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Abstract

Effective environmental education (EE) is urgent as climate change and environmental
degradation are proceeding. More theoretical models to enhance the effectiveness of
environmental education are constantly presented, but a comprehensive view from
teachersí perspectives is absent. This paper presents unique results from expert ENO
Schoolnet Associationís (ENO) expert EE teacher group interviews from the World
Summit of Students for Climate Event (WSSC). These educators represent over 40 nations.
The group interviews explore the teachersí perceptions of their studentsí environmental
literacy and teaching of EE. The data were analyzed with content analysis. The results
point out that these expert EE teachers feel that most students fail to achieve operational
environmental literacy. This paper examines the potential school-related and student-
related barriers preventing this operational literacy. Furthermore, the EE provided by
the teachers usually lacks behavioral literacy methods. At the same time, the teachers
feel that these methods should be emphasized to ensure the effectiveness of EE. In the
future, it would be useful to study environmental clubsí potential to overcome some of
the barriers and promote pro-environmental actions.

Keywords: environmental literacy, environmental education, barriers, pro-environmental
behavior, expert teachers, group interviews

Introduction

Environmental education (EE) aims to develop environmentally responsible citizens.
This aim was already established in the 1970s by UNESCO (UNESCO, 1977). This aim
is still often seen as the aim of EE (Chawla & Cushing, 2007; Hungerford & Volk,
1990). In recent decades, several EE and other researchers have published ideas for
accomplishing the aim of EE (Cantell et al., 2019; Hungerford & Volk, 1990; Palmer,
1998). Moreover, models with other initial purposes, such as environmental policy
actions, have also been utilized in EE (e.g., Koskinen & Paloniemi, 2010). Also, conclu-
ding reports on EE pathways have been published (e.g., Wheaton et al., 2018). With
this intense focus on this matter, it is surprising that EE results are still weak as the most
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people are unwilling to change their consumptive lifestyle (e.g., UNESCO, 2014; Salonen
et al., 2018). The problem remains that studentsí pro-environmental attitudes do not
often transfer to pro-environmental behavior despite the researchersí and teachersí efforts
(e.g., Saylan & Blumstein, 2011). The failure of EE is a widely recognized problem, and
enhancing behavioral change is an important research topic in the context of EE (Ardoin
et al., 2013; Clark et al., 2020).

The formation of environmental behavior is complex, as the environmental con-
cern is formed from the combination of internal factors that are tightly connected to a
person and contextual factors that are influenced by the context around the person
(Huoponen, 2023; Marquart-Pyatt, 2012). Internal factors can be, for example, age,
gender, parents, and friends (e.g., Collado et al., 2019; Otto et al., 2019; Stevenson &
Peterson, 2016). External factors can be, for example, political structures, legislation,
economic incentives, environmental conditions, and media (e.g., Holbert et al., 2003;
Huang, 2016; Marquart-Pyatt, 2012; Stern, 2000; Parzonko, 2021). However, the reason
for the lack of environmental actions is highly controversial, and also, varying conceives
of the role of environmental knowledge, attitudes, emotions, and behavior has been
given (e.g., Carmi et al., 2015; Frick et al., 2004; Jensen, 2002; Kaiser & Gutsher, 2003;
Rees et al., 2015).

The concept of environmental literacy can be used to clarify concepts of knowledge,
attitudes, and behavior and their relations (Fang, 2020). However, environmental literacy
has recently received little attention under the pressure of the United Nationís Sustainable
Development Goals (Fang, 2020). Environmental literacy includes environmental sensiti-
vity, knowledge, skills, attitudes and values, personal investment, responsibility, and
active involvement (Liu et al., 2015; Roth, 1992). In its simplest form, an environmentally
literate person can be described as someone who shows awareness, concern, and under-
standing of environmental actions and who takes action to enhance the situation (Moseley,
2000).

Environmental literacy can be divided into three levels: nominal environmental
literacy, functional environmental literacy, and operational environmental literacy (Roth,
1992; Fang, 2020). These categories may help to clarify real-life situations with peopleís
environmental behavior. To define the level of studentsí environmental literacy on the
literacy continuum, the state of environmental literacy must be observable, for example,
in the form of knowledge and behavior (Roth, 1992). In this study, knowledge, concern,
and behavior are used as key concepts to determine the stage of studentsí environmental
literacy in the continuum (see Fang, 2020).

A person at the nominal level can recognize terms and develop awareness and sensi-
tivity. A person at this level has basic environmental knowledge. A person at the func-
tional level has more knowledge and a greater ability to understand nature. In addition,
their ability to behave in an environmentally responsible manner and to communicate
about environmental matters is more developed than that of those at the nominal level.
A person with operational literacy has environmental attitudes and intentions to act. In
the last phase, operational literacy represents a state in which a person can gather and
synthesize knowledge and is willing and eager to enhance and protect the environment.
A person at this stage has environmental knowledge and attitudes, which also materialize
as pro-environmental behavior (Fang, 2020; Roth, 1992). Table 1 demonstrates how
the environmental literacy continuum is used in this study based on the studies of Roth
(1992) and Fang (2020). This study mainly focuses on knowledge, attitudes, and behavior,
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as these are measurable. Previous studies also note that often a person is not illiterate or
literate but something between these (Roth, 1992).

Table 1

An Environmental Literacy Continuum Based on the Studies of Roth (1992) and Fang
(2020)

Nominal literacy Functional literacy Operational literacy

� Developing awareness and � Knowledge and extensive � Advanced environmental
sensitivity understanding knowledge and skills

� Developing concern � Ability to synthesize and � Ability and willingness to
� Fostering knowledge of evaluate relevant infor- take action proactively

how environmental systems mation � Environmental knowledge,
work � Environmental attitudes environmental attitudes, and

and pro-environmental environmental behavior
intentions

Later studies have focused merely on the formation of environmental literacy
(Hollweg et al., 2011; Liang et al., 2018). Based on these studies, the components of
environmental literacy can be called, for example, domains or elements (Hollweg et al.,
2011; Liang et al., 2018). Hollweg et al. (2011) describe environmental literacy as
constructed by knowledge, disposition, and competencies that lead to environmentally
responsible behavior via mediating and moderating contexts. These domains also influ-
ence each other. Similarly, Liang et al. (2018) describe environmental literacy as constructed
by cognitive, affective, and behavioral elements. Furthermore, similarly to Hollweg
et al. (2011), Liang et al. (2018) elaborate on the contents of these elements. These are
described in more detail in Table 2. In the table, H symbolizes Hollweg et al. (2011),
and L symbolizes Liang et al. (2018).

