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Abstract: The United Nations General Assembly has pointed out that education is an essential
tool for properly instructing society to achieve sustainable development, in terms of values, skills,
knowledge or abilities. Within this framework, this research focuses on environmental attitude and
awareness as an influential element in the teaching and learning processes. The main objective of the
study was to diagnose and evaluate emotional, teaching self-efficacy and environmental awareness
variables of teachers in primary and secondary education training within the framework of waste.
The sample was made up of 160 teachers in training. As a measurement instrument, a questionnaire
was designed, developed and validated consisting of three different parts to measure the variables
under investigation. The descriptive and inferential statistical analysis of the data shows attitudinal,
emotional and self-efficacy differences according to the categories examined, revealing the need to
promote an improvement in the attitude towards certain environmental actions in future teachers. The
results suggest that education has a relevant role in sustainability, and its importance and inclusion in
the curricula of the different educational stages should be recognized.

Keywords: sustainable development; teacher in training; primary education; secondary education;
waste; awareness; emotions; teacher self-efficacy

1. Introduction

In recent years it has been agreed that there is an urgent need to adopt a more sustainable
approach to our habits and lifestyles because of our impact on the environment. This is why the
UN General Assembly established the 2030 Agenda for Sustainable Development, an action plan for
people and the planet, composed of 17 Sustainable Development Goals covering economic, social and
environmental areas and involving a common and universal commitment [1]. In addition, population
growth, the booming economy, rapid urbanization and rising standards of living in communities
have significantly accelerated the generation of solid waste around the world [2]. According to some
authors [3], negative attitudes towards the environment and a low level of environmental awareness
among the population are variables that can have a great social impact, highlighting the need for
education for sustainable development. In addition, several studies point out that techno-scientific
development is the key to solving social and environmental problems. In other words, the occidental
system has deposited an exaggerated confidence in science and technology to know how to respond to
the depletion of resources and pollution processes [4], forgetting that one of the main environmental
problems has been the growing production of goods and hyper-consumption [5].
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Excessive consumption and a throwaway culture have generated excessively high waste production
values per inhabitant [2,6,7]. Consequently, the increase in waste volumes, the scarcity of landfills and
the adverse long-term environmental, economic and social impacts of waste generation mean that
sustainable management is essential to protect public health and natural ecosystems [8]. According to
some research [8], much of the population has little idea about the origin and destination of goods,
the destructive impact of pollution on human health, and the importance of maintaining productive
and biologically diverse ecosystems [8]. The belief that natural and physical resources are free and
inexhaustible and that the environment can assimilate all our pollution and waste has led to an
unsustainable use of renewable resources and an excessive use of non-renewable resources [9]. This
belief also leads to the overuse of land, air and water bodies as reservoirs of pollution and waste.
Thus, since human action is at the heart of environmental issues, sustainable development ultimately
depends on changing human behavior [10]. In the last decade, a new step has been taken in terms
of educational goals, as it is considered that, while they should continue to be oriented towards
sustainable development, they should focus on individuals and the community rather than on the
environment [11]. In this respect, environmental interventions should be assessed globally from
the political, economic, social and ethical points of view. However, promoting public participation
and individual action remains a challenge for governments, organizations and institutions around
the world [1,12,13]. Many researchers and government institutions are working intensively on the
development of regulations that promote the prevention of waste generation and, if this is not possible,
encourage its reduction, reuse, recycling, energy recovery, treatment and final disposal, as a last
resort [14–17]. Proof of this are the numerous meetings of international interest, the objective of which
has been to promote respect for the environment [18,19]. Thus, for example, in September 2015 the
United Nations Assembly adopted the Sustainable Development Goals (SDGs) as an international
agenda that will guide development policies over the next 15 years, so that the countries of the world
continue their efforts to achieve sustainability [20]. In addition, the Sustainable Development Goals
decided upon by the United Nations include an objective (SGD 4 "Quality Education") focused on the
acquisition by students of the knowledge and skills needed to promote sustainable development [20].
Furthermore, in Europe, with different norms, elements that could be harmful to the planet have been
regulated [21–25] and in Spain Law 22/11 on waste and contaminated soil has been implemented [26]
in order to manage certain human behaviors.

The solutions to the global crisis that have found the greatest consensus recognize that
environmental problems are not only problems of development, but basically problems of knowledge
and education that go beyond learning about the environment, and that also have to do with the
way in which environmental problems are understood and addressed [27]. We citizens urgently need
to acquire scientific-environmental knowledge and ecological behavior that allows us to develop
without growing beyond our limits and to develop a new intellectual culture of consumption and
technology [28]. In this regard, to increase people’s awareness of these issues, numerous international
resolutions and recommendations emphasize the need to incorporate education for sustainability into
the curriculum at all levels of education [29]. Thus, the introduction of the sustainability paradigm into
the discourses and practices of the educational world is causing a structural shift that forces a review of
educational culture [11]. In addition, in 2005 the United Nations declared the Decade of Education for
Sustainable Development, a period aimed at incorporating education for sustainable development into
education systems [30,31]. Knowledge of the environment, the development of attitudes and behavior
on its behalf, and the skills needed to be able to act on it, are recognized as priority objectives of
education [32]. Based on this, some of the sustainable elements of special interest have been introduced
in the objectives and contents of the education curricula of the different countries [33–35]. However, it
is also necessary to redefine the new educational scenarios, their times and rhythms and the role of
teachers and all actors involved in school practice. In this way, it is intended that students be able to
make a critical analysis of the socio-economic framework that has determined the current unsustainable
trends and to prepare a responsible and capable citizenship for sustainable decision-making in a global
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and complex world [11]. Likewise, this curricular integration of environmental concepts not only
promotes an improvement in student behavior to alleviate current environmental problems but also an
improvement in the cognitive domain from a STSE (Science, Technology, Society and Environment)
perspective [36–38]. Additionally, it is necessary to consider that primary school teachers are the most
influential in the education of children and adolescents to be tomorrow’s leaders in environmental
protection. For this reason, in order to effectively integrate education for sustainable development into
the students of future generations, teachers in training at the primary and secondary levels should have
a good knowledge of the environment to ensure effective teaching and demonstrate environmentally
friendly behavior and attitudes [39].

In this line of research, referring to attitudes that predict environmental behavior, it is worth
highlighting some of the studies carried out to try to explain, describe and predict the performance of
responsible behavior with the environment within the field of education. For example, some authors [39]
stress that the positive attitudes towards the environment shown by secondary school teachers do not
fully translate into environmentally friendly behavior. In this sense, other research [40–42] agrees that
people only behave in an environmentally responsible manner when they are sufficiently informed
about environmental issues, are motivated to do so and, furthermore, are capable of generating
qualitative changes, are convinced of the effectiveness of their actions and that these will not generate
significant difficulties. On the contrary, other works [43] maintain that there is a positive relationship
between pro-environmental attitudes and the performance of pro-environmental behaviors. The results
obtained in other studies [44] show that thinking and behaving pro-environmentally not only benefits
the environment, but also leads to greater emotional well-being. On the other hand, some research [45]
has revealed that it is mainly female teachers who show significantly higher levels of environmental
awareness compared to their male counterparts. Other studies [46,47] indicate that in order to assess
an attitude, it is necessary to consider inherent factors such as knowledge, disposition and behavior. It
has been shown that knowledge alone does not produce automatic changes in behavior. However,
what does exist is a cyclical relationship of reinforcement between knowledge about the environment
and environmental attitudes, and that the latter mark certain tendencies of adequate behavior towards
the environment [48,49]. For example, knowledge of recycling programs and sorting patterns has been
associated with increased recycling behavior [50].

