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Abstract: An approach to the effect of environmental subjects on the environmental knowledge of
undergraduates in Engineering was examined in this work. Two subjects, common to five different
Engineering degrees (Industrial, Electric and Electronic, Mechanic, Industrial Chemistry and Auto-
matic), taught at University of Oviedo, were selected for this study: “Environmental Engineering”
(6 ECTS credits), a compulsory subject corresponding with the third year, and “Ecodesign” (6 ECTS
credits), an optional subject corresponding with the fourth year. Twenty-three students between 20
and 23 years old and twenty-five students between 21 and 24 years old who took “Environmental
Engineering” and “Ecodesign”, respectively, participated in the study. The students’ knowledge was
evaluated prior and once the subjects had been taught by the same questionnaire using a 5-point
Likert scale. Results showed that, considering the initial knowledge, the students were aware of
the current environmental problems and, furthermore, their knowledge improved after taking the
subjects. Additionally, women showed a better initial perception of environmental issues than men,
whereas students living in rural areas exhibited a better knowledge about environmental problems
than those living in urban areas. Even though this study is limited, it may still offer important in-
sights regarding the environmental perception of Engineering undergraduates. It is an issue of great
interest, since many of them will become the professionals that would have to face environmental
challenges in the future. Certainly, this work stresses the importance of additional research on this
complex issue.

Keywords: undergraduates; engineering degree; environmental knowledge; environmental education;
environmental subjects

1. Introduction

Anthropogenic activities are directly or indirectly responsible for the global environ-
mental problems, namely, pollution, global warming, ozone depletion, acid rain, depletion
of natural resources, overpopulation, waste disposal, deforestation and loss of biodiversity.
Almost all these processes are the result of the use of natural resources in an unsustainable
manner [1]. These environmental issues need to be solved in the next few years to keep the
world as an accurate habitat for living species (including humans).

Sustainability, a concept that began to draw public attention in the 1990s, means that
human society should grow in a manner that ensures a secure life for future generations. To
achieve such growth, mankind should change its view about growth and ways of living [2].

Nowadays, in the third decade of the 21st century, the UN’s 2030 Agenda for Sustain-
able Development, a global plan of action to face the environmental challenges, aims to
achieve within ten years a fairer, more prosperous and more environmentally respectful
world. The scientific community claims that these measurements run late, and the question
now is if there is still time to save the planet [3].

Sharing scientific research with decision makers is not enough to solve complex
environmental and conservation issues. In this context, education is an essential tool
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that can enhance environmental training throughout all areas of the society [4]. Certainly,
environmental education (EE) is the main approach to address global change. This strategy
develops and improves environmental attitudes, values and knowledge, preparing people
to collaboratively undertake informed action on behalf of the environment [5,6]. Hence,
EE facilitates opportunities for scientists, decision makers, community members and other
stakeholders to converge in positive environmental actions.

EE can be classified as heterogeneous and diverse, since it pertains from basic primary
education to higher education, regardless of the area of knowledge [7]. Environmental
education is relevant throughout the life course, from infancy through senior citizenship,
in formal and non-formal venues [5]. EE provides a common, clear and defined core, as
it raises the need to promote a change in behaviour in relation to the environment, apart
from the approach or the didactic strategy that is used [7]. A report published by UNESCO
makes it essential to ensure that EE takes the relevance that it deserves and that it is a
basic component in the school curriculum throughout the world in order to achieve the
objectives of the 2030 Agenda [8].

Over recent decades, there has been an increase in interest from universities in the
environmental management performance and in sustainability implementation, with expe-
riences such as courses and curricular activities [9]. In universities, EE must guide students
to know their environment, both in human actions and acts of nature, and know how to
generate an action strategy to protect the environment. To make this possible, it is necessary
to teach students in a practical, theoretical and innovative way, with actions and tools
aimed at improving the environment [7].