Table 2

Elements of Environmental Literacy, According to Hollweg et al., (2011) and Liang
et al. (2018)

Elements Hollweg et al., 2011 Liang et al., 2018

Knowledge (H) What you know about: � Knowledge of natural
Cognitive (L) � Physical and ecological systems systems

� Social, cultural, and political systems � Knowledge of environ-
� Environmental issues mental issues
� Multiple solutions to environmental issues � Knowledge of appropriate
� Citizen participation and action strategies action strategies

Disposition (H) How you respond to environmental issues: � Environmental awareness
Affective (L) � Sensitivity and sensitivity

� Attitudes and concern toward the environ- � Environmental values
ment � Decision-making attitudes

� Assumption of personal responsibility about environmental
� Locus of control/Self-efficacy issues
� Motivation and intention to act

See next page for continuation of table
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Continuation of Table 2

Competencies (H) Skills and abilities that you know how and � Intentions to act
Behavioral (L) when to apply: � Environmental actions

� Identify environmental issues strategies and skills
� Ask relevant questions about environ- � Involvement in responsible

mental conditions and issues environmental behaviors
� Analyze environmental issues
� Investigate environmental issues (scientific

and social aspects of issues using primary
and secondary sources)

� Evaluate and make personal judgments
about environmental issues (the interac-
tion between environmental conditions
and sociopolitical systems)

� Use evidence and knowledge to select and
defend oneís own position(s) to resolve
issues

� Create and evaluate plans at various scales/
levels to resolve environmental issues

The elements outlined by Hollweg et al. (2011) and Liang et al. (2018) share a lot
of similarities. In particular, Hollweg et al. (2011) ìknowledgeî and Liang et al. (2018)
ìcognitiveî are similar as well as Hollweg et al. (2011) ìdispositionî and Liang et al.
(2018) ìaffectiveî share a lot of similarities. Lastly, also Hollweg et al. (2011) ìcompe-
tenciesî and ìbehavioralî by Liang et al. (2018) are similar. These elements can be con-
sidered steps towards operational environmental literacy.

The data for this study were collected in the summer of 2019 at the World Summit
of Students for the Climate (WSSC). In the event, 135 students and 100 teachers from
70 countries gathered to discuss climate change (WSSC 2019). The event was organized
by the ENO Schoolnet Association (ENO). The ENO is a sustainable development
network for schools and municipalities. ENO was founded in 2000. There are participants
from over 157 countries, and over 10,000 schools have participated in the activities of
the ENO network. The ENO network aims to produce sustainable education materials
and campaigns (ENO Suomeksi, 2021). Interviewing teachers in the WSSC event is a
unique opportunity to do a case study research of expert teachers brought together by
the ENO. This case study will also produce information for ENO use by providing
knowledge network teachersí perceptions of EE and their studentsí environmental literacy.

Barriers to Environmental Literacy in a School Setting

The weak transition from environmental concern to pro-environmental behavior
is caused by the so-called barriers (e.g., Gifford, 2011; Huoponen, 2023; Kollmuss &
Agyeman, 2002). Only the most recent frameworks of EE (e.g., Cantell et al., 2019)
take into account these barriers that may prevent studentsí pro-environmental behavior.

School-Related Barriers

Pre-service teachers seem interested in teaching EE (Álvarez-García et al., 2015).
However, pre-service teachersí preparedness to teach environmental issues is low (Álvarez-
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García et al., 2015; Miles et al., 2006). A study conducted in New Zealand by Dada et al.
(2017) suggested that his lack of knowledge might especially be present on topics to
which pre-service teachers have not been exposed before. Alarmingly this trend seems to
apply to in-service teachers as well. A study conducted in Taiwan by Liu et al. (2015) found
in-service teachers to primarily possess cognitive and affective components of environ-
mental literacy. However, most of them fail to carry out these matters in practice. Also,
teachers with low environmental literacy are unlikely to carry out EE (Liu et al., 2015).

Furthermore, previous studies have found that student-teachersí environmental
knowledge is mainly gained from media, and knowledge is not at a sufficient level
(Miles et al., 2006; Tuncer et al., 2009). A study conducted in Greece by Michail et al.
(2007) proved the same for in-service teachers. Additionally, media use as a primary
source of environmental information causes a lack of scientific knowledge of environ-
mental problems (Michail et al., 2007). The study conducted in the USA by Khalid (2003)
notices the same fact, concluding that pre-service teachers have many misconceptions
about environmental problems caused mainly by media, which is the primary source of
environmental information. Using non-professional environmental information sources
as the primary source of environmental information applies to in-service teachers. This
issue causes a lack of knowledge in carrying out EE (Pedretti & Nazir, 2014; Sosu et al.,
2008). A study conducted in Canada by Pedretti and Nazir (2014) found that besides
knowledge, teachers may also lack pedagogical strategies for carrying out EE.

Moreover, the marginalization of environmental educators is also a severe problem;
others may perceive them as ìtree huggersî in the working community, which may
further cause a lack of empowerment for EE teachers (Evans et al., 2012; Pedretti &
Nazir, 2014). The same problem has also been recognized in studentsí environmental
behavior (e.g., Prabawa-Sear & Baudains, 2011). This phenomenon also relates to the
fact that most school staff are not interested in carrying out EE (Pedretti & Nazir, 2014).
To overcome this barrier, the whole school should participate in environmental actions,
making it a social trend (UNESCO, 2019; Prabawa-Sear & Baudains, 2011).

However, the lack of adequate EE can be attributed to more than just teachers.
Many of the barriers are related to the contradictory situation between teachers and the
administration. For example, a case study of outdoor learning environments in Canada
shows that a lack of administrative support hinders EE (Dring et al., 2020). A study
conducted in Australia by Evans et al. (2012) found that teachers often suffer from a
lack of time. This barrier is also related to the expectation that some teachers must use
time and resources outside their normal work, which teachers often find an unfair expec-
tation (Dring et al., 2020). A restrictive curriculum usually causes this time pressure
(Ernest, 2007; Sosu et al., 2008). Furthermore, teachers may even get in trouble with
the principal when emphasizing EE more than the curriculum would allow (Dring et al.,
2020). Also, the emphasis on testing and standards may hinder teachersí abilities to
implement EE (Ernest, 2007; Ernest, 2009). It is evident that although the teachers do
not cause most of these constraints, they still hinder the effective teaching of EE.

