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Abstract: Climate change has become one of the major themes in the academic world, as it constitutes
a socio-environmental challenge faced by society in the twenty-first century. The objectives of this
study, based on the opinions of geography teachers (secondary education and baccalaureate, Spain),
were to analyze the frequency of use of school textbooks in geography classes, to examine how climate
change is addressed in these resources, to study how teachers impart these contents, and to review the
importance of teaching global warming according to the opinions of the teachers. Based on a sample
of 96 teachers surveyed between 2019 and 2022, the results show a disparity of opinions regarding
textbook use, a not-altogether-adequate treatment of this phenomenon with these resources (the sum
of the responses with values of 1 and 2 amounted to 44.8%), and a predominance of an explanation of
climate change by teachers through everyday cases in the students” environment (35.4%) and talks
and workshops given in class by experts (27.1%). Knowing the use made by teachers of the traditional
check for textbook in the era of the ICTs, their perception of the adequacy of the contents on climate change
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Today, climate change has become one of the main themes in the academic world, as
this phenomenon constitutes one of the most important socio-environmental changes faced
by society in the twenty-first century [1-3]. One of the effects, for example, mentioned
in the reports on climate change is the increase in extreme atmospheric risks (floods,
droughts, heatwaves, etc.). Furthermore, these reports predict that these phenomena will
be exacerbated in the short term, both in intensity and in frequency [4]. Therefore, and as
insisted on by different authors [5-14], the teaching of this phenomenon at all school levels
should be prioritized in order to achieve and increase the resilience of society to adapt to
climate change.

The teaching of climate change is highly complex due to the amalgam of factors that are

involved [5,7]. As explained by Martinez-Fernandez and Olcina [15], it is highly important

that students know how to interpret and recognize the different factors (natural and human)
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organizations consider that these new applications, resources, and tools could become
effective systems for generating educational content [19,20]. Together with ICT, a phe-
nomenon of modification of the teaching-learning models and methodologies has been
created whose purpose is the achievement of the so-called key competencies to configure a
higher-education system adapted to the new requirements of the society of information
technology (SIC) [21]. Therefore, these skills would become necessary tools that allow
access to knowledge and training throughout life, contributing to the achievement of results
of high personal and social value in different contexts and allowing the achievement of
complex goals [22]. After the emergence of new digital media and online teaching and/or
blended learning as a result of COVID-19, it would be expected that the use of school
textbooks had reduced. However, as found by Morote and Colomer [23], they continue to
be the main resource. Even activities that involve some type of technological use (internet,
etc.) replicate the procedure and methodology as the traditional textbooks.

As indicated by Bel et al. [16], Saiz [24] and Valls [25], school textbooks continue to
be “uncritical” resources. Therefore, different authors [24,25] have analyzed the interest in
textbooks in research in didactics in the social sciences, as they are privileged documentary
sources that enable, although with limitations [17], an analysis to be made of what is taught
in the classroom.

In Spain, according to the regulatory framework in force (LOMLOE), the teaching of
climate change should be conducted from an early age in order to highlight the importance
of this phenomenon [26]. This has been incorporated into the education curricula: (1) of
primary education (6-12 years), in accordance with Royal Decree 157/2022 of 1 March (in
the subject of the natural, social and cultural environment); (2) of secondary education
(12-16 years) in the subjects of geography and history (Royal Decree 217 /2022 of 29 March);
and (3) of baccalaureate (1618 years) in the subject of geography (Royal Decree 243 /2022
of 5 April).

This prominence in the educational field has been further reinforced with the so-called
Sustainable Development Goals (SDGs) proposed by the United Nations [27], which include
a specific reference to this process (Objective 13—Climate Action). Additionally, Articles
11 and 12 of the Paris Agreement [28] manifest the importance of education to modify
habits over the long term and to promote a better understanding and training with respect
to addressing climate change and its associated effects. These articles are based on the
United Nations Framework Convention on Climate Change (1992; Article 6—"Education,
training and public awareness”). For the Spanish case, and only since May 2021, when Law
7/2021 of 20 May on climate change and energy transition was passed, for the first time, a
section was dedicated to education in global warming (Title VIII: “Education, research and
innovation in the fight against climate change and energy transition”) [29].