In the literature, various works on diverse topics related to the environmental con-
sciousness among students at different education levels can be found. However, very few
of these papers, and almost none in high school education, have evaluated the effect of
different subjects on the environmental knowledge of students [10]. Additionally, it has
been reported that the integration of sustainability in Engineering education is a key aspect
for future engineers [11].

The aim of this work was to analyse the effect of two subjects on the environmental
knowledge of Engineering undergraduates, so this research will contribute to determining
whether the training of future engineers is deficient or appropriate to deal with the current
environmental challenges.

2. Materials and Methods
2.1. Subjects

Two subjects, common to five different Engineering degrees (Industrial, Electric and
Electronic, Mechanic, Industrial Chemistry and Automatic), taught at University of Oviedo,
were selected for this study: “Environmental Engineering” (6 ECTS credits), a compulsory
subject corresponding with the third year, and “Ecodesign” (6 ECTS credits), an optional
subject corresponding with the fourth year. The competences and contents of these subjects
are detailed in Supplementary Materials.

2.2. Research Design and Implementation

The participants were undergraduate students: twenty-three students between 20 and
23 years old and twenty-five students between 21 and 24 years old who took “Environ-
mental Engineering” and “Ecodesign”, respectively. It should be noted that the number
of students was not the same in the two subjects, since they were from different academic
courses. Furthermore, the total number of students who take the course each year depends
on two aspects: the number of students who decide to enrol in the subject for the first time
and the number of students who did not pass the subject the previous year and, therefore,
they will be second enrolment students. In addition, one subject is compulsory, and the
other one is optional, which also influences the number of students (not all students take
both subjects).
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Their initial environmental knowledge and their interest in its conservation were
evaluated through a test using a questionnaire. To evaluate the effect of both subjects on
environmental knowledge, once the subjects were imparted, the same questionnaire was
used to assess the potential changes in environmental attitude caused by the contents of
the subjects. A 5-point Likert scale was used to evaluate the responses, i.e., the students
specified their level of agreement with different statements, typically using five points:
(1) Strongly disagree; (2) Disagree; (3) Neither agree nor disagree; (4) Agree; (5) Strongly
agree [12]. The questionnaire used is shown in Table 1.

Table 1. Statements included in the questionnaire on the knowledge and perception of the environ-
ment completed by the students before and after taking the corresponding environmental subject.

General Issues Specific Issues

“Positive statements” “Positive statements”

S1: My daily decisions have an effect on the
environment at a global level.
S2: I choose environmentally
friendly products.
S3: I am concerned about the planet’s
situation for future generations.
S4: Adopting strategies to protect the
environment is urgent and necessary.

S9: Nowadays, products are becoming more
complex, whereas their useful life is getting shorter.
S10: Ecodesign considers the environmental factor
as a requirement of the product, with the same
relevance as other factors, such as cost
or functionality.
S11: “Greenwashing” is a marketing strategy.
S12: The “carbon footprint” is an environmental
indicator that reflects all the greenhouse gas
emissions associated with a product.

“Negative statements” “Negative statements”

S5: We have the right to use all the
advances that technology provides, even if
this deteriorates the environment.
S6: Environmental damage is a collateral
effect that is affordable in
economic progress.
S7: I would be willing not to be up to date
on technological issues if my action entails
an environmental benefit.
S8: The improvements in the industrial
sector to be environmentally responsible
only incur an economic expense.

S13: Better quality of life entails less consumption
of resources.
S14: Ecodesign aims to increase the productivity to
obtain a greater profit margin.
S15: The “water footprint” is an environmental
indicator that only includes water consumed
during the manufacturing process.
S16: If a product has a low “carbon footprint”, this
indicates that its global environmental impact will
also be low.

Additionally, the students were also asked about their gender and place of residence
in order to study how these factors could affect their environmental perception.

2.3. Data Processing

Results were evaluated by means of Excel software, employing a one-way ANOVA
with a 95% confidence interval to analyse the data.