A study conducted in Canada by Robertson and Krugly-Smolska (1997) found
that environmental theorists tend to ignore real-life conditions by focusing on abstract
ideas. Real-life conditions such as lack of acceptance from parents or administration
often force teachers to promote actions that are already accepted and thus easy to incor-
porate into teaching (Robertson & Krugly-Smolska, 1997). These real-life constraints
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may also be due to a lack of funding, resources, or transportation (e.g., Ernest, 2007;
2009; Evans et al., 2012).

Student-Related Barriers

Some factors may particularly affect studentsí environmental behavior in a school
context. Previous studies have found that studentsí environmental literacy is often related
to age. Young children entering school tend to show a relatively high level of environmental
literacy which increases rapidly until the age of 10 and then dramatically declines from
the age of 14 to the age of 18 (Evans et al., 2007; Otto et al., 2019). However, a study
conducted in the USA by Larson et al. (2010) suggests that this is mainly the case with
environmental attitudes and behavior, and conversely, the level of environmental know-
ledge usually increases throughout the school years.

Clearly, this decline in environmental literacy cannot be explained by the age of the
students. Instead, the influence of studentsí friends and family has been studied. Based
on a study conducted in the UK, Australia, and Canada by Palmer et al. (1999), it seems
that parents seem to have a particularly positive impact on studentsí environmental
literacy in early childhood. Nonetheless, in adolescence, peer effect may overcome parentsí
influence and be the determining factor in some environmental actions (e.g., Lee, 2010).
However, based on the study conducted in the USA by Harness & Drosman (2011), it
seems that if parents support the schoolís environmental efforts, it may increase their
influence even among high school students.

Additionally, students in school are not separated from the outside world. Blatt
(2013) has theorized that studentsí environmental actions in a school setting are formed
by the interaction and emotional responses from environmental, consumer, social, and
student identities. Thus, although students may find environmental matters important,
they might be contradictory with other things in their lives, which may cause emotional
distress and rejection. For example, reducing consumption is essential to EE, but students
are often exposed to materialistic culture and assumptions (Blatt, 2013; Harness & Dros-
mann, 2011). Moreover, environmental actions must be perceived as socially acceptable
(Blatt, 2013; Prabawa-Sear & Baudains, 2011; Whitehouse, 2001).

Research Questions

Based on the fact that there are several pathways proposed for EE, and as school-
related and student-related obstacles hinder the impact of EE, it is no wonder that
operational environmental literacy seems difficult to accomplish. This study uses group
interviews with highly motivated environmental educators of the ENO from across the
globe to explore their perceptions of methods used by teachers in EE, barriers to EE,
and their studentsí environmental literacy. The research questions are:

1) How do ENO expert EE teachersí teaching methods contribute to promoting
environmental literacy, and what are their perceptions of enhancing these
methods?

2) What are ENO expert EE teachersí perceptions of barriers in their environ-
mental education?

3) What are ENO expert EE teachersí perceptions of their studentsí environmental
literacy?
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Method

Research Design and Participants

A case study can be used as a research method to examine individuals or groups
(Yin, 2014). This study employs a qualitative case study approach to investigate percep-
tions of ENOís expert EE teachers participating in the WSSC on carrying out EE and
their studentsí environmental literacy (see Ashley, 2012; Baskarada, 2014). This study
can be referred to as an instrumental case study aiming to provide more knowledge on
how to enhance EE by focusing on EE expert teachersí perceptions of the topic (Stake,
1994). Interviews are one of the most important data sources in case studies (Yin, 2014),
and also this study uses interviews for gathering case study evidence. By focusing on the
teachersí perceptions, it is evident that the approach shares some similarities with
phenomenography (see Yates et al., 2012). High motivation towards EE can be seen as
a control characteristic of the group (Knodel, 1993). Due to the eventís tight schedule,
the interviews had to be carried out on a single day. The data were collected by conducting
group interviews with the participants. Group interviews enabled discussion-like events
where participants had the opportunity to comment on each otherís responses, and it
also enabled the integration of interviews into the WSSC schedule (see Longhurst, 2016).
The other option was to conduct focus group interviews, but initiating long conversations
between participants were expected to be challenging due to participantsí varying English
skills. The interaction mostly involved answering the researcherís questions, and the
participants occasionally commented on each othersí responses. Thus the method used
in this study is better characterized as a group interview rather than a focus group inter-
view (see Brown & Edmunds, 2011). Interviews were semi-structured (see Fontana &
Frey, 1994). This is common in case studies (Yin, 2014). Participants were asked certain
common questions. Other questions were adjusted based on each interview.

Participants decided themselves with whom they would participate in the interviews.
This way group may simulate a group of friends with common interests (see Longhurst,
2016). The groups were diverse, with different nationalities and EE experiences. The
nationalities and experiences can be seen to work as break variables (Knodel, 1993). The
interviews were video-recorded and audio recorded to ensure the participantsí identifi-
cation and sufficient voice quality of the recordings. After the interviews, the recordings
were transcribed and then analyzed using the Atlas.ti program.

The data for this study were collected in the summer of 2019 at the WSSC. During
the WSSC, 48 educators were interviewed in six groups. The number of participants
varied from 6 to 9 in an interview. 6 hour-long interviews were done as the WSSC orga-
nizers planned a six-hour slot for interviews at the event. Participants were invited to
interviews during the interview day. They participated in the info where the researcher
clarified the study topic, the data gathering, data handling, and participants rights.
After that, they decided on their participation. The interviews were voluntary; not all
teachers participated. Table 3 summarizes the descriptions of the participants. Of the
interviewed teachers, eight were from Africa, seven were from America, including South
and North America, 13 were from Asia, including Australia and Oceania, and 19 were
from Europe. At the beginning of the interview, the participants were asked to tell
which age group they teach:10 identified themselves as lower secondary school teachers,
and 15 as upper secondary school teachers. Seven stated that they were working in the
educational field. Still, they did not identify themselves as teachers. Seven worked in a
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primary school, three worked at a university, two identified themselves as secondary
school teachers, one worked in a preschool, one in non-formal education, and one in a
vocational school. In the case of 10 participants, the age of students remained unclear.

