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The Sustainable Development Goals of the United Nations, through the 2030 Agenda, seeks to address the various problems affecting the global population. For this, 17 goals and 162 subgoals were established, agreed by the member countries in 2015 at the COP 21 event in Paris. Therefore, the objective of this Scoping Review was to collect data produced in the world literature, which addressed themes linked to sustainability, education, curriculum, water and basic sanitation, in an integrated way, which dealt more specifically with goals 4 (Quality Education) and 6 (Water and Basic Sanitation) of the UN Sustainable Development Goals. It also aimed to find teaching networks in the most diverse countries, which used the curriculum, to bring the themes proposed by the UN into the classroom. To search for articles published in Portuguese, Spanish, and English, the period from June 2017 to June 2022 was taken into account. In addition, official guiding documents were also investigated. A total of 2,803 potential items were obtained. From this total, around 2,720 were eliminated for not meeting the guiding strings in this research, leaving 83 articles/documents. After further reading, 44 articles/documents met the inclusion and exclusion criteria. Data was found on all continents and in the most diverse countries, with different priorities. The countries that are part of the OECD have worked on these issues intending to improve their indicators. The so-called emerging countries (Brazil, Russia, China, India, South Africa, and Turkey, among others), on the other hand, treat the same data to improve educational metrics and universalize the quality of water supply and sanitation. Finally, in the countries that fall into the peripheral group, the findings were based on a rights guarantee approach, i.e., still from the perspective of implementing and consolidating public policies, such as some Latin American countries, South/Southeast Asia, and the vast majority of sub-Saharan African countries.
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1 Introduction

At the height of the Industrial Revolution at the end of the 18th century, a movement that culminated in several developments, such as the start of urbanization, migratory movements, especially the rural exodus, consolidation of economic models, focused on capitalism, the search for “development,” among others, the world looks for models that check for its needs, the focus of which is not always the social wellbeing of all. Inequalities exacerbate this non-linearity, be they economic, social, or, more recently, environmental, considering that the least favored are the most affected by the advent of climate change.

Achieving this milestone occurs in different scenarios, territories, methods, and spheres, involving actors from several backgrounds, including governments, public and private institutions, non-governmental organizations, and civil society (Cordeiro et al., 2014). Thus, when actions are set up, and well-articulated, it is possible to reach this goal.

In the following paragraphs, measures that are being implemented as state/nation public policies will be presented, consolidating the search for development in its most diverse concepts, such as the guidelines established in the Sustainable Development Goals (SDGs) of the United Nations (UN), in Goal 4, which addresses educational attainment, and Goal 6, whose purpose is to provide water and basic sanitation for everyone by 2030. These include the Master Plans for Brazil’s municipalities, the action of the Draft Bill 10.257 of 2001, better known as the Cities Statute Law; the United Nations Sustainable Development Goals (SDGs) of 2015; the curriculum guidelines of the Brazilian National Common Core Curriculum (BNCC) of 2018, among others.

It is in this context that Okamotto (2016), Resende (2019), and Freitas (2017) state that the master plan plays a decisive role since it contains direct actions to build social, economic, cultural, and environmental development, i.e., much of what was embodied in the SDGs in 2015.

According to the Pernambuco Municipalities Investment and Economic Development Fund–APAC/CPRH/FIDEM-PERNAMBUCO (2019), of the six municipalities that make up the Hydrographic Basin Médio Capibaribe–Carpina, Feira Nova, Lagoa de Itaenga, Lagoa do Carro, Limoeiro e Passira- five have an active master plan, representing 84% of the total.

As for Goals 4 (Education) and 6 (Drinking Water and Basic Sanitation) of the SDGs–focal points addressed in this paper, consider the statement by Freire (1996), who understands education as liberating, transcendent, and capable of empowering people with an awareness of themselves and others. Also consider what Leff (2019) states, when he says that we have no choice but to act immediately to save the planet since there is no plan B and even less of a planet B, thus future generations will be doomed to extinction. Regarding the statements made by Freire (1996) and Leff (2019), using education to equip people with this awareness is an urgent and necessary action, especially for young students.

To achieve this, governments must adopt human values and sustainability as their guiding principles, seeking to guarantee the right to be and to be part of a planet capable of minimally attending to humanity’s basic needs. However, for these actions to take place effectively and achieve their objectives, they require the support of a series of public policies that transcend governments and are a pact signed by society. Therefore, it is necessary to build master plans aimed at fulfilling these premises, whose main focus is a healthy environment, with basic sanitation and water for everyone, seeking to eradicate illiteracy and poverty, aware that it is at school, through a curriculum that attends to the present demands and future affairs, that this whole network connects and educates people capable of understanding that the Earth is a common good, whose responsibility is collective.