3. Results
3.1. Previous Knowledge

As can be seen in Figure 1a, before taking the “Environmental Engineering” subject,
the first specific subject of the degree related to environmental issues, the students showed,
in general terms, good prior knowledge and a certain degree of environmental awareness,
with some exceptions. Regarding the General issues, the students agreed with three of the
four “positive statements” (S1, S3 and S4), whereas they disagreed (average value of 2.74)
with S2 (“I choose environmentally friendly products”). This result contrasts with those
obtained in S1 and S3, since, in these cases, the students’ answers indicated that they were
aware that their decisions affect the planet, and they showed concern about the planet’s
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situation for future generations, but it seems they were not willing to make any sacrifice in
their daily lives (Table 2).
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Table 2. Results obtained in the questionnaire before and after taking the subjects. Average values ±
SD are shown.

Environmental Engineering

General Issues Specific Issues

“Positive statements” “Positive statements”

Before After Before After

S1 3.91 ± 1.16 a 4.34 ± 0.93 a S9 4.09 ± 1.08 a 4.13 ± 1.07 a

S2 2.74 ± 1.13 a 1.87 ± 1.18 a S10 0.54 ± 0.76 a 1.35 ± 1.19 a

S3 4.39 ± 0.66 a 4.22 ± 0.80 a S11 1.45 ± 1.25 a 1.26 ± 1.14 a

S4 4.70 ± 0.56 a 4.57 ± 0.95 a S12 1.39 ± 1.20 a 0.86 ± 0.95 a

“Negative statements” “Negative statements”

Before After Before After

S5 2.26 ± 0.86 a 2.17 ± 0.78 a S13 1.00 ± 1.00 a 1.45 ± 1.21 a

S6 1.48 ± 0.73 a 1.69 ± 0.82 a S14 1.57 ± 1.20 a 0.66 ± 0.83 a

S7 3.78 ± 1.09 a 3.65 ± 1.37 a S15 1.42 ± 1.18 a 1.44 ± 1.18 a

S8 2.35 ± 1.19 a 1.69 ± 0.82 b S16 1.44 ± 1.24 a 1.16 ± 1.09 a

Ecodesign

General Issues Specific Issues

“Positive statements” “Positive statements”

Before After Before After

S1 4.61 ± 0.63 a 4.60 ± 0.65 a S9 4.36 ± 0.83 a 4.60 ± 0.58 a

S2 2.64 ± 0.78 a 2.96 ± 0.61 a S10 4.07 ± 1.09 a 4.36 ± 1.11 a

S3 4.36 ± 0.78 a 4.36 ± 0.76 a S11 3.36 ± 1.03 a 4.84 ± 0.47 b

S4 4.68 ± 0.55 a 4.84 ± 0.47 a S12 4.00 ± 1.02 a 4.48 ± 1.08 a

“Negative statements” “Negative statements”

Before After Before After

S5 2.50 ± 0.96 a 2.24 ± 0.83 a S13 2.32 ± 0.94 a 2.28 ± 0.89 a

S6 1.86 ± 0.97 a 1.48 ± 0.65 a S14 2.47 ± 1.07 a 1.20 ± 0.50 b

S7 3.03 ± 0.84 a 3.28 ± 1.02 a S15 2.39 ± 1.22 a 1.56 ± 1.26 b

S8 2.00 ± 1.02 a 2.04 ± 0.89 a S16 3.11 ± 1.26 a 2.88 ± 1.33 a

Different superscripts indicate significant differences between the data “before” and “after” taking the subjects
(p < 0.05).

Regarding the “negative statements” (S5 to S8), the result obtained in S7, which
agrees with the result of S2, should be noted. Although the students were aware of the
environmental issues, they still did not act according to a sustainability philosophy.
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In general, students had good prior knowledge about environmental subjects. These
environmental skills could have been developed mainly during childhood, as this period is
determinant for developing environmental consciousness [5,6].

It is also important to evaluate the students’ knowledge about the Specific issues
(Figure 1b). Concerning the “positive statements”, with the exception of S9 (average value
of 4.09), a strong disagreement was shown (values lower than 1.5). This can be due to
misinformation, as they had not yet taken any specific subject on environmental issues.
On the contrary, they agreed with the “negative statements”, which indicated a good
knowledge of the issues considered, despite some of them referring to quite specific topics.