Table 3

Descriptions of the Participants of the Study

Topic Groups
Number of participants

in a group

Region Africa 8

Americas 7

Asia, Australia, and Oceania 13

Europe 19

School level Lower secondary school 10

Upper secondary school 15

Not a teacher but work in the educational field 7

Primary school 7

University 3

Secondary school 2

Pre-school 1

Non-formal education 1

Vocational school 1

Unclear 10

Subject Geography 8

Biology 7

English as a foreign language 7

As for the taught subject, there was no clear pattern to be identified. Eight teachers
taught geography, seven taught biology, and seven taught English as a foreign language.
Other subjects were mentioned a maximum of four times. 30 of the participants indicated
that they had been teaching for over ten years, four of the participants had taught for five
to ten years, and two for less than five years. Other participants did not clarify this matter.
The participantsí background information showed that the group was highly heterogeneous
in terms of geography, educational contexts, and taught subjects. This heterogeneity of
participants sets limitations but also enables a unique data set of expert teachers that
may help clarify EEís core barriers and enablers and provide valuable information for
the ENO. The participants had experience in education, most having more than ten years
of experience. As the teachers voluntarily participated in the event of their interest, it is
fair to say that they were somewhat experts in EE. The participants are coded anonymously.
This is done for two reasons. (1) This case study focuses on the ENOís expert EE teachers.
They come from across the globe and teach at different school levels, but they are brought
together by involvement in the ENOís actions and shared interest in EE. This membership
and shared interest are the control factors of this study. (2) Anonymity is a crucial part
of this kind of case study. If the teachersí continents and school levels are used for
analysis, it jeopardizes teachersí anonymity both within and outside the ENOís network.
When referring to the comments of a particular participant, the letter P and the number
of that participant are used. These numbers are randomly selected.



Anssi Huoponen120

Data Collection

The researcher of this study carried out the data collection. Participants were asked:
background information, how they carry out EE (to examine if expert EE teachers are
able to carry out effective EE), how they would like to carry out EE (to examine if they
are satisfied with it and how they would enhance EE), what hinders their EE (are these
expert EE teachers suffering similar barriers to other teachers in previous studies), and
on what level they find their studentsí environmental knowledge, attitudes, and behavior
to be (is the expert EE teachers EE effective). Also, additional questions were asked based
on the responses of the participants. These additional questions differed between inter-
views. Thus, the interviews were not identical. Participants were encouraged to respond
and offered a chance to respond. However, not all participants answered every question,
which is normal in group interviews (see Smithson, 2000). Participantsí rights were
clarified before the interviews. Also, after the interview, participants were reminded
that they still have the right to ask for the deletion of the data concerning them.

Data Analysis

The data analysis was carried out by the researcher of this study. This study used
qualitative content analysis because it enables further interpretations of the data (Schreirer,
2012). This analysis is done by combining concept-driven and data-driven strategies
(see Schreier, 2012). A coding frame (see Schreier, 2012) was employed for categorization:
First, the collected data were divided into included and excluded categories. Included
responses contained the teachersí background information, information on studentsí
environmental literacy, or information on environmental education. On the contrary,
responses that did not contain any of the above information were excluded from the
analysis. The conceptualization of Hollweg et al. (2011) and Liang et al. (2018) was
used to categorize the teachersí methods. Similarly, the conceptualization of Roth (1992)
and Fang (2020) was used to categorize the teachersí perceptions of studentsí environmental
literacy. The categorization of the teachersí perceptions of barriers to EE is based on
school-related and student-related barriers. However, the subcategories are formed with
a data-driven strategy (see Schreier, 2012). Although the analysis process seems straight-
forward, it involved multiple reviews of the data, and the data-driven categorization
was also performed multiple times.

Results

Teaching Methods Used by the Teachers

The teachers were asked to elaborate on their methods in EE. These methods are
divided into cognitive, affective, and behavioral groups based on what they are targeted
to enhance (see Liang et al., 2018). The cognitive literacy category is used if the teachers
describe EE methods that focus on enhancing knowledge of environmental issues. The
affective literacy category is used if the teacherís methods focus on responding to environ-
mental issues, including environmental awareness and sensitivity, environmental values,
and decision-making attitudes about environmental issues. Behavioral literacy categoriza-
tion is used when the teacherís methods focus on skills and abilities that you know how
and when to apply, including promoting intentions to act, environmental action strategies
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and skills, and involvement in responsible environmental behavior. This classification
is further elaborated with method examples in Table 4.

This categorization enables discussion of how the methods used by expert teachers
can enhance studentsí environmental literacy. The participating teachers gave quite
specific methods they were using, and many participants tended to use different kinds
of methods simultaneously. Table 5 shows how the teachersí methods are divided between
these elements. Cognitive literacy was represented 15 times, affective literacy 20 times,
and behavioral literacy eight times. However, it is important to note that a teacherís
response can represent multiple categories if they are using numerous methods. Further-
more, Table 5 presents examples of each element from the teachersí responses. The res-
ponses are distributed evenly between continents and school levels, so no pattern is
present.

The teachers were also asked to clarify what they find essential in effective EE. The
same framework from Liang et al. (2018) was utilized in this case. Cognitive literacy
was represented five times, affective literacy five times, and behavioral literacy ten times.
The response of one teacher can be represented in more than one category. Many of the
participants find it hard to answer this question.

Table 4

Examples of the Teacher Method Classification Used in this Study

Literacy element Targets Examples of methods
(Liang et al., 2018) (Liang et al., 2018) from this study

Cognitive � Knowledge of natural systems � Discussions
� Knowledge of environmental � Investigating environmental

issues phenomena
� Knowledge of appropriate action � Presentations on environmental

strategies phenomena

Affective � Environmental awareness and � Planting trees together and
sensitivity valuing planted trees

� Environmental values � Picking trash together from
� Decision-making attitudes about public places

environmental issues � Art exhibitions

Behavioral � Intentions to act � Enabling and providing oppor-
� Environmental actions strategies tunities for student actions in

and skills school
� Involvement in responsible envi- � Project-based learning where the

ronmental behaviors problem is recognized, analyzed,
and tried to solve

Although the number of responses to this question seems small compared to the
total number of participants, it is noteworthy that the teachers seem to emphasize the
importance of behavioral literacy aspects, which are underrepresented in the carried
teaching methods.