Other authors studied students’ knowledge of municipal solid waste and their attitudes towards
consumption [51,52]. The results revealed the need to improve both knowledge [52] and attitudes in
this field [51]. In this regard, some research [53] indicates that adequate environmental literacy of
students will be achieved when teachers themselves have good knowledge of the environment. On
the other hand, research by other authors [31] shows that a large number of textbooks suggest the
application of new technologies as the only solution to problems such as waste management, and that
there is a lack of efforts to prevent or reduce these problems or to promote the reduction of our current
excessive level of consumption. Specifically, despite the campaigns carried out by various institutions,
values and knowledge related to environmental problems are not progressing [52]. Various studies
indicate that this may be due to misinformation about environmental problems that is disseminated
through the media, social networks, the Internet, newspapers and magazines [54]. Other studies
suggest that slow processes and the lack of involvement of teachers in promoting sustainability, the
lack of recognition of these activities in the university curriculum and the lack of institutional support
are possible causes [55,56]. For this reason, it is necessary to carry out from the educational field
different proposals focused on this subject aimed, for example, at detecting deficiencies both from the
point of view of knowledge and of the attitudes of students and teachers in training. It is expected that
future primary and secondary school teachers will be responsible for teaching the different sustainable
and environmental concepts, constituting the pillars related to knowledge and attitudes of the teaching
and learning process of the key concepts for sustainable development. However, universities can play
a crucial role in developing sustainable development goals and promoting sustainability at higher
education levels [29].
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Considering the aforementioned scientific literature, one of the purposes of this work was to instill
in future teachers the Sustainable Development Goals proposed by the United Nations [1,20], the one
most closely related to the study being SDG 12 "Responsible Consumption and Production". This
objective seeks to promote the efficient use of resources and energy, the construction of environmentally
friendly infrastructure and to raise consumer awareness through education on sustainable lifestyles.
This study also complements previous research addressing the concept of waste in the educational
field. Specifically, this research is based on previous studies carried out by [34] in which reference
to the concept of waste was analyzed in the regulations unifying Compulsory Secondary Education
(CSE) and the Baccalaureate in Spain. That study concluded that the regulations governing secondary
education in Spain should deal more deeply with the concept of waste since the limited role played
by this concept in the legislation is transferred to our society and materializes in the lack of adequate
waste management. In this line, another study [35] should also be mentioned, which analyses the
references included in the secondary education curriculum on the concept of energy from a sustainable
perspective and concludes that both national and regional legislation consider the teaching of this
concept to be relevant from the point of view of sustainable development and that there is a clear
commitment in this field for the training of Spanish citizens. Lastly, this study is also supported
by other research [52] which analyses the level of knowledge that future teachers have about waste,
highlighting the importance of initiating environmental education and nature conservation programs
to promote pro-environmental knowledge and attitudes about waste. In line with this background, we
understand the environmental attitude and awareness as an influential element in the teaching and
learning processes. Therefore, in the research presented here, we analyze the environmental awareness
of teachers in training for the achievement of sustainable development. Specifically, we focus on the
waste framework, where we additionally analyze the emotions and level of self-efficacy presented by
future primary and secondary school teachers in order to impart these contents to their future students,
relating them to the level of knowledge they present in this field based on the analysis of the current
education curriculum.

2. Materials and Methods

The design of the research carried out was of an exploratory descriptive type, with mixed
qualitative and quantitative analysis of the data obtained, in order to achieve the proposed objectives
and to respond to the study’s hypotheses.

2.1. Objectives

The research has two general objectives:

• The general objective 1 (GO1) was to diagnose and assess the attitudes and level of environmental
awareness on waste in primary and secondary school teachers in training.

• The second general objective 2 (GO2) was to analyze emotional and self-efficacy variables of
future teachers in relation to waste and its management.

• Based on these general objectives, the following specific objectives have been formulated:
• Specific objective 1 (SO1): To develop a survey to measure the level of environmental awareness

in relation to the concept of waste based on a system of categories obtained in the study of the
analysis of the secondary education curriculum [34].

• Specific objective 2 (SO2): To analyze and compare the attitude of future primary and secondary
education teachers on the concept of waste in each of the established categories.

• Specific objective 3 (SO3): To analyze the level of knowledge of future primary and secondary
education teachers about the concept of waste in each of the established categories.

• Specific objective 4 (SO4): To analyze the emotions and the level of teaching self-efficacy
of future primary and secondary education teachers on the concept of waste in each of the
established categories.
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• Specific objective 5 (SO5): To analyze and compare the influence of the gender variable on the
attitudes and environmental awareness of future primary and secondary school teachers.

2.2. Study Hypothesis

Based on the research objectives, the following hypotheses have been formulated:

• Hypothesis 1 (H1): Teachers in training in the sample have the right attitude to develop their
future teaching work in the field of waste, with statistically significant differences being found
depending on the degree taken.

• Hypothesis 2 (H2): Future teachers in the sample have a low level of knowledge about the concept
of waste in each of the established categories, with statistically significant differences being found
depending on the degree taken.

• Hypothesis 3 (H3): Women show greater environmental awareness than men regarding the
concept of waste in the sample.

• Hypothesis 4 (H4): Teaching the concept of waste mainly generates positive emotions and attitudes
in future teachers in the sample.

• Hypothesis 5 (H5): There are statistically significant differences in the level of teaching self-efficacy
of teachers in training in the sample depending on the content to be taught.

2.3. Sample

The participating sample in this study was selected through non-probability sampling for
convenience, due to the ease of access. Specifically, it was made up of 160 teachers in training. This
group was made up of students from the degree of primary education (future primary education
teachers) and students from the master’s degree in teacher training in secondary education in different
specialties: Physics/chemistry and biology/geology (future secondary education teachers). The choice
of this sample was motivated by the need, from a point of view of education in the framework of
sustainable development, to analyze the attitude of future teachers to explain concepts related to waste.
It is considered that this group will have in their hands the scientific training of future generations and,
therefore, their contribution to the achievement of the Sustainable Development Goals proposed by the
United Nations [20]. Table 1 shows a descriptive analysis of the selected sample. The absolute frequency
and percentage of the variables gender, age and degree are indicated; 73.8% of the respondents are
women and that most of them are between 20 and 29 years old. The degree with the greatest frequency
is that of primary education.

Table 1. Descriptive analysis of the sample.

