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ABSTRACT

The purpose of this research is to study the environmental concerns of secondary school textbooks and to
present a strategy for utilizing the capacity of knowledge-based companies active in the field of environment
within the framework of ‘Looking to the Future’ in chemistry textbooks. Accordingly, first, the content of
secondary school specialized textbooks was examined and analyzed in terms of paying attention to three
general components and 20 minor environmental components. In the next stage, by identifying knowledge-
based companies active in the field of environment, the extent of overlap of the activities of such companies
with the analyzed content of the textbooks was examined. The results show that the environmental
components that are mentioned in basic science textbooks, especially in chemistry textbooks, overlap with
the priorities of the company-based companies in terms of importance coefficient rank, but they are not
necessarily ranked the same. Based on the results obtained, textbooks can provide a framework called
‘Looking to the Future’ not only to introduce examples of the activities of knowledge-based companies active
in the field of environment according to the analysis conducted in this project, but also its presence in
textbooks will be an objective and motivating example. On the other hand, the results indicate that balanced
attention has not been allotted to environmental components in textbooks.
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Extended Abstract

Introduction

Given the environmental problems and issues that are currently plaguing society, and the fundamental approach

to eliminating the harmful effects of the problem of progress, it is necessary to reform and change destructive

environmental norms. One way to achieve this, is to develop active learning methods, use practical examples,

adopt knowledge-based practices with the aim of increasing awareness and reducing existing environmental

problems in schools. The positive and growing effects of this approach include:

e Social discussion and reducing the adverse effects of environmental pollution and its irreparable
consequences

e Introducing and increasing students’ awareness of institutions and companies that operate with a knowledge-
based perspective

e Creating national honor among students as the future builders of the country.

In this research, , in the first stage, an attempt has been made to study the importance of various environmental
areas presented in the basic science textbooks of the second secondary school using the Shannon entropy method,
and then, in the second stage, by identifying knowledge-based companies active in the environmental field and
studying their activities without mentioning the companies’ name, a proposal is made to present those activities
in the form of a ‘Look to the Future’ to design content appropriate to the environmental activity area of those
companies, taking into account the overlap with the content of the textbook in the desired grade. It is hoped that
the ‘Look to the Future’ format will be introduced in future editions of textbooks and lead to creating hope in
students.

Methodology

The present study is an applied study in terms of its purpose and has a unique quantitative-qualitative perspective
in terms of the collection and type of studies conducted on the data; in the quantitative stage, all the data collected
from the content analysis of textbooks were summarized using the Shannon entropy method, and finally in the
qualitative stage, the types of these knowledge-based companies components were adapted to the goals and
products based on what entropy the titles have,this stage goes on based on descriptive-library method.

Shannon entropy is used as a measure of our uncertainty about the characteristics of a system, which not only
includes the probabilistic nature of the parameters of the random model, but also takes into account the
interferences that disrupt the measurement results of these parameters. This approach allows for the determination
of the best parameter estimates that reflect the maximum uncertainty based on the entropy unit and reflects the
inherent variability in the measurements.

The statistical population of this study includes the main three-year secondary school textbooks in the field of
experimental sciences, including chemistry, physics, biology, mathematics, and environmental science. The
selection of these educational books and their titles was based on two main reasons:

e  The orientation of the groups of authors and policymakers of these types of books is towards the ‘application’
of the concepts presented in them, this goal is very much in line with the creation of citizens who are not only
aware of environmental processes but also concerned about it.

e The probability of finding environmental examples in these books (in the field of experimental sciences) is
assumed to be much higher compared to books related to the humanities and art such History and Philosophy.

It is worth mentioning that the sections such as text, images, activities, exercises, and questions were
considered as the context unit and topics related to environmental issues as the registration unit. In order to analyze
the content of the data that was collected, first, the components related to environmental issues were extracted
from reliable sources and organized in the form of a checklist. The data were, then, coded and categorized based
on these components

Results and Discussion

First, all the components affecting environmental impacts were collected based on the objectives of Iranian
textbooks and coded in Table 1. These components include 3 main components and 20 sub-components, which
will be examined quantitatively and qualitatively in detail throughout the paper.
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Frequency distribution

Table 1- Analysis of interviews with participating teachers and analysis of codes.

Main components Coding Sub-components

1.1 Soil environmental pollutants
1.2 Water environmental pollutants
1.3 Air environmental pollutants

Environmental pollutants 1.4 Noise e.nvironmental pollutants
1.5 Protection of natural resources
1.6 Valuation of recycling
1.7 The role of humans in the reproduction and control of pollutants
1.8 Impact on health
2.1 Recycling technology
2.2 Waste disposal methods
2.3 Raw materials derived
24 Iterative recycling processes

Recycling 2.5 Waste production sites
2.6 Creative product from waste recycling
2.7 Personal duty of the recycling process
2.8 Public duty in the recycling process
2.9 The duty of the law and the government in Recycling Process
3.1 Macroeconomic Policy in Disposal of Pollutants
. . 3.2 Impact of Pollutants on the Macroeconomic Market
Economic Studies — ;
33 Impact of Pollutants on the Exploitation of the Country's
Resources

These components were examined in the three-year high school textbooks based on the method discussed in
the previous section, and the frequency distribution of each can be seen in Figure 1.
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Fig. 1- Comparison of the frequency distribution of environmental components in the second secondary school

Now, by placing the frequencies in Figure 1 into Shannon’s entropy relations, the values of the information
Entropy and the Weight coefficient of the environmental components of the books mentioned can be seen in
Figure 2:
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Fig. 2- Comparison of information Entropy and the Weight coefficients of environmental sub-components in
specialized books for the second secondary school level
Conclusions

Based on the Weight coefficient Shows in Figure 2, the results of the content analysis of the second secondary
school basic science textbooks showed the most important components in this order:
e Air environmental pollutants

Recycling technology

Soil environmental pollutants

Waste disposal methods

Noise environmental pollutants and their role in the regeneration of pollutant control
According to the mentioned materials in the textbooks, despite their high importance coefficient, the impact
of pollutants on the market macroeconomics, the creative product of waste recycling, and the role of the law and
the government in the recycling process sub-components have been assigned a low information load and need to
be prioritized in policymaking and conceptualization. In other words, increasing the role of the government in
protecting the environment increases the level of so called ‘responsibility’ and ‘demand’ of students. For example,
increasing the course content related to the impact of pollutants on the market macroeconomics causes students’
attitudes to change from individual to social and the direct relationship of environmental concepts with the family
economy in macro dimensions.

On the other hand, the results show that there is an acceptable overlap between the priorities of knowledge-
based companies in the field of environment studies and the importance coefficient of environmental sub-
components in textbooks. On the other hand, the results show that there is an acceptable overlap between the
priorities of knowledge-based companies in the field of environment and the importance coefficient of
environmental components in textbooks. This overlap has led us to suggest that the use of real and industrial
examples can further shift the attitude away from passive education.

Finally, by gathering about 20 knowledge-based companies active in environmental research and
development, a new idea was examined to be added to textbooks under the title of ‘Looking to the Future’,
including the following companies that are worth mentioning in this title:

Construction of smart perimeter protection systems and electric fences by an Iranian knowledge-based
company to preserve wildlife and natural resources,

Construction of a dust monitoring device by a knowledge-based company,

Construction of a polyethylene wastewater treatment device by a knowledge-based company.
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