The comments referring to cognitive literacy usually indicated that there is a need
to at least start EE in the participantís country or to increase the provision of EE current,
at almost a non-existent level. For example: (P16) ìFor the last question (What would
be essential in ideal EE?) is to include it in the curriculum.î
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Table 5

Teaching Elements of Environmental Literacy and Example Responses

Element Example

Cognitive (P33) ìOkay. So, in our biology curriculum in our province, there are a couple of
N = 15 environmental-related topics that we discuss about. So, we talk about the carbon

cycle and climate change, and water cycle and acid rains and the nature nitrogen
cycle and nitrification. So, we talk about it, and we discuss it, and we do some lab
activities. Like biological oxygen.... things like that. So, itís in our ecology session,
but we donít do a lot of explicit environmental education.î

Affective (P38) ìAs itís not graded or not included in the curricula. So, we should motivate
N = 20 students to do it. For example, I say I will do our recycling project for nature

around the school, and we will give certificates and take it to the school board or
website. So, we should attract students to do it because itís not included. Maybe
the most active students want to participate, but the others will say ìI have to
studyî, ìI have to do things related to that curriculumî. So, most activities we do
try to attractive the students. It will give them the motivation to do these activities.
Maybe Iíll try a trip outside of the city. Maybe certificates for participating.î

Behavioral (P23) ìAnd in most cases, it relies on the teacher how you can give continuously
N = 8 make students to be involved. Because, well, you can do this, and letís say we can

develop reading, speaking, and listening skills. Yeah, and itís done, but actually, I
prefer, I enjoy when students are doing something related to real life, for example,
how much water do you use every day, and they start calculating, making tables,
well, this is me, this is my family, and this is total. ìWow, Iím so surprised! I use so
much water.î This is not just that we have made some calculations, and thatís it.
We have to move on to make this sort of report on what to reduce. What to do to
make things better. Itís a kind of research.î

Affective literacy and cognitive literacy were equally represented. This is not sur-
prising because the teachersí comments often included both cognitive and affective literacy
components. Often these responses started with the components of cognitive literacy
and moved on to the components of affective literacy. The methods of affective literacy
focused more on increasing sensitivity to attitudes. For example:

For me, the starting point would be raising awareness as it has been put
through education, not with this generation but with the students that we
teach. I think, in my view, our mindset is already messed up. Allow me to use
that term. It is the next generation that we are trying to bring up we have to
reinstate... So through awareness, they grow to appreciate the world they
grow to understand that we need to be good caretakers of this world. As
teachers, as parents, we should not do it for our own benefit. We should do
this for the benefit of the next generation. So, a change to mindset is very,
very important. (P14)

However, most of the teachersí responses related to behavioral literacy, representing
the longing for developing intentions to act and involvement in environmental behaviors.
For example:

A way of life, I think. First of all, it has to be a way of life if you want to teach
it if you want to give them an example. It canít be just a lesson. You canít talk
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about it, and thatís it. It has to be the lesson, or the group has to be part of
something, part of a way of life. I believe that if it will be a way of life, it will
be much more successful. (P5)

The results concerning ideal EE seem to indicate that the teachers are longing for
more behaviorally active EE. However, it is worth noting that only some of the teachers
participated in discussing this matter.

Teachersí Perceptions of Barriers to Studentsí Environmental Literacy

During the discussion, the participants also shared their views on issues that might
affect studentsí environmental literacy. Such issues can be divided into school-related
and student-related barriers to EE. Barriers related to school and teaching were cate-
gorized as school-related barriers, and barriers concerning students or barriers closely
linked to students were categorized as student-related barriers. More detailed subcate-
gories were used based on data-driven classification. Table 5. presents the findings of
this analysis.

School-Related Barriers

First, many of the teachers pointed out problems in the curriculum or the schoolís
focus. The curriculum was found too strict, leaving little room for EE activities, or
lacking focus on EE entirely. The teachers felt that primary school students were naturally
interested in their environment. However, a strict curriculum was thought to reduce
their interest in environmental matters (see Table 6). Seventeen teachers mentioned
this. However, some teachers referred to the curriculum as the reason for their studentsí
high environmental literacy. For example:

Iím a bit more confident that environmental education is very high in (name
of the country). Because we start teaching about the environment from class
4, which is about nine years old, and then it goes until university, and itís
incepted even when you are grown. (P31)

Second, the teachers also often feel that there are too many topics to go through.
Because of this time pressure, there is no time to focus on EE (see Table 6). As with
teachersí interests, there are differences in the goals of schools and governments when it
comes to EE. The focus of schools and governments can act either as an enabler or a
barrier to EE. Four teachers mentioned this barrier.

Third, some teachers stated that the school is highly focused on exams and grades,
which makes the implementation of EE challenging for teachers. Furthermore, this might
even influence students. When they are not graded on EE activities, they might find
these activities unnecessary and not pay attention to them (see Table 6). Three teachers
mentioned this barrier.

Fourth, the teachers also elaborated that although they could have ideas and time
for EE, they might suffer from a lack of support. They might be the only teachers who
focus on environmental matters. Large EE projects may thus be difficult to organize.
Also, the school administration may fail to support the EE provided by the teachers,
and the actions that the teacher can carry out may be restricted. Nine teachers mentioned
this barrier.
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Table 6

Barriers to Teaching Environmental Literacy

Barriers Example

Strict (P12) ìI think young children are ecologists by themselves; they feel the
Curriculum love for earthÖ When they grow up, they get frustrated and imprisoned
N = 17 by this theoretical knowledge that we are putting in them all the time, and

they are not in contact with practical things. Which, like first graders and
kindergarteners, are full of, but later, they are just losing contact. I think
our curriculums are too strict.î

Lack of time (P22) ìOf course, in English, we have units. So, I try to align to the unit of
N = 4 an environment with project work. In there, I find opportunities in planting

and in the environment. This is what I do every year. I reach unit seven
which I try to do this unit for.î

Pressure of (P45) ìThe most important issue is that environmental education is not
grading examinable. The stuff is not examinable. No one care. Is reading no one
N = 3 care. We can only give them some incentive. Then like, what I did is I used

sense spots because it can enhance learning. But this only increase in some
extent, but when we bring them on field trips, they think that this is a great
time for a picnic not for field trips. Not doing something on a field trip
because itís not graded. And also, they know that field trip is not included
in their mass. So, they never care. Thatís the main problem.î.

Lack of (P15) ìWe have, for example, 120 solar cells on the roof of the school buil-
support ding, and when I asked the principal, ìWhat do we do with this? Why do
N = 9 you have this?î and he said, ìItís just economicalî, only that. Thatís the

attitude of the principal. Itís going down on the organization.î

(P22) ìThere is no funding. Even the last thing I did here before I came was
planting trees. I bought them from my personal budget.î

Lack of (P44) ìNow we donít have Internet in the school. We donít have a good
resources laptop to use or a projector. So, we donít have the possibility to walk to
N = 6 hiking in nature for every weekend with a small group. Same time we have

big political problems, and I saw that the new generation of youth are very...
I can say easygoing. But not so active in expressing ideas or active in expres-
sing their vision or their actions for improving the environment. Iím sorry
about this.î.