In the educational field, the topic of climate change faces several challenges in terms of
its correct teaching at school: (1) the complexity of teaching content that is complicated even
for the scientific community due to the amalgam of factors that intervene [6,7]; (2) the need
to teach this subject with scientific rigor [5,30-34]; (3) the lack of training of the teachers
in this topic [35]; and (4) the stereotypes and inaccurate information disseminated in the
media that influence how this phenomenon is considered and perceived by both students
and teachers [9,34,36,37].

The objectives of this research, based on the opinions of active geography teachers
(secondary education and baccalaureate, Spain), were: (1) to analyze the frequency of use
of school textbooks in geography classes; (2) to examine how climate change is addressed
in these resources; (3) to study how teachers impart these contents; and (4) to review the
importance of teaching global warming according to the opinions of the teachers. In other
words, on the one hand, we verify the use of and opinions on how this phenomenon is
treated in the textbooks, and on the other hand, we review how these contents are currently
taught by teachers. Furthermore, we analyze whether there are differences based on the
discipline in which the teachers who teach the geography classes are trained (geography,
history, and art history).
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The starting hypotheses are as follows: (1) in relation to the use of the textbook, most
of the teachers would respond with values of 4 and 5 (Likert scale: “heavily used”); (2) in
relation to how climate change is treated in these resources, the teachers would respond
with values of 1 and 2 (“poor information”); (3) with respect to how the teachers teach
these contents and the activities carried out, these would be characterized by activities
based on talks and workshops given by professionals and activities on the analysis of
the causes and consequences of climate change related to the environment of the student
(the former, therefore, would be related to a low level of competence and training of the
teachers, as they would turn to experts in the subject); and (4) in relation to the importance
of teaching these contents, most of the responses would be positive. With respect to the
discipline in which teachers are trained, the main differences would be found in the use of
the textbook, with geography graduates making less use of these resources, and in relation
to the teaching style, the geographers would teach climate change considering the daily life
and environment of the students.

2. Methodology
2.1. Research Design

This research used a quantitative methodology [38,39] and a mixed-type questionnaire
as an instrument [40—43]. It was a mixed explanatory and correlational study (not experi-
mental) [44,45]. The information obtained from the participants was collected at specific
moments between the years 2019 and 2022.

2.2. Context and Participants

The participants in this research were active teachers of secondary education and
baccalaureate teaching geography (Spain). Specifically, they were teachers who had partici-
pated in different editions of a teacher training course organized by the Centre for Training,
Innovation and Resources for teachers of the Region of Valencia (CEFIRE) during the years
2019, 2020, 2021 and 2022. This course, titled “Teaching resources and proposals in response
to the new global challenges,” has the objective of teaching and raising awareness about
the different resources for teaching school geography.

The selection of participants was carried out through non-probabilistic sampling
(available or convenience sampling). The total number of teachers enrolled in these years
was 96. With respect to age, the average age was 41.9 years. In terms of gender, more than
half were women 56.3% (n = 54). It should be noted that in Spain, one feature of geography
teaching is that the teachers can either be geography graduates or have a different degree,
principally history or art history. In terms of the discipline in which they were trained, the
sample of participants was distributed as follows: (1) geography 36.5% (n = 35); (2) history
30.2% (n = 29); (3) art history 8.3% (n = 8); and (4) others 25.0% (n = 24—humanities, geology,
tourism, sociology, etc.).

2.3. Research Instrument

For this study, a validated questionnaire that has been used in previous studies was
used [46]. The questionnaire has a total of 29 items and is structured into five sections:
(1) socio-educational characteristics; (2) training on climate change; (3) the importance of
the media; (4) teachers’ perception of climate change; and (5) future proposals. For this
research, and considering the proposed objectives, the items of Block 4 related to school
textbooks, and the teaching of climate change was analyzed: item 23 (specific objective 1),
item 24 (specific objective 2), items 25 and 26 (specific objective 3) and item 26 (specific
objective 4) (see Table 1).

To corroborate the internal consistency and reliability of the questionnaire, Cronbach’s
alpha test was used, with a result of = 0.818 showing an acceptable internal consistency
and the appropriateness of the instrument for the proposed study [47].
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Table 1. Items of the questionnaire analyzed.
Block 4. The Perception that the Teachers Have of Climate Change
Item (n.) Type of Response
- Item 23. With regard to the geography textbook, how - Item 23. Answer Likert Scale (1-5).

much do you use it? (Give a value from 1 to 5, where 1 is

the lowest use and 5 the heaviest use).