As can be seen in Figure 2, before taking the “Ecodesign” subject, students, generally,
agreed with all the “positive statements” (values higher than 4) and disagreed with “nega-
tive statements”, in both cases, General and Specific issues. This reflects good knowledge
and perception on environmental issues. These environmental attitudes could have been
cultivated principally during early childhood environmental education, since this is a
particularly crucial time for developing environmental literacy [5,6], or they could also
have been acquired after taking the “Environmental Engineering” subject. It should be
pointed out that the average values were below 4 in the case of S2 and S11. This means that,
when the idea of environmental protection directly affects everyday life, it is more difficult
for the students to consider the environmental issues as a key factor, i.e., when students
had to evaluate the issue “I choose environmentally friendly products”, the average value
obtained was 2.64 (near to disagree).
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Figure 2. Questionnaire results for General (a) and Specific (b) Issues before (light orange) and after
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3.2. Effect of Subjects on Environmental Knowledge

After taking the “Environmental Engineering” subject, there was almost no variation
in the General topics, with some exceptions. The result for S2 decreased from a value of 2.74
to 1.87, so the demand for and concern about environmentally friendly products decreased
(Figure 1a), which emphasises that the students do not act in an environmental way when
their daily lives are compromised. It should also be noted that, after taking the subject, the
students began to be aware that environmental actions in industries not only represent an
economic expense but also offer certain advantages (S8).

Regarding Specific issues (Figure 1b), it can be seen that the perception of these
environmental aspects improved slightly. As “Environmental Engineering” is a general
subject, it contributes to improving knowledge from the environmental point of view, but,
as might be expected, not on Specific issues.

After taking the “Ecodesign” subject, the perception of students was quite similar in
the case of General issues (Figure 2a). On the contrary, there were significant differences
between some questions on Specific issues (Figure 2b). In particular, S11, S14 and S15
values changed from 3.36 to 4.84, 2.47 to 1.20 and 2.39 to 1.56, respectively. This clearly
indicates that this specific subject contributes to enhancing students’ knowledge regarding
concrete environmental issues perception (Table 2).
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3.3. Effect of the Knowledge Acquired in “Environmental Engineering” on “Ecodesign”

Considering that “Environmental Engineering” is a general compulsory subject taken
prior to “Ecodesign” (optional subject taught in the fourth year), it is important to check
whether the knowledge acquired in “Environmental Engineering” subject is maintained
over time. As can be seen in Figure 3, regarding General issues, it can be said that, both in
the positive and negative statements, the opinions of the students were similar after taking
“Environmental Engineering” and before taking “Ecodesign”. However, it is necessary to
pay attention to the results obtained in the Specific issues, since there is a clear improvement
in environmental knowledge over the time elapsed between the moment when the students
had completed “Environmental Engineering” and the beginning of “Ecodesign”. This
change in environmental perception may be due to the fact that, although the knowledge
acquired in the first of the subjects had not yet been consolidated by the students, their
interest regarding environmental topics could have increased, hence, they decided to take
the specific subject. So, over the time after taking “Environmental Engineering” and prior
to taking “Ecodesign”, they were probably actively searching for more specific information
about environmental issues.
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Figure 3. Comparison of knowledge after taking “Environmental Engineering” (dark blue) and
before taking “Ecodesign” (light orange). (a) General Issues and (b) Specific Issues.

3.4. Influence of Gender and Place of Residence

It has been reported that attitudes towards the environment depend on different
factors, such as gender or place of residence [13]. Thus, the students were also asked about
their gender and whether they lived in a rural or urban environment in order to study
whether these aspects could affect their environmental perception.