Variable Frequency Percentage

Genre
Male 42 26.3

Female 118 73.8

Age
20–29 146 91.25
30–35 10 6.25
>35 4 2.5

Degree
Master’s degree in Teacher

Training in Secondary Education 42 26.3

Degree in Primary Education 118 73.8

2.4. Design of the Measuring Instrument

As a measuring instrument, a questionnaire was designed and developed in two different parts to
measure the variables under study. In the first part, the aim is to assess the participants’ environmental
awareness variable in order to achieve sustainable development in the context of waste. To measure
this variable, we have relied on previous studies [5,34,35,52]. On the other hand, with respect to the



Sustainability 2020, 12, 2563 6 of 23

affective domain, the second part of the questionnaire aims to measure emotional variables, referring
both to positive and negative emotions experienced by future primary and secondary school teachers
when teaching curricular content referring to waste within the framework of sustainable development.
Likewise, it is intended to measure the level of teaching self-efficacy expressed by future teachers in
view of the teaching procedure of the contents selected in the study. For the design of this part of
the questionnaire and the selection of the variables (measurement of emotions and level of teaching
self-efficacy), we have relied on questionnaires designed in previous research [57,58].

The various parts of the questionnaire prepared are detailed below. The first part of the
questionnaire included a survey of 30 items based on a 5-point Likert scale, where the value 0 indicates
"Completely Disagree", 1 "Strongly Disagree", 2 "Somewhat Disagree", 3 "Somewhat Agree", 4 "Strongly
Agree" and the value 5 "Completely Agree". The survey was developed based on the results obtained
in the studies of the analysis of the concept of waste and energy in the current curriculum [34,35] and
the study of [52] in which the level of knowledge presented by future teachers about waste is analyzed.
These studies made it possible to categorize the references found to this concept in the legislation and
served as a basis for the formulation of the items based on the category system established in the
educational curriculum. Specifically, the categories established were the following:

• Category I Waste and Society (WS): In this category we include those questions about environmental
or social problems in which waste is referenced.

• Category II Normative and Economy (NE): This category includes references related to waste
regulations as well as those affecting economic activities.

• Category III Awareness and Ethics (AE): This category includes references to the importance of an
ethical and awareness-raising perspective on waste issues.

• Category IV Technological Development (TD): This category includes references to the contribution
of technological development to the achievement of proper waste-related problem solving.

• Category V Typology (T): This category includes references related to the typology and origin
of waste.

As mentioned above, these categories have been selected on the basis of the legal regulations in
relation to the level of educational importance of the concept of waste for sustainable development, and
of the social (in the categories Waste and Society and Awareness), economic (category Normative and
Economy) and environmental factors (categories Technological Development and Typology). In each
category, six items have been formulated that encompass the most important knowledge reflected
in the regulations governing the education curriculum [59]. In selecting and organizing the items to
assess participants’ attitudes, the design of attitude surveys from previous studies [60] was considered,
suggesting that the item statements should be presented in the first person and should reflect personal
opinion or willingness to act. In addition, questions should be formulated in direct language that,
whenever possible, should be matched with expressions characteristic of students at the level being
explored [60]. The recommendation suggested by other authors [47] to have a sample five times larger
than the number of items was also considered.

Based on the above, the items were written in first person to analyze the degrees of environmental
awareness and acceptance, both positive and negative in the different established categories. Each
item can express a negative or positive attitude. Specifically, items 1, 2, 6, 7, 8, 10, 15, 17, 19, 20, 21, 25,
27 and 29, present negative attitudes, so that their expected value should be close to 0. On the other
hand, items 3, 4, 5, 9, 11, 12, 13, 14, 16, 18, 22, 23, 24, 26, 28, 30 present positive attitudes, and their
expected value should be close to 5.

Category I "Waste and Society" is made up of items 5, 6, 7, 13, 19 and 25 and refers to the influence
of waste on our daily lives. Secondly, the items referred to in Category II "Normative and Economy"
mention aspects such as sustainable production and consumption and are specifically 2, 10, 11, 20, 26
and 27. The items that make up Category III "Awareness and Ethics" are based on actions to reduce,
recover waste and concepts related to the care of ecosystems. These items are 1, 3, 12, 21, 22 and 28.
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The items of category IV "Technological Development" relate the concept of waste to quality of life
or energy enhancement and are 4, 9, 14, 18, 23 and 29. Finally, category V "Typology" includes the
remaining six items of the survey, items 8, 15, 16, 17, 24 and 30, and generally focuses on recycling and
the elements that could be recovered according to the type of waste they generate.

As an example, Table 2 shows one item from each category. The entire list of items can be seen in
the results section.

Table 2. Examples of items formulated in each category.

Category Example of Formulated Item

Category I (Waste and Society) I06: “I am sure that media campaigns don’t
help recycling”.

Category II (Normative and Economy) I20: “I believe that the production of nuclear waste is
not related to a country’s energy consumption”.

Category III (Awareness and Ethics) I22: “Maybe one of the biggest environmental
problems we have is the generation of nuclear waste”.

Category IV (Technological Development) I04: “I am sure that some waste can be used to
improve people’s quality of life”.

Category V (Typology)
I18: “I am sure that actions to reduce waste

production are aimed at reducing, reusing, recycling
and recovering waste”.

The second part of the questionnaire consisted of evaluating, by means of a Likert scale, the degree
of manifestation of different emotions when dealing with the explanation of waste contents. The
emotions selected were enthusiasm, fear, confidence, concern, tranquility, stress, fun, anxiety, despair,
satisfaction and joy. These emotions are classified as positive or negative in the literature in the different
categorizations [57,61,62]. The participating teachers had to assess on a Likert scale the frequency
with which they expressed these emotions when the contents under study were taught. In addition,
this section also assessed the level of teaching self-efficacy [63,64] expressed by the participants in the
process of teaching the selected content on waste.

2.5. Validation of the Evaluation Instrument: Calibration Indexes

For the validation of the 30 statements survey, different calibration indexes were calculated,
specifically the homogeneity index or item-total correlation tests and Cronbach’s alpha [65]. With
respect to the homogeneity index and item-total correlation tests, 73.3% of the test presented items
with a homogeneity index within the standard parameters. The remaining 26.7% correspond to the
categories of Waste and Society (CAT I) and Awareness and Ethics (CAT III). These results are in line
with previous studies [52,66] that showed that future teachers in training have low knowledge in the
categories of Normative and Economy (CAT II), Technological Development (CAT IV) and Typology
(CAT V). However, the categories where they show the most knowledge are Waste and Society (CAT
I) and Awareness and Ethics (CAT III). To measure the reliability of the questionnaire, Cronbach’s
Alpha was calculated, obtaining a value of 0.62. This result is within the value of acceptable reliability,
which is in the range of 0.6–0.8 according to different studies [67].

3. Results

The results obtained allowed us to learn about various aspects of the current attitudes of future
teachers in relation to waste and its impact on society. A descriptive and inferential analysis of the
study variables is presented to contrast the different research hypotheses. Firstly, the descriptive values
obtained in the items of the questionnaire are presented and then an analysis by categories will be
provided. Finally, the inferential values obtained for the variables considered are shown.
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3.1. Results Referring to the Variables Environmental Awareness of the Teachers in Training

This section shows the results referring to the level of environmental awareness shown by
future teachers in the field of waste and presents a comparison between the attitudes that reveal the
environmental awareness of primary school teachers versus secondary school teachers.

Table 3 shows the statements of the items that make up the questionnaire designed, the mean,
the standard deviation and the category in which the item is found. The expected correct attitude is
indicated. The symbol positive (+) is indicated if the expected correct attitude is positive (value close to
5) and the symbol negative (–) is indicated if the expected correct attitude is negative (value close to 0).