Freire (1996) stated that “education does not transform the world, education changes people and people change the world.” This requires education to be based on a curriculum that is directed to social construction and reflects a political, historical, economic, cultural, and project-based moment in society (Goodson, 1997); This statement is corroborated by Gadotti and Romão (1997, p. 16), who emphasize that the curriculum is a collective construction and an achievement for all. From this perspective, the elementary school curriculum of the state of Pernambuco, released in 2018, based on the National Common Curriculum Base–BNCC, when it was drawn up for discussion and construction, was engendered by a look at socio-economic sustainability, as Pereira (2017) and Selva (2018) note.

According to Miranda (2014), Pereira (2017), and Selva (2018), with the establishment of the National Education Plan in 2014 and, as of 2018, the National Common Curriculum Base, in alignment with a global sustainability movement, Brazil is beginning a process of reconfiguring its school curriculum in terms of sustainability.

This movement has led to the inclusion of sustainability issues in the BNCC, as the final document from the Brazilian Ministry of Education and Culture points out. In the elementary school version alone, at least twenty-eight references to socio-environmental sustainability. These are references placed in elementary school and occur mainly in Natural Sciences, but also frequently in Social Sciences and other areas (Brasil, 2018).



2 Scoping review methodology (SCR)

Researching a series of other studies in Brazil and several other countries, aimed at analyzing the master plans that guide these territories, focusing on basic sanitation and drinking water, as well as evaluating strategies for possible basic education curriculum redesigns, and bearing in mind the Sustainable Development Goals (SDGs), a Systematic Literature Review (SLR) was carried out. Following the research and methodology proposed by Kitchenham and Charters (2007) and Dermeval et al. (2020) were also considered to broaden the search scope for reliable and trustworthy data specific to this study.

Kitchenham and Charters (2007) developed a script/protocol for Systematic Literature Review (SLR) guidelines. The protocol, organized into pre-defined stages of preparation, consists of planning, conducting, and presenting the review report. Preparing the SLR based on the stages mentioned above allows the researcher to follow a differentiated, detailed, and meticulous path of literature review.

The SLR construction process aims to guarantee the methodological analytical competence of collecting different types of research and is structured around: (re)formulating research questions; selecting and evaluating a wide range of studies carried out; and finally, synthesizing, interpreting, and considering the results achieved in the research analyzed (Kitchenham and Charters, 2007).

There are currently several options for developing an SLR, the main ones being, according to Amendoeira (2018): (a) Systematic reviews of experience or significance; (b) Systematic reviews of qualitative evidence; (c) Systematic reviews of effectiveness; (d) Systematic reviews of text and opinion/policy; (e) Systematic reviews of prevalence and incidence; (f) Systematic reviews of economic evidence; (g) Systematic reviews of etiology and risk; (h) Systematic reviews of mixed methods; (i) Systematic reviews of diagnostic test accuracy; (j) Umbrella review and (l) Scoping Review (SCR).

The strategy assumed in the following research consists of a Scoping Review (SCR), which must primarily observe the drafting of research questions (QI), pre-defining the Inclusion Criteria (IC) and Exclusion Criteria (EC), as defined by Amendoeira (2018). Thus, the records databases shall be searched (GBD), with the selection of studies/articles/documents for inclusion, the qualitative-methodological evaluation of the studies/articles/documents, data extraction, etc. Finally, the most relevant studies will be analyzed and summarized.

To better explain this scoping review, it is necessary to present the research questions (QI). In this particular analysis case:

(QI1) With the lowest ratio of water availability per capita in the country, what actions should be adopted in the Master Plans of the Médio Capibaribe municipalities, in alignment with the UN’s Sustainable Development Goals, to guarantee the supply of water for this and future generations?

(QI2) Is the absence of a complete basic drainage system in the Médio Capibaribe Micro Bacia municipalities capable of compromising the water quality and sediments in the Barragem de Lagoa do Carro?

(QI3) Is it possible, through the reorganization of the school curriculum in the municipalities belonging to the Hydrographic Basin do Médio Capibaribe, following SDGs 4 and 6, to offer education aimed at building an intelligent territory with a view to sustainability?



2.1 Research strategy–inclusion and exclusion criteria

During the analysis stages, it was decided to apply inclusion (IC) and exclusion (EC) criteria to gather, prioritize, organize, direct, and guarantee data collection, to address and answer the research questions–(IQ1), (IQ2), and (IQ3). The purpose of defining criteria was to identify studies that provided direct evidence on IQs and to reduce the likelihood of bias, as mentioned in the study of Kitchenham and Charters (2007).