- Item 24. Do you consider that these textbooks contain - Item 24. Answer Likert Scale (1-5).
adequate information and activities on climate change?

(Give a value from 1 to 5, where 1 is the most negative

opinion and 5 the most positive).

- Item 25. How do you currently teach the topic of - Item 25. Open answer.

climate change?

- Item 26. Do you think it is worth teaching climate change - Item 26. Answer Likert Scale (1-5).
in primary education, secondary education and

baccalaureate classrooms? Answer from 1 to 5, where 1 is

“completely disagree” and 5 “completely agree.”

Source: own elaboration.

2.4. Procedure

The questionnaire was administered in the first session of the course (February 2019,
2020, 2021, 2022), with 20 min allowed for completion. It should be noted that all procedures
were carried out preserving the anonymity of the participants, with the elaboration of a
list of the teachers by numbers and guaranteeing in writing the confidential treatment of
the information.

2.5. Data Analysis

The program SPSS v.28 was used to analyze the data and an inferential statistical analy-
sis was conducted and interpreted (nonparametric tests) of frequencies and percentages. To
conduct the nonparametric testing, the Kruskal-Wallis H test was used when the nominal
variables (disciplinary training and item 25) had to be related to ordinal variables (items
23,24 and 26) of more than two independent samples. The chi-squared (x?) test was used
when it was necessary to correlate nominal variables (disciplinary training and item 25).
To study the relationship between ordinal variables (items 23 and 24), the Spearman rho
test was used, following the procedure of other research [44]. It should be noted that the
responses to item 25 (open responses) were grouped.

3. Results
3.1. Use of the School Textbook in Geography Classes

The first question analyzed was item 23 (“With regard to the geography textbook, how
much do you use it?”). The results showed a disparity of opinions. Those who did not use
it (25.0%; n = 24) and those who used it a lot (value of 4 (28.1%; n = 27) and value of 5 (7.3%;
n =7)) comprised 35.4% if the two values are added together (Table 2). When analyzing
these results in accordance with the disciplinary training of the teachers, differences may be
observed. The teachers who made the heaviest use of the geography textbook were trained
in art history (62.5% responded with a value of 4), followed by history (13.8% responded
with a value of 5). The category of “others” corresponded to those who used these resources
in geography classes the least: 58.3% responded with a value of 1 (Table 2).

The Kruskal-Wallis H test was used to verify whether there were statistically signifi-
cant differences between the discipline in which teachers were trained (history, geography,
art history, others) and the use of the geography textbook. This test indicated that there
were (Kruskal-Wallis H = 13.968; p = 0.003). The group of teachers trained in the discipline
of art history showed the most significant results (Table 3).
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Table 2. Responses on the use of the geography textbook (item 23) according to the discipline in
which the teachers were trained.

Discipline in Which Teachers Were Trained 1 2 3 4 5 Total
Ceosranh n 5 1 18 9 2 35
graphy % 14.3% 2.9% 51.4% 25.7% 5.7% 100.0%
Histor n 5 3 7 10 4 29
y % 17.2% 10.3% 24.1% 34.5% 13.8% 100.0%
. n 0 0 3 5 0 8
Art history % 0.0% 0.0% 37.5% 62.5% 0.0% 100.0%
oth n 14 0 6 3 1 24
thers % 58.3% 0.0% 25.0% 12.5% 4.2% 100.0%
Total n 24 4 34 27 7 96
ota % 25.0% 4.2% 35.4% 28.1% 7.3% 100.0%

Sources: questionnaire results. Own elaboration.

Table 3. Ranges (item 23).

Discipline in Which Teachers Were Trained n Average Range
Geography 29 54.91
History 35 50.80
Art history 8 64.56
Others 24 32.04
Total 96

Sources: questionnaire results. Own elaboration.

3.2. Treatment of Climate Change in School Geography Textbooks

Second, the adequacy of how the school textbooks address climate change (item
24) was analyzed. The results showed that, according to the opinions of the teachers,
the way in which this phenomenon is addressed in these resources is not completely
adequate. Responses with values of 1 and 2 together accounted for 44.8% (n = 43), and
38.6% responded with a value of 3 (n = 37). A finding that endorses the fact that these
resources do not adequately explain this phenomenon is that none of the teachers responded
with a value of 5 (Figure 1).