Table 3. Description, mean and deviation of the sample. Variable: Environmental awareness.

Item Description Mean SD Cat.

I01 (−) “I am sure that waste does not affect the environment if
properly managed”. 2.04 1.74 III

I02 (−) “I am sure that waste generation is related to the least
developed countries”. 1.33 1.46 II

I03 (+) “I believe that proper management of household waste begins
with the sorting at home”. 4.55 0.75 III

I04 (+) “I am sure that some waste can be used to improve people’s
quality of life”. 4.03 1.02 IV

I05 (+) “I believe that one of the ways in which waste has an impact on
our society is its influence on the economy”. 3.78 1.00 I

I06 (+) “I am sure that media campaigns don’t help recycling”. 2.20 1.62 I

I07 (+) “I believe that the generation of nuclear waste has no
social impact”. 0.67 1.24 I

I08 (+) “I am sure that green bins are for organic waste collection”. 3.29 2.00 V

I09 (+) “Poor management of glass waste may influence the consumption
of raw materials for its production”. 3.70 1.17 IV

I10 (−) “I believe that sustainable development is not related to
sustainable consumption and production”. 1.26 1.50 II

I11 (+) “Proper waste management may be the recovery of waste that can
be used for energy production”. 3.96 0.93 II

I12 (+) “I believe that if we recycle more, we will be contributing to
improve some environmental problems”. 4.63 0.79 III

I13 (+) “I believe that waste can be useful for society”. 3.52 1.33 I
I14 (+) “Some waste may be used to generate energy”. 4.15 1.07 IV
I15 (−) “I am sure that a refrigerator is not a dangerous waste”. 1.78 1.66 V

I16 (+)
“I believe that at a clean point there is a selective collection of

household waste that cannot be disposed of in any of the
dumpsters located on the streets”.

3.83 1.28 V

I17 (−) “I think waste sorting has no influence on the planet”. 0.99 1.37 V

I18 (+) “I am sure that actions to reduce waste production are aimed at
reducing, reusing, recycling and recovering waste”. 4.15 1.09 IV

I19 (−) “I believe that knowing the waste we generate does not influence
social behavior regarding recycling”. 1.18 1.39 I

I20 (−) “I believe that the production of nuclear waste is not related to a
country’s energy consumption”. 1.31 1.43 II

I21 (−) “I am sure that the waste that causes environmental problems is
hazardous waste”. 2.73 1.65 III

I22 (−) “Maybe one of the biggest environmental problems we have is the
generation of nuclear waste”. 3.63 1.21 III

I23 (+) “I believe that production, consumption and waste are related”. 4.26 0.85 IV

I24 (+) “I am sure the blue container is for disposing of
household cardboard”. 4.11 1.24 V

I25 (−) “It seems to me that waste has no influence on our society”. 0.67 1.31 I

I26 (+) “The concept of waste management may fall within the concept of
sustainable development”. 3.48 1.27 II

I27 (−) “It may be that the more we recycle, the rawer materials we use”. 2.18 1.72 II

I28 (+) “I believe that proper waste management helps to keep our
seas clean”. 4.45 0.79 III

I29 (−) “I believe that the reuse of a product does not depend on its
design process”. 2.37 1.58 IV

I30 (+) “Waste sorting may not be compulsory in our country”. 2.16 1.71 V
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The results shown in Table 3 seem to indicate that future teachers in the sample generally show
an adequate level of environmental awareness, with a positive attitude towards the integration of
content on sustainable development in their future teaching work, as indicated by other authors [68,69].
Specifically, the results shown in Table 3 suggest that the attitude of future teachers in the sample
towards sustainable waste management is generally positive. In other words, high scores have been
obtained for those issues for which a positive attitude is expected from the sample (mean values close
to 5). Particularly, this is what was obtained in items I03, I12, I14, I18 or I23 among others. It is also
observed that in those questions in which the students should show disagreement (mean values close
to 0) low mean scores have been obtained, some examples being items I02, I07, I17, I19 or I25, among
others. Likewise, as we can see in Table 3, negative attitudes should have been obtained from the
students (mean value close to 0) towards the category III "Awareness and Ethics" items I01 (with a mean
value of 2.04), I21 (with a mean value of 2.73) and I22 (with a mean value of 3.63). The same is true for
item I29 of category IV "Technological Development" with an average of 2.37 points, since these are
statements that should generate an attitude of disagreement or rejection and lower scores should have
been obtained. On the contrary, a positive attitude should have been recorded in item I06 of category
I "Waste and Society" but the average response is 2.2 points. Similarly, in question I30 belonging to
category V "Typology", an average of 2.16 points was obtained despite it being an item referring to a
positive attitude, that is, its expected value should be close to 5. It should also be noted that the item
that obtains the highest average score is I12 referring to a positive attitude and with 4.63 points, and
the item that obtains the lowest score is I07 referring to a negative attitude and with a score of 0.673.

Tables 4–8 show the absolute frequency and percentage obtained for each item grouped into
categories. Table 4 shows the results for Category I “Waste and Society”.

Table 4. Absolute frequency and percentage of responses for items in Category I, Waste and Society.
Variable: Environmental awareness.

Waste and Society
(CAT I) I05 I06 I07 I13 I19 I25

Expected Correct Attitude
Positive (+): Value close to 5
Negative (−): Value close to 0

+ + - + - -

Range Fi % Fi % Fi % Fi % Fi % Fi %
0 2 1.3 34 21.3 112 70.0 8 5.0 78 48.8 116 72.5
1 3 1.9 25 15.6 15 9.4 4 2.5 22 13.8 12 7.5
2 4 2.5 27 16.9 17 10.6 15 9.4 24 15.0 17 10.6
3 51 31.9 39 24.4 6 3.8 49 30.6 28 17.5 5 3.1
4 58 36.3 18 11.3 5 3.1 37 23.1 4 2.5 3 1.9
5 42 26.3 17 10.6 4 2.5 47 29.4 4 2.5 7 4.4

Total 160 100 160 100 159 99.4 160 100 160 100 160 100

Table 5. Absolute frequency and percentage of responses for items in Category II, Normative and
Economy. Variable: Environmental awareness.

Normative and Economy
(CAT II) I02 I10 I11 I20 I26 I27

Expected Correct Attitude
Positive (+): Value close to 5
Negative (−): Value close to 0

- - + - + -

Range Fi % Fi % Fi % Fi % Fi % Fi %
0 74 46.3 76 47.5 - - 71 44.4 7 4.4 49 30.6
1 18 11.3 25 15.6 1 0.6 23 14.4 2 1.3 8 5.0
2 25 15.6 19 11.9 9 5.6 27 16.9 20 12.5 23 14.4
3 31 19.4 24 15.0 39 24.4 25 15.6 51 31.9 39 24.4
4 8 5.0 9 5.6 56 35.0 11 6.9 38 23.8 27 16.9
5 4 2.5 6 3.8 55 34.4 3 1.9 42 26.3 14 8.8

Total 160 100 159 99,4 160 100 160 100 160 100 160 100
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Table 6. Absolute frequency and percentage of responses for items in Category III; Awareness and
Ethics. Variable: Environmental awareness.