Lack of (P5) ìI think, if I want to be honest, most of them care for themselves in
interest this ageÖ You can find a few that really stand for it. Because I think in that
N = 16 age twelve, thirteen, fourteen, itís not something what they care for.î.

Lack of (P27) ì... And I see in my senior students, especially, they have done through
possibilities science curriculum and through technology curriculum, and they have learned
to act a lot about climate science. They know whatís happening, but they know it
N = 3 enough for despair and to feel hopeless.î.

Parents (P4) ìBut we have difficulties in families. So, we start something with child-
N = 8 ren, but families canít help us. So, actually, children got the information,

and they, they teach their parents about things what have been.î.

Peer pressure (P43) ìThey know to not something wrong but in the reality when see
N = 3 everyone is doing same they start to do same.î.

See next page for continuation of table
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Continuation of Table 6

Society (P43) ìBut parents and society play a big role. How they are behaving. Itís
N = 15 like copying by kids. Only if your kids are against of the society, the donít

like this, but itís only a small number.î

Superficial (P22) ìOkay, let me tell you about, for example, about the knowledge. I
knowledge think itís very limited and superficial. Because I generally start by asking,
N = 8 ìWhat is global warming? Can you explain me this phenomenon?î So, the

explanations I generally get are not an explanation of global warming. So,
they need more information. They know that it is a climatic phenomenon,
but how it happens, so on, they confuse it with the ozone layer and other
things.î

Fifth, some teachers felt the school lacked the resources to carry out effective EE.
This barrier may be caused by, for instance, the differences between public and private
schools or the schoolís poor financial situation. Therefore, teachers may lack the pos-
sibility to use the Internet or electronic devices, or they might be unable to take students
in nature due to constraints. Six teachers mentioned this barrier.

Student-Related Barriers

Student-related barriers are the ones that the teachers described as occurring outside
of the school. First, they may refer to a lack of interest in environmental matters. Many
teachers stated that adolescent students are not interested in environmental issues or
are more interested in other topics. This lack of interest may cause their EE to be weak
(see Table 6). On the other hand, many teachers highlighted that primary school students
and kindergarteners are highly interested in environmental matters and usually possess
the components of operational environmental literacy. Sixteen teachers mentioned this
barrier.

Second, the teachers also elaborated that some students are suffering from the lack
of possibilities to act. This may cause, for example, apathy or frustration among students.
One of the teachers stated that this is usually caused by knowledge, as students know so
much that the knowledge causes them to feel powerless as they do not have the means
to transfer it into environmental actions. Another teacher stated that students get frus-
trated because of the dominance of theoretical knowledge and lack of practical exercise.
However, the teachers also stated that this is not the case with all students, as they
described some students as activists. Three teachers mentioned this barrier.

Third, the teachers felt that communication between the school and parents is weak.
In practice, this means that the parents are not supporting the environmental matters
that the teachers are trying to promote. For instance, the teachers may encourage recycling
in the classroom and at the school, but the parents may fail to promote recycling at home.
The teachers felt that in this way, the parents undo their EE. Eight teachers mentioned
this barrier.

Fourth, the teachers stated that they feel that students suffer from peer pressure. By
this, the teachers mean that students would carry out environmental actions if they
were on their own, but the pressure of their peers causes them to act non-environmentally.
This effect was emphasized, for example, with regard to littering and recycling. However,
some teachers also elaborated that students experience positive peer pressure. According
to this view, the pro-environmental behavior of peers can promote individual pro-
environmental behavior. However, positive peer pressure was considered an uncommon
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phenomenon. The teachers often described pro-environmental individuals as activist
students who carry out environmental actions despite the majorityís failure to act. Three
teachers mentioned this barrier.

Fifth, the teachers stated that they feel that society may hinder studentsí environ-
mental literacy. According to the teachers, this is the case especially if students find that
the things they are taught at school do not materialize in the real world; for example,
littering was often mentioned to occur in society despite the teachersí efforts. This contra-
diction may hinder the effects of EE provided by the teachers. Fifteen teachers mentioned
this barrier.

Sixth, the teachers also stated that they find their students to suffer from superficial
knowledge. Many teachers feel that students are only aware of the most basic environ-
mental phenomena. This lack of knowledge reflects the lack of operational environmental
literacy. It is difficult to expect proper behavior without knowing how to solve environ-
mental problems. In addition, the teachers reported that studentsí behavior is often
superficial. Eight teachers mentioned this barrier.

Teachersí Perceptions of Studentsí Environmental Literacy

Due to its ambiguous nature, using the concept of ìenvironmental literacyî is
avoided in the questions. However, based on the environmental literacy continuum
(Table 1), the participants were asked three questions about their studentsí environmental
literacy: (1) to elaborate on their perceptions of their studentsí environmental knowledge,
(2) to elaborate on their perceptions of their studentsí environmental attitudes, and
(3) to elaborate on their perceptions of their studentsí environmental behavior. The
teachers were able to name the level of their studentsí knowledge, attitudes, and behavior.
However, when asked for clarification, most teachers were often unable to specify the
underlying factor affecting them.

The category of nominal literacy is used when the teachers describe their students
as having basic environmental knowledge, mostly lacking environmental attitudes, and
failing to conduct environmental action (see Table 1). The category of functional literacy
is used when the teachers describe their students as having environmental knowledge
and at least some environmental attitudes. However, these students fail to carry out most
environmental actions, especially if the actions require personal investment. Lastly, opera-
tional literacy is used when the teachers describe that their students have environmental
knowledge and express environmental attitudes, and their environmental consciousness
is transferred into actions independently. As shown in Table 7, thirteen teachers indicated
that their students have nominal literacy. Nine teachers indicated functional literacy,
and seven operational literacy. However, the classification proposed by Roth (1992)
and Fang (2020) seemed inadequate in this case. Four teachers stated that their students
are below nominal literacy as they fail to demonstrate any environmental knowledge.
Nine teachers stated that their studentsí environmental literacy skills varied as some
students possess more advanced environmental literacy skills than others. Some teachers
elaborated in detail on the levels of different environmental literacies, and others simply
stated that, for example, rural students are more environmentally responsible than
students in the cities. Because of these findings, categories ìbelow nominal literacyî
and ìvarying literacyî have been added to the continuum proposed by Roth (1992) and
Fang (2020). Examples of this classification are shown in Table 7.
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There were no clear patterns between school levels or geographical regions in
nominal, functional, or operational literacy. However, it is worth noting that the teachers
often stressed that some of their students possess, for example, attributes of operational
literacy, and others fail to achieve this level. For example,