The criteria were widely employed throughout all data mining stages, and in each of these steps, materials were selected according to the inclusion/exclusion criteria (Supplementary Figure 1).

These criteria were essential for data mining within database management systems. This management provided concepts, studies, and research that enabled the evidence to be synthesized in detail by and through systematic analysis.

To identify and map a considerable range of evidence on the field of study, the Scoping Review set out to clarify concepts, search for literature, and identify factors and characteristics associated with the Research Questions and objectives mentioned in the first section of the methodological trail.

Inclusion and exclusion criteria were used to select the most appropriate “search strings” for this Scoping Review. The automatic search strings employed in the four managers used the Boolean logical operators (*), (AND), (OR) and (NOT).

When searching for aspects associated with each other, The (*) operator was utilized to access files containing a broad range of information. The (AND) operator was chosen to identify articles that addressed two subjects with different keywords, but which were interrelated.



2.2 Study screening

The next step involved selecting materials based on the themes of sustainability, SDGs, development policies, and plans, by successively reading the titles, abstracts, and keywords of the documents retrieved.

Thus, the studies/articles/documents previously collected were assessed. Main aspects like scientific communication quality, the research relevance and character, objectives, impressions and innovative perceptions, general characteristics, and results were regarded.

The selection process also relied on the Joanna Briggs Institute (2017) manual, through two independent reviewers, based on the inclusion and exclusion criteria, in the case of a disagreement between the reviewers, a third reviewer defined whether or not the documents should be included for analysis. The entire process was carried out on the Rayyan Platform (2016).

This search was undertaken in English, Portuguese, and Spanish, between 2017 and 2022. The bibliographic bases used to obtain the (ScR), types of sources and searches achieved through the managers have been grouped in a more synthesized format in Supplementary Figure 1.

Next, the titles and abstracts of the studies/articles/documents were read, to read the previous results of the surveys.

The objective consisted of checking whether the subjects covered were relevant and capable of assisting in obtaining answers to the research questions (QI).



2.3 Study evaluation and selection process

The survey with the search strings found 2,803 publications/studies/articles/documents, distributed and presented in Supplementary Figure 1. After successive readings, it became clear that not every material aligned with the research question, then a secondary screening took place, to check for studies/articles/documents, that could have been relevant to the research proposal.

With the criteria applied, 2,803 potential data materials were gathered. From this total, around 2,720 (two thousand seven hundred and twenty) were excluded for not matching the guiding strings, leaving a total of 83 (eighty-three) studies/articles/documents. A more careful and detailed analysis process was undertaken on the selected studies/articles/documents, based on exhaustive reading and re-reading of the full texts. This procedure aimed to ensure that all the material collected met the criteria previously adopted in the research protocol. Immediately after reading, it was found that 39 papers (studies/articles/documents) did not partially or meet the Inclusion Criteria (IC): 17 (seventeen) papers, and 22 (twenty-two) papers did not meet the Exclusion Criteria (EC).

After the sub-stage of choosing the articles, carried out at three different times with the application of inclusion (IC) and exclusion (EC) criteria, this resulted in a list of 44 (forty-four) database sources (Supplementary Figure 1):



2.4 Document selection results

Skimming was used to read the collected materials, a method mentioned in Höfling’s (2012) research. The strategy seeks to identify as much information as possible when making initial contact with a material, to find the central theme and set of ideas. Therefore, the researcher can decide if the text is suitable for answering their established paradigms, and whether or not it should be explored in greater depth with a more condensed reading (Höfling, 2012).

The process grouped significant words and subjects in the previously selected material. These are considered exploratory data analysis strategies and involve qualitative and quantitative research. The exploratory nature gave it the characteristics of secondary research (Marconi and Lakatos, 2012). The information was collected through a floating reading (Bardin, 1977) of the studies/articles/documents to group more tangible information and collect reliable data.

Permission must be obtained for use of copyrighted material from other sources (including the web). Please note that it is compulsory to follow figure instructions.



3 Results and discussion

As previously mentioned, this work looked for studies/articles/documents set within a six-year interval, in this case between June 2017 and June 2022. Studies/articles/documents were found on practically every continent, except for Oceania, and with a greater incidence on the American continent.