Awareness and Ethics
(CAT III) I01 I03 I12 I21 I22 I28

Expected Correct Attitude
Positive (+): Value close to 5
Negative (−): Value close to 0

- + + - - +

Range Fi % Fi % Fi % Fi % Fi % Fi %
0 55 34.4 - - 1 0.6 28 17.5 4 2.5 1 0.6
1 12 7.5 1 0.6 1 0.6 11 6.9 3 1.9 - -
2 14 8.8 2 1.3 3 1.9 19 11.9 17 10.6 1 0.6
3 41 25.6 13 8.1 6 3.8 40 25.0 49 30.6 18 11.3
4 26 16.3 36 22.5 28 17.5 39 24.4 38 23.8 43 26.9
5 12 7.5 108 67.5 120 75.0 22 13.8 49 30.6 97 60.6

Total 160 100 160 100 159 99.4 159 99.4 160 100 160 100

Table 7. Absolute frequency and percentage of responses for items in Category IV, Technical
Development. Variable: Environmental awareness.

Technological Development
(CAT IV) I04 I09 I14 I18 I23 I29

Expected Correct Attitude
Positive (+): Value close to 5
Negative (−): Value close to 0

+ + + + + -

Range Fi % Fi % Fi % Fi % Fi % Fi %
0 1 0.6 3 1.9 2 1.3 3 1.9 1 0.6 33 20.6
1 3 1.9 3 1.9 3 1.9 2 1.3 - - 14 8.8
2 6 3.8 12 7.5 8 5.0 7 4.4 3 1.9 23 14.4
3 34 21.3 55 34.4 19 11.9 22 13.8 24 15.0 57 35.6
4 51 31.9 33 20.6 51 31.9 47 29.4 55 34.4 16 10.0
5 65 40.6 53 33.1 76 47.5 79 49.4 77 48.1 17 10.6

Total 160 100 159 99.4 159 99.4 160 100 160 100 160 100

Table 8. Absolute frequency and percentage of responses for items in Category V, Typology. Variable:
Environmental awareness.

Typology
(CAT V) I08 I15 I16 I17 I24 I30

Expected Correct Attitude
Positive (+): Value close to 5
Negative (−): Value close to 0

+ - + - + +

Range Fi % Fi % Fi % Fi % Fi % Fi %
0 32 20.0 60 37.5 5 3.1 93 58.1 5 3.1 46 28.7
1 10 6.3 14 8.8 7 4.4 20 12.5 3 1.9 11 6.9
2 8 5.0 20 12.5 8 5.0 13 8.1 8 5.0 23 14.4
3 13 8.1 45 28.1 30 18.8 24 15.0 23 14.4 52 32.5
4 23 14.4 8 5.0 48 30.0 9 5.6 34 21.3 4 2.5
5 74 46.3 13 8.1 61 38.1 1 0.6 87 54.4 23 14.4

Total 160 100 160 100 159 99.4 160 100 160 100 159 99.4

As we can see in Table 4, all items in this category obtain their maximum percentage in the
expected ranges. However, it should be noted that in I06 24.4% of students selected option 3, suggesting
that teachers were hesitant about the right attitude to adopt.

Table 5 shows the frequencies and percentages of students choosing each range value in Category
II “Normative and Economy”.

Table 5 shows that the attitudes expressed by a large part of future teachers towards the concept
of waste related to the economy and regulations are not entirely favorable. Specifically, in the I27 the
percentage of students is very much distributed among the different ranges, and 50% of the subjects
show a positive attitude towards this item from which a negative attitude was expected from the
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participants. Likewise, attitudes contrary to what was expected from almost 30% of students are found
in some items of this category.

Table 6 shows the frequencies and percentages of students choosing each range value in Category
III “Awareness and Ethics”.

As shown in Table 6, items I01 and I21 have widely dispersed scores across all ranges. Specifically,
in item I01 the range that obtains the highest percentage (3 "Somewhat Agree") is far from the one that
represents the desired attitude, which would be 0 "Completely disagree". In the case of I21 only 36% of
the sample selects the appropriate ranges. Likewise, the results in I22 are not as expected either, since
more than 60% of those surveyed show an attitude contrary to that sought.

Table 7 shows the frequencies and percentages of students choosing each range value in Category
IV “Technological Development”.

Table 7 shows that all items, except for I29, obtain high percentages in the ranges sought,
which reflects that in this category teachers in training would project correct attitudes in the classrooms
when explaining these concepts. In the case of I29, it is worth noting that 55% of the sample reveals
inappropriate attitudes.

Table 8 shows the frequencies and percentages of students choosing each range value in the
Category V “Typology”.

As can be seen in Table 8, most teachers in training have favorable attitudes towards the content
of residue in relation to the typology category. However, research from [70] found that secondary and
high school students do not know what "clean points" are, as only 14% of respondents associated them
with places to collect household waste that cannot be disposed of in regular containers. On the contrary,
the results obtained in items I08 and I30 (referring to the types of containers and their use) are striking
because it is observed that more than 30% of students choose the options that are related to a negative
attitude. In this sense, it is important to highlight again the studies of [70] because, unlike our results,
students of Compulsory Secondary Education (CSE) and Baccalaureate state that they know what
waste is deposited in each of the containers for recycling. In general, the results obtained indicate that
teachers in training have favorable attitudes towards the environment in the field of waste, although it
is true that worse attitudinal results are observed in the items of the categories Normative and Economy
(CAT II), Awareness and Ethics (CAT III) and Typology (CAT V). In contrast, the categories with the
best results in terms of attitudes are Waste and Society (CAT I) and Technological Development (CAT
IV). As indicated above, in many of the items a correct attitude can be seen in a high percentage of the
sample, but negative results have also been found in three of the five categories established, so we can
understand that teachers in training are not clear about the attitude they would take in the case of
explaining these concepts to their future students.

In order to analyze the existence of statistically significant differences in the attitudes of both sets,
the Student’s t parametric test was used when the necessary requirements were checked. The results
are shown in Table 9.

As can be seen in Table 9, statistically significant differences were obtained in most of the items of
the questionnaire, in favor of secondary education teachers. Specifically, these differences appear in
five of the six items of category II (Normative and Economy) and in three of the six items of categories
I (Waste and Society), III (Awareness and Ethics), IV (Technological Development) and V (Typology).
In all these cases, the average values obtained confirm that future primary education teachers show a
worse attitude toward explaining content than future secondary education teachers. These results allow
us to accept Hypothesis H1 of the research “teachers in training in the sample have the right attitude to
develop their future teaching work in the field of waste, with statistically significant differences being
found depending on the degree taken”.
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Table 9. Variable: Environmental Awareness. Student’s t-test. Primary vs. secondary education
teachers in training.

t df
Sig.