As can be seen in Figure 4, there were some gender differences in students’ previous
knowledge, in both cases, General and Specific issues (Table 3). Regarding General issues,
women generally showed greater environmental awareness and best knowledge of the
topics included in the questionnaire (S1, S2, S3, S5 and S7). Regarding the Specific issues,
the differences were less noticeable, but it is true that greater knowledge in the case of
women was shown again (S9, S10, S11, S12, S13 and S16).
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Figure 4. Effect of gender on environmental knowledge before taking the subjects: men (blue) and
women (yellow), (a) General Issues and (b) Specific Issues.
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Table 3. Results obtained in the questionnaire before and after taking the subjects regarding gender.
Average values ± SD are shown.

Before

General Issues Specific Issues

“Positive statements” “Positive statements”

Men Women Men Women

S1 3.70 ± 1.17 a 4.75 ± 0.50 a S9 4.05 ± 1.10 a 4.25 ± 0.96 a

S2 2.60 ± 1.10 a 3.50 ± 1.00 a S10 3.90 ± 0.72 a 4.25 ± 0.96 a

S3 4.35 ± 0.67 a 4.50 ± 0.58 a S11 4.05 ± 1.10 a 4.25 ± 0.96 a

S4 4.70 ± 0.57 a 4.75 ± 0.50 a S12 3.80 ± 1.20 a 4.50 ± 1.10 a

“Negative statements” “Negative statements”

Men Women Men Women

S5 2.45 ± 0.76 a 1.50 ± 1.00 b S13 3.05 ± 0.89 a 2.75 ± 1.50 a

S6 1.55 ± 0.83 a 1.50 ± 0.58 a S14 2.15 ± 1.31 a 2.25 ± 0.96 a

S7 3.85 ± 0.93 a 3.50 ± 1.73 a S15 2.75 ± 1.21 a 2.75 ± 1.71 a

S8 2.40 ± 1.23 a 2.50 ± 1.29 b S16 3.65 ± 1.23 a 2.75 ± 0.96 a

After

General Issues Specific Issues

“Positive statements” “Positive statements”

Men Women Men Women

S1 4.30 ± 0.82 a 4.80 ± 0.41 a S9 4.60 ± 0.70 a 4.60 ± 0.51 a

S2 3.00 ± 0.82 a 2.93 ± 0.46 a S10 4.70 ± 0.67 a 4.13 ± 1.30 a

S3 4.20 ± 0.92 a 4.47 ± 0.64 a S11 4.70 ± 0.67 a 4.93 ± 0.26 a

S4 4.80 ± 0.42 a 4.87 ± 0.52 a S12 4.20 ± 1.13 a 4.67 ± 1.04 a

“Negative statements” “Negative statements”

Men Women Men Women

S5 2.30 ± 0.95 a 2.20 ± 0.77 a S13 2.30 ± 0.67 a 2.27 ± 1.03 a

S6 1.60 ± 0.70 a 1.40 ± 0.73 a S14 1.30 ± 0.67 a 1.13 ± 0.35 a

S7 3.10 ± 1.10 a 3.40 ± 0.99 a S15 1.60 ± 1.07 a 1.53 ± 1.41 a

S8 2.10 ± 1.10 a 2.00 ± 0.76 a S16 2.90 ± 1.56 a 2.87 ± 1.19 a

Different superscripts indicate significant differences between the data “before” and “after” taking the subjects
(p < 0.05).

Once the students had taken both subjects, the results tended to be more homogeneous
between women and men; only small differences could be observed for S1, S3, S6 and S11
and S12 (better results regarding an environmental perspective for women) and S7 and S10
(better results regarding an environmental perspective for men).

The results concerning the gender effect are in accordance with those reported by
Mohai [14] who analysed gender differences among five environmental issues: (1) resource
conservation, (2) nature preservation, (3) pollution, (4) global environmental problems
and (5) neighbourhood environmental problems. The former author found that women
expressed greater concern than men over most dimensions, although the differences were
modest. Lee at al. [15] showed that female adolescents scored significantly higher in
environmental attitude, environmental concern, perceived seriousness of environmental
problems, perceived environmental responsibility, peer influence and green purchasing
behaviour than male adolescents in Hong Kong. Additionally, Momsen [16] indicated
that it has been asserted that women have a special relationship with the environment.
More recently, Corrochano et al. [17] claimed that women have modestly stronger pro-
environmental values, beliefs and attitudes than men.