In 2017, only two studies/articles/documents were considered applicable to the criteria proposed to answer the questions and form the list of studies/articles/documents that should be included for analysis. In 2018, four materials met the requirements proposed for selection. For 2019, after applying the inclusion and exclusion filters, seven studies/articles/documents remained to be compiled. When the scope referred to 2020, seven studies/articles/documents were also included after a careful analysis filter. As far as 2021 is concerned, the number of articles/documents considered approved after analysis already totaled eighteen units. Six units were approved after evaluation for the last year, June 2022. Overall, forty-four studies/articles/documents made up the analysis base.

In Karon’s article, published in Indonesia in 2017, only the SDG theme was not explained in the paper, while the other points analyzed were covered, i.e., the master plan, education, basic sanitation, and water. Thus, 80% of the subjects screened were found in that article. In Borja’s work, also from 2017 and carried out in Brazil, the SDGs, and Education were not part of the author’s approach, while the master plan, basic sanitation, and water topics were covered. In this case, even if only partially, both articles have answered what is being sought in the guiding questions of this research (Table 1).


TABLE 1 Overview of the materials selected in 2017 through (SCR).
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In 2018 (Table 2), among the four studies/articles/documents selected for this work, Ramos from Brazil and Requejo Castro from Spain referred to the SDGs. Cairncross from England and Ngwenya from Botswana did not address the issue. Regarding the master plan and basic sanitation, 100% of the authors brought up the subject as research. In education, only Cairncross did not address the issue. As for water, two authors dealt with the subject (Ngwenya and Requejo Castro), representing 50% of the total, while the other two did not discuss it (Cairncross and Ramos).


TABLE 2 Overview of the materials selected in 2018 through (SCR).
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In 2019, seven studies/articles/documents were selected for analysis, from four countries, the majority from Latin America, and a few European samples. All authors discussed master plans, sanitation, and water (Silva Pereira, Cardenas, Mendoza, Matus, Sarmento, De Oliveira, and Feijoo). Only one author, De Oliveira, did not discuss the SDGs, thus, this theme reached a representation of 85%. Regarding education, of the seven studies/articles/documents, only those by Mendoza and Matus did not correlate with the topic, thus, this area was mentioned by 72% of the authors (Table 3).


TABLE 3 Overview of the materials selected in 2019 through (SCR).

[image: Table 3]

In 2020, seven studies/articles/documents that met the criteria were also selected, as shown in Table 4. Studies from three continents were analyzed–Africa, America, and Europe. Excluding Heron’s paper from Ghana, all works mentioned the SDGs, thus reaching a total of 84% incidence for this theme. Only Marques from Portugal did not discuss the master plans, which in similarity with the previous subject, reached 84% among the other authors. As for education, Borstel from Brazil and Heron from Ghana did not include it in their work, thus a percentage of 68% addressed this topic. The same proportion applies to basic sanitation. On the other hand, 84% of the authors covered the water issue, except Marques, from Portugal.


TABLE 4 Overview of the materials selected in 2020 through (SCR).

[image: Table 4]

Eighteen studies/articles/documents were selected in 2021. Publications were found in Africa, America, Asia and Europe. Thirteen papers brought up the SDGs as a topic, representing 72% of the total (Supplementary Table 1). The issues of education, water, and basic sanitation were addressed by twelve materials, representing 67% of the studies/articles/documents. Six papers did not address the subject, representing 33% of the total. However, when it comes to master plans, all authors mentioned this topic. Notably, in the two Portuguese publications and one from the United States of America, water and sanitation were not addressed, while in Kenya and Pakistan, the authors most explored these subjects. The remaining studies showed a prevalence of more than 70% of “yes” answers to all of the points raised, in developing and/or peripheral countries, the most common issues were water and sanitation, due to the lack of services and/or products.

Lastly, 2022 was the final year of analysis, specifically the first semester. Six studies/articles/documents were approved, with publications in America and Asia, involving the United States of America, Mexico, Colombia, Brazil, and Nepal (Supplementary Table 2). In two of them, all the questions were answered in the affirmative, i.e., 100% affirmative, which were the subjects of the master plan and basic sanitation. As for the SDG axis, only Bhattarai, from the United States of America, did not consider the subject; Thus, 84% of the studies dealt with the subject. Education, on the other hand, was approached in only two of the six materials analyzed, one was from the United States (Greenland) and the other from Colombia (Sánchez), corresponding to a representation of 32%, while 68% did not mention it. At last, the same proportion can be seen in Water/Pollution, just two works mentioned the theme.

The main focus of the discussion was on the research questions that this review sought to answer.

Considering that water availability per capita is the lowest in the country, what actions need to be adopted in the Master Plans of the municipalities of the Médio Capibaribe, in line with the UN’s Sustainable Development Goals, to guarantee the water supply for this and future generations? Is the absence of a complete basic sanitation system in the Micro Bacia do Médio Capibaribe municipalities capable of compromising the water quality and sediments in the Barragem de Lagoa do Carro?