When analyzing these data in accordance with the discipline in which teachers were
trained, for example, for the “others” group, the responses with a value of 1 are noteworthy
(54.2%), which in turn coincided with those that used textbooks the least. In other words, a
priori they use it very little because they consider that this phenomenon is not adequately
explained. However, for the rest of the teachers, this is not the case. They do not value it
highly, but continue to use it, which reveals a certain contradiction.

The Kruskal-Wallis H test was used to verify whether there were statistically signifi-
cant differences between the discipline in which teachers were trained and the adequacy of
the explanation of climate change in the textbooks. The test indicated that there was no
significance, but only just (Kruskal-Wallis H = 7.711; p = 0.052). Table 4 indicates that the
group of teachers trained in the discipline of art history showed the most significant results.

Table 4. Ranges (item 24).

Discipline in Which Teachers Were Trained n Average Range
Geography 35 53.83
History 29 49.52
Art history 8 58.50
Others 24 36.17
Total 96

Sources: questionnaire results. Own elaboration.
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Figure 1. How adequately climate change is addressed in the geography textbook (item 24), according
to the discipline in which the teachers were trained. Sources: questionnaire results. Own elaboration.
Note: (1) Likert scale responses (1-5), where 1 is the most negative opinion and 5 the most positive;
(2) it is worth highlighting that no teachers responded with a value of 5.

As previously mentioned, except for the “others” group, the rest show a certain
contradiction between the use of the textbook and the adequacy of the contents on climate
change. In order to test this relationship (item 23 and item 24), the Spearman rho test was
conducted. It could be expected that an unfavorable opinion of the adequacy of these
contents in the textbooks would translate into less use of these resources. However, the
Spearman rho test result was p = 0.001 (see Table 5). Therefore, this test confirms that even
though the responses of the teachers indicate that this resource does not address climate
change adequately, most of them still use it.

Table 5. Correlations between items 23 and 24.

Correlation Coefficient 1.000 0.641 **
Item 23 Sig. (bilateral) . 0.001
Spearman’s rho N 96 96
Correlation coefficient 0.641 ** 1.000
Ttem 24 Sig. (bilateral) 0.001 .
N 96 96

Sources: questionnaire results. Own elaboration. Note: ** The correlation is significant at the 0.01 level (bilateral).

3.3. Teaching of Climate Change by Schoolteachers

Third, an analysis was conducted of how climate change is being taught in school
geography according to the responses of the teachers (item 25). The results revealed that
two types of activities were prominent: (1) an explanation through the use of everyday
cases in the environment of the student (35.4%; n = 34); and (2) talks and workshops carried
out in class by experts (27.1%; n = 26) (Figure 2). The use of this latter resource indicates
that teachers do not feel prepared enough. Some comments from the teachers regarding
everyday activities were “reading of news stories related to the causes and consequences”
(teacher 11—others), “participating in campaigns on climate change in the environment of
the student” (teacher 17—geography), “studying the local climate and comparing it with
previous periods and students draw their own conclusions at the end of the course” (teacher
18—geography), or “field trips to see the effects of climate change in the village of the
student” (teacher 47—others). With respect to the responses on talks and workshops, some
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of the teachers’ responses were “workshops given by professionals” (teacher 3—others) or
“attending conferences, talks and meetings on climate change” (teacher 27—history).

45% -

40% -

35% -

30% -
B Geography

25% 1 H History

20% - m History of Art

15% - M Others

10% -

5% -

Figure 2. Responses regarding how teachers teach climate change (item 25) in accordance with
the discipline in which they are trained. Sources: questionnaire results. Own elaboration. Note:
codification of the responses: Talks and workshops given by experts (1); Practical exercises (2);
Transversality (3); Everyday cases (4); Rigorous information (5); Do not know/No answer (6).

As Figure 2 shows, for activities that emphasize rigorous information, t the geog-
raphers accounted for 2.9%, while for the historians, the responses related to everyday
cases were prominent (44.8%). In order to determine whether there was a statistically
significant association with respect to the above, the chi-squared test was carried out, which
showed that the association between these two variables was not significant (Pearson’s
chi-squared = 19.108; p = 0.209). Therefore, they are not associated significantly (p > 0.05)
and the two variables are independent of one another. In other words, the discipline in
which teachers were trained does not influence how they teach climate change.