(2-tailed)
Mean

Difference
Std. Error
Difference

95% Confidence Interval of
the Difference

Lower Upper

I02 −3.005 158 0.003* −0.77199 0.25690 −1.27939 −0.26460
I03 2.155 158 0.033* 0.28733 0.13336 0.02393 0.55073
I06 −2.437 158 0.016* −0.69935 0.28697 −1.26615 −0.13255
I08 −2.204 158 0.029* −0.78571 0.35652 −1.48988 −0.08155
I10 −2.953 157 0.004* −0.77961 0.26398 −1.30102 −0.25820
I11 2.002 158 0.047* 0.33293 0.16634 0.00440 0.66146
I13 2.451 158 0.015* 0.57950 0.23640 0.11259 1.04641
I15 −2.762 158 0.006* −0.80952 0.29311 −1.38845 −0.23060
I17 −3.489 158 0.001* −0.83091 0.23817 −1.30131 −0.36051
I18 2.230 158 0.027* 0.43382 0.19456 0.04954 0.81810
I19 −2.338 158 0.021* −0.57708 0.24678 −1.06450 −0.08966
I22 −2.169 158 0.032* −0.46852 0.21605 −0.89524 −0.04180
I23 2.488 158 0.014* 0.37813 0.15196 0.07799 0.67827
I26 4.424 158 0.000* 0.96166 0.21740 0.53229 1.39104
I27 −5.935 158 0.000* −1.66626 0.28075 −2.22076 −1.11176
I28 3.198 158 0.002* 0.44673 0.13970 0.17081 0.72265
I29 −4.412 158 0.000* −1.18644 0.26891 −1.71756 −0.65532

* Sig.< 0.05.

3.2. Results Referring to the Variable Level of Knowledge of the Teachers in Training

The above data can be linked to the level of prior knowledge of the participating sample on the
concept of waste considering the established categories. Therefore, in order to establish a relationship
between the variable level of environmental awareness and the level of knowledge of the teacher in
training, the results obtained in the previous study [52] have been considered. This research concluded
that there is a clear lack of knowledge and training on the part of future secondary school teachers
with respect to this concept. Table 10 shows a comparison of the results obtained by future secondary
education teachers [52] with those obtained by the sample of future primary education teachers in the
knowledge level variable according to the different categories established. The descriptive statistics
are presented, mean (out of 1 point), standard deviation and standard error of the mean. Likewise,
Table 11 shows the inferential analysis carried out by means of the Student’s t-test to analyze the
statistically significant differences between both groups in the different categories: Waste and Society
(WS); Normative and Economy; (NE) Awareness and Ethics (AE) and Typology (T).

Table 10. Variable: Level of knowledge. Descriptive statistics. Secondary education vs. primary
education teachers in training.

Category Group Mean Std.
Deviation

Std. Error
Mean

Waste and Society
(WS)

Secondary 0.67 0.217 0.025
Primary 0.42 0.166 0.015

Normative and Economy
(NE)

Secondary 0.39 0.194 0.022
Primary 0.24 0.180 0.016

Awareness and Ethics
(AE)

Secondary 0.56 0.194 0.022
Primary 0.49 0.179 0.016

Typology
(T)

Secondary 0.38 0.164 0.019
Primary 0.15 0.142 0.012
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Table 11. Variable: Level of knowledge. Student’s t-test. Secondary education vs. primary education
teachers in training.

t df
Sig.

(2-tailed)
Mean

Difference
Std. Error
Difference

95% Confidence Interval of
the Difference

Category Lower Upper

WS 9.224 191 0.000* 0.25675 0.02784 0.20185 0.31166
NE 5.579 191 0.000* 0.15458 0.02771 0.09993 0.20923
AE 2.783 191 0.006* 0.07670 0.02756 0.02234 0.13106
T 9.911 191 0.000* 0.22258 0.02246 0.17828 0.26688

* Sig. < 0.05.

As can be seen in Table 10, which presents the mean over 1 of the level of knowledge of the teachers
in training in the different categories, the participating sample presents a low level of knowledge in the
concept of waste. A better mastery of the contents in Category I (Waste and Society) and Category
III (Awareness and Ethics) is observed in both groups. On the contrary, in both future primary and
secondary education teachers, the level of knowledge is lower in the concepts related to Category II
(Normative and Economy) and Category V (Typology). These results are related to those obtained by
other researchers [71] who show the low level of environmental knowledge of first and fourth-year
university students in urban and regional planning and environmental engineering.

When comparing the results between academic groups (Table 11), it should be noted that the
level of knowledge shown by primary education teachers in training is lower than that shown by
secondary education teachers in training in all the categories analyzed. Specifically, statistically
significant differences are found (Sig. < 0.05) in all the categories analyzed in favor of the group of
future secondary education teachers. The previous results lead to the acceptance of the Hypothesis
H2 proposed in the research "Future teachers in the sample have a low level of knowledge about the
concept of waste in each of the established categories, with statistically significant differences being
found depending on the degree taken". Likewise, these results are related to the level of environmental
awareness of these groups shown in the previous section. In the sample studied, future primary
school teachers show a more negative attitude or lower level of environmental awareness than future
secondary school teachers. These differences are more noticeable in those contents in which the level
of knowledge is lower, such as in categories Normative and Economy (CAT II) or Typology (CAT V).

3.3. Environmental Awareness Results according to the Gender Variable

Additionally, an inferential analysis was carried out based on the gender of the participating
sample. The idea is to check whether sustainable attitudes towards waste vary according to this
variable. The results obtained reveal that, generally, the attitudes shown by the participating sample do
not change according to the subject’s gender, although it is true that statistically significant differences
have been found in some of the survey’s questions in favor of women in most cases, thus coinciding
with the contributions of other research [45,72,73].

Table 12 shows those questions in which statistically significant differences between genders
were found, in favor of women in I19, I20 and I21 (items in which a negative attitude was expected
from the subjects) and in favor of men in I26 (item in which a positive attitude was expected from the
respondents).

The above data lead us to partially accept Hypothesis H3 "women show greater environmental
awareness than men regarding the concept of waste in the sample" since significant differences have
been found in environmental attitudes in favor of the female collective in some cases.
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Table 12. Student’s t-test. Variable: Environmental awareness according to gender. Women vs. men.

t df
Sig.

(2-tailed)
Mean

Difference
Std. Error

Difference

95% Confidence Interval of
the Difference

Lower Upper

I19 2.508 158 0.013* 0.61743 0.24617 0.13123 1.10363
I20 2.228 158 0.027* 0.56860 0.25520 0.06456 1.07264
I21 2.203 157 0.029* 0.65172 0.29580 0.06746 1.23597
I26 2.100 158 0.037* 0.47740 0.22731 0.02843 0.92637

* Sig. < 0.05.

3.4. Results Referring to Emotional and Teacher Self-Efficacy Level Variables

Table 13 shows the averages of positive and negative emotions for each of the categories considered,
for both primary and secondary education teachers in training.

Table 13. Average of positive and negative emotions in each category.

CAT I
(Waste and Society)

CAT II
(Norm. and Eco.)