 I think half of the students are really well informed and would say the other
half.... they are staying in a thin cosmetic level. You know, pick up the paper
and, you know, things like that, and they do not know the background...
(P13)

Moreover, some teachers described young students as more environmentally literate
than older students. For example,

 I think we need to focus on primary-level students also, they are very much
like you said... They listen to us. Actually, they listen to us, but children sixteen
and seventeen they do listen to us, but we have to force them to do. (P8)

Table 7

Teachersí Perceptions of Studentsí Environmental Literacy

Level of
environmental literacy

Example

Below nominal (P7)ìOur students are not conscious about the environment realistically
literacy because public education in (name of the country) doesnít focus on it.
N = 4 And like I said, we are a new school, so we pull students from a lot of

public schools. So, their knowledge about environmental studies is
very low.î

Nominal literacy (P15) ìIím not really positive about the positivity of our students. Itís
N = 13 not the end program... And if we do some environmental education,

students start to ask, ìDo we really need to do this?î. Thatís the first
question. ìThis is a big problem, but I think knowledge is on quite a
good level. About climate change, I think knowledge is alright.î

Functional literacy (P33)ìI would say in (name of country), I think the awareness is pretty
N = 9 high, and all is pretty high on the student part. I think their motivation

is pretty high, but I think, and perhaps itís more our fault than theirs,
but sometimes the actions and the behaviors donít also follow the line
of the knowledge.î

Operational literacy (P12) ìI think our students know a lot about it. In kindergarten, they
N = 7 know how to take plastic, paper, garbage, and everything. What they

can do about it, actually. And they are promoting walking and so on.
So, they are aware of this at their age.î

Varying literacy (P2)ìItís about the level of education. If we are talking about public
N = 9 schools, itís very bad. If we are talking about the private sector and

international schools, they are fine...î

In addition, some teachers stressed that rural or urban students are more environ-
mentally literate. However, there was no pattern present based on the living environment.
For example, (P28) ìAverage, it depends on surroundings. If we are living in the city,
they are open to many issues, and in the rural area, the environmental issues are very
small. Iím basically in the rural area.î
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Furthermore, some teachers stressed that, in their opinion, some of their students
are the so-called activist students who are at the level of operational environmental
literacy, while others fail to achieve this level of environmental literacy. For example,

 There is a girl who is actually a junior still 14, and she has been one of our
leading speakers at our student strike for climate marches... So, she is one of
those activists she is one of those leaders in my classroom, you know... But
yeah, I would say, on average, the general knowledge is kind of at the worst
level. Itís enough for despair but not enough for hope... (P27)

There is a great diversity of environmental literacy, which is not connected to
regions and school levels. And the teachers also found this diversity to be present among
students.

Discussion

This study set out to clarify expert teachersí perceptions of effective EE and their
perceptions of studentsí environmental literacy. The study was guided by three research
questions. The first research question aimed to identify how teachersí methods in EE
enhance studentsí environmental literacy. The assumption was that the expert teachers
could fill in the missing pieces of effective EE. During the interviews, the teachers indicated
a variety of methods they employ in EE. The findings were categorized using the (environ-
mental literacy) framework of Liang et al. (2018). Methods that develop affective literacy
were most frequently mentioned by the teachers, followed by methods that develop
cognitive literacy, then methods that develop behavioral literacy. On the other hand,
methods that promote behavioral literacy were often mentioned when discussing the
ideal components of EE.

The concept of environmental literacy is rarely addressed in the pathways of EE
(e.g., Cantell et al., 2019; Palmer, 1998). However, there are clear similarities between
these pathways and the environmental literacy categories outlined by Liang et al. (2018).
The teachers in this study are lacking methods that promote behavioral literacy. At the
same time, the elements of behavioral literacy are exactly what the teachers wish to
promote. Other EE frameworks include a similar kind of ìfinal stepî to behavioral
literacy. For example, Hungerford and Volk (1990) named the last step before citizenship
behavior as empowerment variables, including knowing how to use environmental
actions strategies, locus of control, and intention to act. Likewise, Koskinen and Paloniemi
(2010) referred to the last step before environmentally responsible behavior as environ-
mental actions competence, which they explain to be the individualís capacity to act res-
ponsibly. This ìfinal stepî is the last step toward pro-environmental behavior in many
pathways.

Although the teachers in this study seem to struggle with implementing behavior-
oriented environmental education, they seem to differ from many teachers in previous
studies. Like those in previous studies, the teachers in this study are interested in teaching
EE (see Miles et al., 2006). These teachers seem to be experts in EE, which is usually not
the case with teachers (see Liu et al., 2015; Miles et al., 2006). In this case, the fact that
teachers struggle to implement effective EE is not necessarily due to a lack of knowledge
or preparedness but rather due to other barriers.
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The second research question aimed to identify these barriers. Only the most recent
frameworks of EE consider that there are barriers that may hinder the effectiveness of
EE. This study found that teachers struggle with a strict curriculum, lack of resources,
the pressure of examination, lack of time, and lack of support that limit the implemen-
tation of EE. Furthermore, besides these school-related factors, the teachers also found
studentsí lack of interest, lack of possibilities to act, parents, peer pressure, studentsí
superficial knowledge, and society to hinder the effectiveness of EE.

Previous studies on these types of barriers have generally been conducted using
theoretical approaches (Kollmuss & Agyeman, 2002). However, most of the barriers
identified in this study had been recognized before. For example, time pressure had been
found to restrict teachers (Ernest, 2007; Sosu et al., 2008). Similarly, this study stresses
that teachers find the curriculum to be too strict, which reduces studentsí interest in
environmental matters. This has also been noticed in previous studies. In particular,
teachers may find it difficult to implement ambiguous EE under the pressure of various
subjects (Robertson & Krugly-Smolska, 1997).

Further, this study found that teachers were lacking resources, and support. These
findings are similar to previous studies, which have found that teachers suffer from
marginalization, time pressure, and real-life constraints (e.g., Ernest, 2007; Pedretti &
Nazir, 2014; Sosu et al., 2008). Furthermore, the teachers in this study stressed that the
pressure of testing and grading restricted them. According to the teachers, when students
know they are not being graded, they fail to concentrate on environmental actions. This
finding can be considered novel. Given these school-related barriers, it is no wonder
that the teachers in this study struggle to implement effective EE, despite their motivation.