The Kruskal-Wallis H test was used to verify the relationship between item 23 (text-
book use) and item 25 (how the teachers teach). This indicated that there was no significant
connection (Kruskal-Wallis H = 10.752; p = 0.057). We also analyzed whether there were
statistically significant differences between the adequacy of the textbooks (item 24) and how
the teachers teach (item 25). For this, the Kruskal-Wallis H test was used. This indicated
that there was no significant connection (Kruskal-Wallis H = 6.922; p = 0.226).

Finally, the responses to item 26 (“Do you think it is worth teaching climate change in
primary education, secondary education and baccalaureate classrooms?”) were analyzed.
This question was posed in order to learn about the opinions of active teachers regarding
the teaching of contents that have become prominent in the new education law (LOMLOE)
and how the respective curricula approved in 2022 incorporate them. The responses
indicated that most of the participants considered that this content is interesting to teach in
classrooms (89.6%; n = 86 responded with a value of 5). The Kruskal-Wallis H test was used
to verify whether there were statistically significant differences between the disciplines in
which teachers were trained. The result showed no significant difference (Kruskal-Wallis
H =6.309; p = 0.097).

4. Discussion

Through this research based on the opinions of teachers (secondary education and
baccalaureate), the frequency of use of the school textbooks on geography, the evaluation
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of how climate change is addressed in these resources, and how geography teachers teach
and value these contents were analyzed.

With respect to the starting hypotheses, the first was “in relation to textbook use, most
of the teachers would respond with values of 4 and 5 (Likert scale).” This study has shown
that there is a variety of opinions among both those who make heavy use and little use
of them. Therefore, this first hypothesis was only partly fulfilled. Moreover, it should be
noted that there were statistically significant differences depending on the discipline in
which teachers were trained, with teachers with an art history background making the most
use of the geography manual. This could indicate that these teachers have a lower level of
teacher training for geography classes as they did not receive their previous disciplinary
training in geography.

These results show, once again, the low level of training in explaining climate change,
as shown by other authors [37]. Different studies on social sciences [16,48] have shown
how the school textbook continues to be the main or only resource used by teachers. As
argued by Morote and Colomer [23], even the COVID-19 pandemic and new digital media
have not led to a less use or replacement of the textbook. These authors explain that in
geography textbooks, the ICT activities “are not contributing anything new to the field of
education” (p. 129) and “they are simply characterized by including exercises and contents
on digital platforms, but the teaching methods or approaches to problem solving are the
same as in the conventional textbook. The question also arises as to whether these activities
will change in the future of even how teachers are using them” (p. 129).

The second hypothesis was “in relation to the treatment of climate change in these
resources, teachers would respond with values of “1” and “2” (deficient information).” This
hypothesis was fulfilled. In this study, it has been shown that most teachers consider that
this phenomenon is not correctly explained in the school geography textbooks. Furthermore,
it has also been found that there are no statistically significant differences in terms of the
discipline in which the teachers are trained. It could be expected that an unfavorable
opinion of the adequacy of these contents in the textbooks would translate into less use of
these resources. However, this study has shown that this was not fulfilled. In other words,
even though the teachers believe that this phenomenon is not treated adequately in the
textbooks, they use it as their main source of information.

The deficiencies in the treatment of climate change in the textbooks, both in primary
education [17,49] and secondary education and baccalaureate [50], corroborate the results
obtained in this research. For the case of the primary education phase, Morote and Ol-
cina [49] revealed the most common errors that appear in them: (1) carbon dioxide (CO,)
appears as the main gas of the greenhouse effect, when in fact it is water vapor and (2) they
replicate incorrect information that is commonly disseminated in digital media (TV, internet,
social media). These media on the one hand particularly focus on the catastrophic message
associated with its effects (increase in the sea level, for example), and on the other hand are
replete with references related to websites for expanding knowledge or developing activi-
ties. This has been corroborated by Wu and Otsuka [51] and Garcia-Francisco et al. [52]. Wu
and Otsuka [51] indicated that when teaching this topic, it is necessary to take into account
how the media influence the ideas and biases of the students and teachers. Reinforcing this
idea, Garcia-Francisco et al. [52] and Morote and Olcina [49] highlight the risk involved in
using the textbook if the information contained in it or that which can be accessed on the
internet is not verified. KaZys [53] also warns of the danger involved in not distinguishing
unreliable and inaccurate information or the manipulation of the news [54,55]. Finally,
(3) with respect to the images in the textbooks, some authors [17] have analyzed excessive
extremism and catastrophism, which constitutes one of the main deficiencies.