CAT III
(Awa. and Ethics)

CAT V
(Typology)

Group\emotions + - + - + - + -
Secondary

education teachers
in training

5.6 2.7 4.3 3 6 2.5 5.3 2.7

Primary education
teachers in

training
6 2.8 4.9 3 6.4 2.4 5.5 2.6

Total sample 5.9 2.8 4.7 3.0 6.2 2.5 5.4 2.6

The analysis of the data about the emotional variables (Table 13) shows that the manifestation of
positive emotions in the participating sample prevails over negative ones when teaching the contents
on waste referring to all the established categories, independently of the degree studied. However, it
is the contents of Category I Waste and Society and Category III Awareness and Ethics that produce
greater emotional well-being in those surveyed compared with the rest of the categories. Note how
these emotional results coincide with those obtained in the level of knowledge and in the level of
environmental awareness mentioned above. It seems logical that the sample shows more negative
emotions and less positive emotions when compared to the contents in which it shows a low level of
knowledge. On the contrary, the sample shows more positive emotions and less negative ones when
teaching contents in which it shows a higher level of knowledge. In addition, it was decided to check
whether there were statistically significant differences between academic groups in relation to the
emotions expressed. The inferential statistical analysis carried out with the Student’s t-test between
academic groups revealed that there were no statistically significant differences at the emotional level
in any of the categories. Specifically, the significance values found are shown in Table 14.

Table 14. Sig. values (Student’s t-test) in the emotional variable (primary education vs. secondary
education teachers in training).

Waste and Society Normative and
Economy

Awareness and
Ethics Typology

Positive emotions Sig. = 0.365 Sig. = 0.161 Sig. = 0.417 Sig. = 0.509
Negative emotions Sig. = 0.946 Sig. = 0.612 Sig. = 0.714 Sig. = 0.716

* Sig. < 0.05.
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Table 13 includes in its last row the mean value of positive and negative emotions considering the
whole sample in order to carry out an inferential statistical analysis and check if there are statistically
significant differences in the level of manifestation of positive emotions versus negative emotions
considering the whole participating sample. Table 15 shows the results obtained by the entire sample
in the Student’s t-test, distinguishing by category.

Table 15. T-test of positive versus negative emotions by category.

t df
Sig.

(2-tailed)
Mean

Difference
Std. Error
Difference

95% Confidence
Interval of the

Difference

Lower Upper

Category I 13.475 374 0.000* 3.07128 0.22792 2.62311 3.51944
Category II 7.049 374 0.000* 1.68546 0.23911 1.21529 2.15563
Category III 15.934 374 0.000* 3.77855 0.23714 3.31225 4.24484
Category V 11.295 374 0.000* 2.81011 0.24878 2.32092 3.29930

* Sig. < 0.05.

The results shown in Table 15 reveal that there are statistically significant differences (Sig. < 0.05)
in all the cases analyzed, that is, the future teachers in the sample show more positive emotions
than negative ones about the teaching of contents on waste in all its categories, this difference being
significant. The above data lead us to accept Hypothesis H4 of the research "Teaching the concept
of waste mainly generates positive emotions and attitudes in future teachers in the sample" because
statistically significant differences have been found in the manifestation of positive emotions as opposed
to negative ones on the part of the participating sample.

Regarding the analysis of the level of teacher self-efficacy [64,74] in relation to the teaching of
content on waste, it should be noted that, as with the cognitive and emotional domains, future teachers
in the sample are more competent in content related to Category I (Waste and Society) and Category II
(Awareness and Ethics). That is, they show a higher level of teaching self-efficacy in those categories
where they show a higher level of knowledge and where they manifest more positive emotions. In
contrast, the level of teaching self-efficacy decreases when explaining content related to the categories
on Normative and Economy (CAT II) and Typology (CAT V). In these categories the level of teaching
self-efficacy is lower, as was the level of knowledge, the manifestation of positive emotions was lower,
and the manifestation of negative emotions was higher. The results on the level of teacher self-efficacy
are shown in Table 16.

Table 16. Level of teaching self-efficacy (score out of ten).

CAT I
(Waste and

Society)

CAT II
(Normative and

Economy)

CAT III
(Awareness and

Ethics)

CAT V
(Typology)

Secondary
education teachers

in training
6.5 4.2 7.3 5.8

Primary education
teachers in training 6.6 4.3 7.3 5.8

Total sample 6.5 4.2 7.3 5.8

Subsequently, it was decided to test whether there were statistically significant differences between
future secondary teachers and those of primary school with respect to the level of teacher self-efficacy
shown in each category. The results shown in Table 17 indicate that there are no statistically significant
differences (Sig. > 0.05) in this self-efficacy variable according to the degree studied.
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Table 17. Variable: Level of teaching self-efficacy. Student’s-t test. Primary education vs. secondary
education teachers in training.

t df
Sig.

(2-tailed)
Mean

Difference
Std. Error
Difference

95% Confidence
Interval of the

Difference

Lower Upper

Category I −0.343 189 0.732 −0.11737 0.34237 −0.79273 0.55799
Category II −0.185 189 0.853 −0.07923 0.42724 −0.92200 0.76355
Category III 0.060 189 0.952 0.01878 0.31165 −0.59599 0.63355
Category V 0.011 189 0.992 0.00399 0.37656 −0.73881 0.74679

* Sig.< 0.05.

Taking into account that no differences were found in teacher self-efficacy according to the group,
an ANOVA test with Tukey’s Post-Hoc was carried out, considering the whole participating sample, to
check if there are statistically significant differences in the teacher self-efficacy shown according to the
category to be taught. Table 18 shows the results obtained in the one-way ANOVA test.

Table 18. One-way ANOVA for the teaching self-efficacy variable according to the category variable.

Sum of Squares df Mean Square F Sig.

Between groups 940.810 3 313.603 52.470 0.000*
Within groups 4542.398 760 5.977

Total 5483.208 763

* Sig. < 0.05.

The results shown in Table 18 reveal that the future teacher in the sample shows greater competence
in some categories than in others as statistically significant differences are found. To check between
which categories these differences are presented, Table 19 presents the data obtained in the Tukey’s
Post-Hoc test.

Table 19. Tukey’s Post-Hoc for the variable teaching self-efficacy level (variable: categories).

(I) Category (J) Category Mean
Difference (I−J) Std. Error Sig. 95% Confidence Interval

Lower
Bound

Upper
Bound

CI (WS)
CII (NE) 2.27749* 0.25017 0.000* 1.6334 2.9216
CIII (A) −0.71728* 0.25017 0.022* −1.3614 −0.0732
CV (T) 0.73822* 0.25017 0.017* 0.0941 1.3823

CII (NE) CIII (A) −2.99476* 0.25017 0.000* −3.6389 −2.3506
CV (T) −1.53927* 0.25017 0.000* −2.1834 −0.8951

CIII (A) CV (T) 1.45550* 0.25017 0.000* 0.8114 2.0996

* Sig. < 0.05.

The results shown in Table 19 indicate that there are statistically significant differences in the
teaching self-efficacy shown by the participants according to the category to be considered. Specifically,
the teachers are less competent in teaching content on waste related to Category II Normative and
Economy and Category V Typology compared to the rest, as significant differences were found in
all these cases. These results were to be expected, considering that in these categories the level
of knowledge is lower and there are fewer positive emotions. On the other hand, students were
significantly more competent in explaining content related to Category II Awareness and Ethics than
the rest of the categories, followed by Category I Waste and Society. In these categories, we also found
in the previous section a higher level of knowledge and greater manifestation of positive emotions.