Also, the student-related barriers identified in this study share similarities with the
findings of previous studies. The teachers in this study found that parents, peers, and
society may hinder the effectiveness of EE. The impact of parents and peers is a well-
studied matter and may either hinder or enable pro-environmental actions (e.g., Harness &
Drossman, 2011; Lee, 2010; Palmer et al., 1999). Further, the teachers in this study
elaborated that the students often lacked interest or show apathy towards environmental
issues. Previous studies have confirmed that these matters may hinder studentsí environ-
mental actions (Nagel, 2005). Blatt (2013) points out that if the school promotes environ-
mental actions that are not promoted in society and among studentsí families and peers,
it may cause the student to feel emotional distress and disinterest towards environmental
matters. These feelings may also be promoted if conflicting values, such as materialistic
values, are supported outside the school (Blatt, 2013; Harness & Drosmann, 2011).
This study supports the findings of previous studies that the discrepancy between school
and the outside world may significantly hinder the effectiveness of EE. Furthermore,
the educators in this study found their studentsí knowledge superficial, limiting them
from adopting operational literacy via EE. This finding can be considered new as previous
studies have suggested that environmental knowledge increases throughout childhood
and adolescence (Larson et al., 2010). However, the quality of environmental knowledge
is a less studied matter. Given the many student-related barriers identified in this study,
it is reasonable to assume that they hinder the impact of EE on studentsí environmental
literacy.

The third research question aimed to clarify how the teachers perceive their studentsí
environmental literacy. The results indicate that the teachers in this study find most of
their students to be at the nominal level of environmental literacy. Functional and opera-
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tional literacy were fairly evenly represented. However, it is worth noting that the teachers
often mention that students in primary education usually possess the elements of
functional literacy, but their environmental literacy declines during adolescence. This
finding seems to be in line with previous studies (Evans et al., 2007; Otto et al., 2019).
Many of the teachers emphasized that they found some of the students to have operational
literacy skills, despite most of them failing to reach this level. They called these students
ìactivist studentsî. For example, one of the teachers elaborated that these students tend
to provide suggestions on how to make the school environment more environmentally
friendly.

Although environmental clubs were not the focus of this study, surprisingly, eight
teachers mentioned that their school had an active environmental club. These clubs
were consistently found to be effective in EE. However, this finding is not surprising as
Eco-Clubs are widely used to promote EE (Roberts, 2009).

Overcoming the barriers and the issue of ineffective EE calls for multiple approaches.
The school culture should become more supportive of environmental actions to overcome
the lack of support and peer pressure among students. Even more important seems to
be the implementation of curricular changes that would enable more effective EE and
reduce the restrictive effect of the curriculum and the pressure of examination and time.
One solution could be to promote studentsí involvement in environmental club activities
during or outside the school day. This could help overcome the issue of a strict curriculum
and lack of time, as the exercises would be done outside the classroom. Further, the
club could be organized by multiple teachers, and the club activity could be included in
the curriculum, for example, by awarding credit points. This could increase the studentsí
motivation and help to overcome the barriers of lacking support and the pressure of
examinations.

This kind of club activity may attract the interest of environmentally conscious
students and allow them to take environmental action and reduce apathy. Moreover,
the atmosphere in such a club might promote an environmental lifestyle and help reduce
peer pressure. Of course, the successful implementation of this kind of education requires
additional training for teachers. Additionally, supportive school culture is essential.
This pathway is something worth exploring in future research. It would also be useful
to interview activist students carrying out environmental actions at school and outside
school and find out what motivates them to act pro-environmentally and what role the
school and their parents play in their environmental literacy.

Limitations

This study has some limitations. The participants of this study were teachers who
participated in the WSSC. They can be considered highly motivated to promote EE and,
therefore may not represent the average teacher. Additionally, the participants repre-
sented a wide range of countries and educational contexts. Their students also represented
a wide range of age groups, from kindergarten age to adults. Because of this variety,
generalizations based on these factors cannot be made. Alternatively, examining the
impact of the teachersí background and teaching grade level could be an interesting
direction for future research. However, these were excluded from the scope of this study
due to a large number of previous studies on the effects of background factors and
because of the unique opportunity to focus on ENO network expert EE teachers.
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The teachersí understanding of environmental education varied widely, from actual
environmental education to health behavior-related actions. The language barrier may
have caused some misunderstandings. Any responses with identifiable misconceptions
were excluded from the analysis. The concept of environmental literacy was purposely
avoided in the discussion due to its ambiguous nature. More straightforward terms,
such as environmental knowledge, attitudes, and behavior, were used instead. In addition,
the participants may not have been able to fully describe their perceptions in a foreign
language. The language barrier was an explicit limitation of this study. However, inter-
viewing expert EE teachers from around the world enabled the collection of a unique
set of data.

Using group interviews as a data collection method also has its limitations. In this
study, the interviews resembled conservations by participants commenting on each otherís
responses and complementing their own responses based on othersí responses; the resear-
cher steered the discussion with questions and comments when necessary. Not all partici-
pants responded to every question. The language barrier most likely caused this, but
some participants also felt that they had nothing to say about the topic. Also, because
participants commented on each otherís responses, it enabled to gather the information
that would have been left undiscovered with solo interviews. However, the participantsí
comments and the semi-structured interview method made the interviews dissimilar.
However, the main topics remained the same throughout the interviews. Overall, despite
its limitations, this method helped to identify the key factors these expert teachers consider
important regarding EE and studentsí environmental literacy. In addition, the group of
teachers interviewed in this study is unique and provides a new global approach to EE
teaching.

Conclusions

By interviewing ENOís expert EE teachers, the study identified that most participants
preferred methods that promote cognitive literacy or affective literacy. A minority of
the teachers used methods that promote behavioral literacy. However, teachers seem to
mostly long for methods that promote behavioral literacy. The study also found barriers
to teaching environmental literacy. These are school-related barriers: strict curriculum,
lack of resources, the pressure of grading, lack of time, and lack of support. And students-
related barriers: lack of interest, lack of possibilities to act, parents, peer pressure, super-
ficial knowledge, and society. Teachers also clarified their studentsí environmental literacy.
Most often, teachers mentioned their students to be on nominal literacy. However, func-
tional literacy and operational literacy were represented at almost even times. Varying
literacy was added to the continuum as many of the teachers referred to varying literacy
caused by individual and contextual factors. Surprisingly there was no pattern present
in the causes of the variety. Below nominal literacy was added because teachers referred
students to lack any environmental knowledge, attitudes, and behavior. When planning
to enhance EE, it will be important to acknowledge these barriers that even the expert
EE teachers experience and aim to support teachersí endeavors to use methods that
promote operational literacy.
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