The third hypothesis—*the contents and activities used by the teachers to explain
these contents would be characterized by being activities based on talks and workshops
given by professionals and activities on the analysis of the causes and consequences of
climate change linked to the environment of the students”—was fulfilled. There were no
statistically significant differences in terms of the training of the teachers. Therefore, the



Educ. Sci. 2023, 13, 822

9of 12

hypothesis referring to the training of the teachers—"the geographers would stand out
for teaching climate change as they would take into account the everyday situation and
environment of the student”—is not confirmed.

This study has shown that there are principally two forms of teaching global warming,
which coincide with two types of teachers (independently of their disciplinary training):
(1) those who propose activities based on everyday examples of the student’s environment
(these teachers coincide with those who make less use of the textbook), and (2) those who
delegate the explanation of climate change to experts. These teachers are also those who
make heavier use of the textbook.

Once again, this reveals the poor preparation of teachers in how to address this
phenomenon in the classroom and the use of the textbook as a main resource. These
conclusions coincide with those obtained by Morote and Souto [56], who related this poor
preparation with the very little training received. This means that the textbook is used as
a main resource—experts are called upon or the topic is not addressed at all. There are
many publications that refer to the deficient training of the teachers [57] as a result of gaps
in their training [58,59] or to the fact that the teachers do not feel prepared to teach these
contents [60], given the vague knowledge acquired on this topic during their education.

In order to mitigate these deficiencies, Morote and Olcina [61] identified three types of
activity for teaching climate change in the textbooks. The first is related to the information
sources used recommending consultation of the different international summits on climate
change. The second is related to knowledge and the impacts of this process. Its objective is to
propose recommendations (collective and individual) aimed at adopting more sustainable
practices in the use of natural resources. The third, which would imply a more critical
spirit of the students, is specific actions to combat global warming undertaken by the
students. All of these proposals should on the one hand incorporate the human factor as a
barely present variable when analyzing climate change, and on the other hand promote the
analysis on a local and/or regional scale, as well as being original and taking into account
their imagination (IOL proposals). In this way, the students will feel more involved in their
learning as they form part of the area analyzed [61].

Finally, the fourth hypothesis was “in relation to the importance of teaching these
contents, most of the responses will be positive.” This hypothesis was fulfilled. The
responses given by the teachers were notably positive (no statistically significant differences
in terms of disciplinary training), which denotes that climate change is a topic of interest
and importance and should be addressed at school [5,30].

5. Conclusions

This study has shed light on an advance in the knowledge of the use of the school
geography textbook by teachers in today’s classrooms, specifically in relation to a topical
issue with a socio-territorial involvement, namely, climate change. Furthermore, there are
few studies that—based on the didactics of geography—have analyzed the perspective
that teachers have of school textbooks [17,61], which highlights the innovative nature of
this contribution.

The results obtained reveal that the use of the textbook is uneven. Also relevant
is the conclusion derived from the adequacy of how climate change is addressed in the
school textbooks: the teachers negatively rate this resource. However, a high percentage
of teachers still use it. This could be due to the deficient preparation received in their
training on this topic [46]. This constitutes a challenge for future research. In spite of
this, when analyzing how climate change is taught, hopeful opinions are found on how to
addpress this topic, for example, teaching based on everyday cases, promoting a significant
learning experience.

One limitation of this study is that the real extent of the use of the textbook by the
teachers is not exactly known. This constitutes another challenge for future research. To
do this, it will be necessary to interview teachers and attend their classes. On the other
hand, another research challenge would be to exploit other items of the questionnaire that
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would allow us to respond to the question “Are the current teachers prepared to explain
this content?”

Climate change is a topical subject and has implications for society in the twenty-first
century [5]. However, from an educational perspective, one challenge resides in how this
training and teaching is carried out among the youngest cohorts so as to explain this global
phenomenon. Improving the education and teaching of this phenomenon has become a
major factor in adaptation and resilience to climate change of current and future society.
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