The above results on teacher self-efficacy suggest that the cognitive and affective domains should
be explicitly integrated in a science education that addresses sustainability, since as some research
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highlights [75] the affective-cognitive relationship is essential to foster both attitudes and sustainable
actions with the environment. Likewise, the data shown allow us to accept the Hypothesis H5 proposed
in the research “There are statistically significant differences in the level of teaching self-efficacy of
teachers in training in the sample depending on the content to be taught”.

4. Discussion and Conclusions

The results suggest that future teachers that participated in the study have a positive attitude
towards integrating sustainable development into their future teaching work [68,69]. In general terms,
we can say that future teachers in the sample have attitudes that would favor the teaching of waste
in most categories, since the results obtained are generally linked to attitudes that are close to those
sought. This supports statements made by other studies [76] that indicate that students have correct
attitudes towards environmental education and the issue of municipal solid waste [60]. These results
also coincide with those obtained by other researchers [77] who concluded that more than 70% of the
students surveyed in their study considered trash to be an environmental problem and that some
measures should be taken as soon as possible. However, we also agree with these authors that very
rarely do students recognize how their possible participation could contribute to waste reduction.
In the light of these facts, it can be concluded that future teachers in the sample show favorable
attitudes towards the conservation of the environment but do not feel involved in the decision-making
process and, therefore, adopt a passive role in the face of problems showing difficulties in proposing
solutions [70].

In addition, we can also indicate that the degree that the student possesses is binding in order to
obtain correct attitudes, since attitudinal differences have been found among those surveyed according
to their academic degree, that is, primary education teachers versus secondary education teachers.
This may be because the concept of waste appears more frequently in the scientific subjects taken by
future teachers at the secondary level, and for this reason they should have more advanced knowledge
than the rest of those surveyed. This is in line with other studies [66] that point out that ecological
attitudes and beliefs depend on the level of education attained. Gender also influences environmental
attitudes because, although the results generally indicate that there is similar awareness between
genders, we believe that participating female students show greater attention to the environment and
to the events that occur around them compared to male students [72].

Despite an increase in social consciousness towards the improvement and defense of the
environment, this does not seem to have been translated into specific behaviors. In other
words, high environmental awareness alone does not ensure the implementation of responsible
ecological behavior [78]. Logically, environmental education alone cannot improve knowledge
about environmental problems and help change our habits [32]. Sustainability issues cut across
various academic disciplines, from the natural sciences to the social sciences and humanities,
so interdisciplinarity has become a central idea in the field of sustainability science [9,79]. In any case,
in order to achieve a change in citizens’ attitudes and behavior, it is necessary for this to emanate from
the school itself. However, when it comes to transferring the study of waste to the classroom, it is
advisable not only to educate in order to achieve a clear perception of the importance of socio-cultural
factors in environmental problems [80], but also to promote knowledge of the raw materials that make
up products and their possibility of being recycled in order to help decision-making and to encourage
a reduction in consumption [81].

Besides, the complexity of the environmental problem cannot be approached from traditional
educational approaches, which are excessively theoretical, simplifying and reductionist of reality [82].
With these didactic methodologies it is possible, in the best of cases, for students to increase their
level of conceptual knowledge about the environment and environmental problems [11]. This aspect
needs to be improved, since the participants in this study show a significant lack of knowledge on
the subject, as other studies also point out [83]. However, even if the cognitive domain is improved,
these methodologies do not enhance the skills and capacity to know how to act to solve the problems
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of which they have been made aware at a theoretical level [84]. Likewise, the results of some studies
show that teachers find it difficult to deal with these issues in the classroom and tend to educate about
the environment by developing strategies that are basically oriented towards providing information,
even though they claim to be doing environmental education [85,86]. In this sense, we should analyze
the barriers that exist to achieve pro-environmental behavior and move from merely explanatory
procedures to others with greater citizen involvement and debate [87]. If future teachers have
positive attitudes towards the environment, their students will also adopt positive attitudes and will
automatically be aware of environmental problems [83].

Regarding the difficulties identified, certain limitations related to the number of participants in
the study are noted, which restrict the option of extrapolating the results found. In addition, it should
be noted that only students from one academic year participated, so it would be interesting to continue
collecting samples in subsequent years and to expand the data in this regard. Moreover, a future line
of research could also be focused on adapting this previous diagnostic phase to the students of other
educational stages, or even carry it out with active teachers, in order to make a comparison of the results
between the different groups that make up the education sector. Another limitation to be assessed
in the research was the type of design used. As it was a descriptive and non-experimental design,
no intervention was carried out to favor the attitudes, knowledge and emotions of the participating
sample regarding waste management. Nevertheless, the results give us an idea of what the surveyed
future teachers really think and feel about the subject under study. This can be used as a previous step
to design and plan a future intervention that motivates them and shows them ways to act in situations
that are sometimes complex to face.

The role of education for sustainability must be reflected in current curricula, as previous
findings reinforce the importance of working on sustainability at all stages of education [83]. In this
sense, we agree with other researchers [56] who indicate that the best way to develop these skills is
through cross-curricular work in all subjects. Environmental education strategies should consider
the relationship between science, technology, society and environmental knowledge because success
and positive attitudes towards these areas of knowledge would increase positive attitudes towards
environmental problems. In order to promote social learning within the framework of sustainability,
the educational context is extremely relevant. Education must promote critical thinking in all citizens,
as well as attitudes and values capable of supporting and giving meaning to responsible attitudes and
actions towards the natural environment, both at individual and social levels. If we teachers wish
to engage our students, the university must train educational professionals capable of using their
knowledge, not only in a scientific context. They must also be capable of responding to environmental
problems and social needs, making decisions and carrying out actions consistent with the values of
sustainability. Our work as teachers must favor procedures that stimulate student learning in STSE
(Science, Technology, Society and Environment), providing them with the conceptual tools that allow
them to understand the world in which they live and that their actions have consequences that affect
us all.

Considering this interdisciplinarity, activities based on active learning methodologies, such as
gamification [88], hands-on activities [89] or those based on research can be very helpful. Active
methodologies have a powerful influence on students’ interest and awareness and can lead to
meaningful and relevant discussions with others around them concerning environmental issues
and the need for community action [90]. In addition, educational experiences that include families
contribute greatly to enhancing student learning [91]. As some authors point out [92], the process
of intergenerational influence can potentially be a powerful means of improving the environmental
knowledge, attitudes and behavior of not only children but also adults. Meeting basic human needs,
now and in the future, requires a significant change in the thinking, values and actions of all people
and institutions with respect to the natural environment. Poor training in scientific content related
to sustainability can be a limitation to education and a barrier to changing attitudes. For sustainable
knowledge and attitudes to be truly effective, educational actions must be encouraged to involve the
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entire community in their development. Universities, as teaching and research institutions, should be
the main agents of change providing answers to the problems and challenges of today’s society.
Therefore, it will be essential to implement management and decision-making policies that set an
example for future teachers at all stages of education, but also for society in general. Society must
be committed to the idea that decisions on the scientific landscape or technological transformation
cannot be delegated to experts alone, because these are issues that are open to citizens and require
strong collective participation. Finally, we consider the need to continue promoting correct attitudes
in university students, although we believe that the regulations governing university education in
Spain should deal with the concept of waste in different subjects in a more compulsory way [34],
as it is currently a very important element in sustainable development and in the training of citizens,
mainly from a social and environmental point of view.
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