This higher concern about environmental problems of women than men is based, in
part, on the argument that from childhood, women are socialised to be family nurturers
and caregivers [17,18]. On the contrary, Eze [19], who examined students’ and teachers’
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awareness of climate change and their willingness to adopt pro-environmental behaviour
in Nigeria reported that males showed a higher level of climate change awareness and
willingness to engage in pro-environmental behaviour than females. Nevertheless, it has
also been reported that women express greater concern about climate change than men [17].

Nurhidayati et al. [20], when studying the environmental knowledge of senior high
school students, found that, in general, female students’ environmental knowledge was
better than that showed by male students, in accordance with the results found here. More
recently, Yusuf et al. [21] have also reported that women have a better environmental sensi-
tivity than men. Dhenge et al. [22] compared the gender attitude towards environmental
protection based on personal, psychological and sociocultural variables and concluded
that female respondents were more conscious about environmental protection than male
respondents. Moreover, the former authors indicated that there is an urgent need for
qualitative studies to recognise the underlying reasons for these results.

In addition, studies on gender influence from an environmental consciousness point
of view are key today, since new perspectives have to be considered. In this context,
Gough and Whitehouse [23] highlighted the need to address the climate emergency and
the biodiversity crisis in an intersectional ecological-feminist approach. Indeed, these same
authors claimed that it is time for gender to be much higher on the agenda of environmental
education researchers and of journals to achieve not only gender equality but also education
on sustainability.

It was also evaluated whether living in a rural or urban environment influenced the
students’ previous knowledge (Figure 5). In this case, no great differences were observed
in the General issues (Table 4). The results obtained in the case of students living in
urban environments were higher for the statements S1, S3, S4; meanwhile, the results
were higher in the case of students living in rural environments for the statements S2, S6
and S7. S5 and S8 showed similar results. However, in the case of General issues, the
environmental knowledge was higher in the case of students from a rural environment,
since their knowledge was the best in all cases, with the exception of S10.
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Figure 5. Effect of place of residence on environmental knowledge before taking the subjects: urban
(grey) and rural (green), (a) General Issues and (b) Specific Issues.

After taking both subjects, students living in a rural environment showed a better
environmental perception both in the General and Specific issues, although differences in
Specific issues were slightly smaller between students living in rural and urban environments.

The obtained results agree with those reported by Berenguer et al. [24] who found
that people living in the rural context presented more attitudes of environmental respon-
sibility and greater consistency in expressing behavioural intentions compatible with
the protection of the environment. In contrast, Liu and Mu [25] found that the urban
residents in China were more concerned with environment protection than the rural Chi-
nese. Cuadrado et al. [26] indicated that, regarding energy-saving behaviour, people who
lived in urban areas reported more pro-environmental behaviours than rural people. In
addition, these authors concluded that further research on the relationship between en-
vironmental values and place of residence should be carried out in order to obtain more
representative results.
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Table 4. Results obtained in the questionnaire before and after taking the subjects regarding place of
residence. Average values ± SD are shown.

Before

General Issues Specific Issues

“Positive statements” “Positive statements”

Rural Urban Rural Urban

S1 3.75 ± 1.25 a 3.90 ± 1.16 a S9 4.25 ± 0.96 a 4.05 ± 1.10 a

S2 3.25 ± 1.26 a 2.65 ± 1.09 a S10 3.50 ± 0.58 a 4.05 ± 0.76 a

S3 4.00 ± 0.82 a 4.45 ± 0.60 a S11 4.00 ± 1.15 a 3.15 ± 1.23 a

S4 4.25 ± 0.50 a 4.80 ± 0.52 a S12 5.00 ± 0.00 a 3.70 ± 1.17 b

“Negative statements” “Negative statements”

Rural Urban Rural Urban

S5 2.25 ± 0.96 a 2.30 ± 0.86 a S13 2.25 ± 0.96 a 3.15 ± 0.93 a

S6 1.25 ± 0.50 a 1.60 ± 0.82 a S14 1.25 ± 0.50 a 2.35 ± 1.27 a

S7 3.00 ± 1.15 a 3.95 ± 1.00 a S15 2.50 ± 1.73 a 2.80 ± 1.20 a

S8 2.50 ± 1.29 a 2.40 ± 1.23 b S16 3.00 ± 1.83 a 3.60 ± 1.10 a

After

General Issues Specific Issues

“Positive statements” “Positive statements”

Rural Urban Rural Urban

S1 4.62 ± 0.52 a 4.59 ± 0.71 a S9 4.75 ± 0.46 a 4.53 ± 0.62 a

S2 3.13 ± 0.83 a 2.88 ± 0.49 a S10 4.25 ± 1.39 a 4.41 ± 1.00 a

S3 4.88 ± 0.35 a 4.82 ± 0.53 a S11 4.88 ± 0.35 a 4.82 ± 0.53 a

S4 4.80 ± 0.42 a 4.87 ± 0.52 a S12 4.75 ± 0.71 a 4.35 ± 1.22 a

“Negative statements” “Negative statements”

Rural Urban Rural Urban

S5 2.13 ± 0.83 a 2.29 ± 0.85 a S13 2.38 ± 1.19 a 2.24 ± 0.75 a

S6 1.25 ± 0.46 a 1.59 ± 0.71 a S14 1.13 ± 0.35 a 1.24 ± 0.56 a

S7 2.88 ± 0.64 a 3.47 ± 1.12 a S15 1.38 ± 1.06 a 1.65 ± 1.37 a

S8 1.75 ± 1.04 a 2.18 ± 0.81 a S16 2.88 ± 1.13 a 2.88 ± 1.45 a

Different superscripts indicate significant differences between the data “before” and “after” taking the subjects
(p < 0.05).

4. Discussion

In this work, the environmental knowledge of students prior to taking any environ-
mental subject was evaluated. Students initially showed a good knowledge of General
issues but a lower knowledge of Specific issues.

After taking both subjects (“Environmental Engineering” and “Ecodesign”), an im-
provement in environmental perception was observed in the general terms, showing a
greater notion about Specific issues after taking the “Ecodesign” subject.

It should be noted that there was also an increase in the students’ environmental
perception over the time elapsed between completing the “Environmental Engineering”
subject and starting “Ecodesign”, which may be due either to a “slow” assimilation of the
knowledge acquired and/or to an increase in students’ interest in environmental topics
after having studied the first of the subjects. Kopnina and Cocis [27], who evaluated the
environmental attitudes of higher education students, have also reported this phenomenon.
The former authors indicated that the “sinking” was not likely to occur immediately after
the course, as it involves deeper alteration in the cognitive and affective attitudes, which
further evolve through continuous learning.

Regarding gender, in general, women showed a better perception of environmental
issues before taking the subjects, whereas after taking “Ecodesign”, the results between
women and men were more homogeneous. With respect to place of residence, students
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living in rural areas showed a better knowledge about environmental problems, although
differences with those results obtained from students living in urban areas decreased after
taking the subjects. Due to the contradictions found in the literature regarding the gender
and place of residence effects on different environmental concerns, it has to be pointed out
that further research on these topics should be carried out in the future.

Education is the most effective method to prevent or at least minimise many environ-
mental problems before they appear, and teachers have an important responsibility to raise
the environmental awareness of students [28]. To sum up, undergraduate students showed
to be an interesting instrument to measure the effect of environmental teaching activity on
future professionals of the Engineering field. Despite the fact that this study entails some
limitations, mainly due to the sample size, the results presented here are still of interest. In
fact, it seems clear that environmental subjects improved the perception of environmental
issues of university students, which underscores the importance of enhancing environmen-
tal education to address global change. This work emphasises the need for further research
on this matter to strengthen the findings and widen the knowledge regarding this topic.
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