The basic sanitation and access to drinking water data, issues raised in SDG 6, are supported by UNICEF (2020) when it states that the second leading cause of death for children under 5 in the world is diarrhea. WHO data (2020) shows that 88% of these children’s deaths could be avoided if they had adequate sanitation, and access to drinking water, and lived in less unhealthy environments. According to IBGE (2023), 25% of the Brazilian population does not have access to basic sanitation, representing approximately 51 million people. For drinking water, the percentage is 16% for the whole country. IBGE (2023) also provides data showing that Pernambuco has 83% basic sanitation coverage, something close to the national average. However, only 67.9% of the population has access to drinking water, which puts the state in the last position and ranks it as the federation unit with the highest per capita water deficit in Brazil. These considerations regarding basic sanitation, drinking water, health, and life quality, were also pointed out by several authors presented at the screening, such as Bhattarai et al. (2022), Cronk et al. (2021), and Von Borstel and Cronk (2020).

Concerning SDGs 4 and 6, is it possible to develop the reorganization of the school curriculum in the municipalities of the Bacia Hidrográfica do Médio Capibaribe to provide education based on the ideals of intelligent territory and sustainability?

When this question was asked in the survey, of the 44 publications found, 27 included education in their approaches, representing 61%. The perspectives addressed pointed to education as a vector for development in its most diverse possibilities, especially environmental education and the perspective of a sustainable world. They appear mainly in the group of developed and so-called emerging countries. In addition, 17 of the 44 publications, 39%, did not address the issue. Most originate from Europe and North America, with a few instances in Latin America and Asia. 18 out of the 27 papers were also, corresponding to 67%, despite not being part of the common curriculum, environmental education focused on sustainability was presented as a complementary subject. This occurred through elective courses, projects, and/or fairs and exhibitions.

In many peripheral and some emerging countries, the subject of SDG 4, education target, was not addressed in the scope of this research. UNESCO (2023) reports that around 244 million children and adolescents between 6 and 18 are out of school, especially in Sub-Saharan Africa. Furthermore, the data revealed in the Agency’s report on the urgent need to overcome school failure is still alarming. In Latin America, in 2022, when the COVID-19 pandemic ended, UNESCO revealed that around 20% of the 170 million students were out of school. In Brazil, this was around 5.5 million, out of 47 million students, i.e., around 12%. This data elucidates why certain publications from these countries have not addressed the issues highlighted in this research concerning education, since they live with challenges to overcome in the most basic issues, namely access, permanence, and school failure. Besides the data provided by institutional organizations, such as the UN, UNESCO, and the Brazilian Education Ministry (MEC), they are also referenced in the publications by Jannuzzi et al. (2020), Gomes et al. (2021), Parreiras et al. (2021) and Sánchez-Gómez et al. (2022).



4 Final thoughts

When viewed from a holistic perspective, the analysis of the materials extracted from this scoping review, from 2017 until 2022, in the several databases indexing academic productions and/or official documents from governments and institutions, it is clear that the themes sought are part of the most recent contemporary discussions in the most diverse countries on practically every continent. That’s because they have followed the scope of the UN’s Sustainable Development Goals, since 2015, as a result of COP 15 in Paris, and they have to work hard to achieve compliance by 2030. However, it is understood that partial or total compliance with all or some of the goals within the established deadline will depend very much on each country’s social, economic, and climatic reality.

Regarding the developed countries, when the subject of water is addressed, it is almost entirely linked to supply matters and not necessarily to the pollution factor, since this point has already been overcome. However, this does not apply to the countries in Asia, Latin America, and especially Africa, where even though most of them have a good supply of fresh water, the availability and distribution are not universal. This also happens when it comes to basic sanitation. The range of basic sanitation services and drinking water supplies in Europe and North America, reach numbers close to 98%, meanwhile, in Latin America, with rare exceptions, such as Chile and Uruguay, the other countries, still have a long path to go through. This is not so different for Asian countries, except for Japan, the Four Asian Tigers, and others. The same is almost entirely seen on the African continent. The ONU (2019), shows that in Sub-Saharan Africa, the reach of basic sanitation is only 25%.

In the SDG linked to education, it can be seen that the discussions follow the same approach as in the previous paragraph, i.e., developed countries are deepening the debate on how to innovate and achieve better results than those they already have, especially those that are part of the OECD group, while developing and/or peripheral countries have chronic education problems. These problems extend from education access to problems as school failures, low teaching quality, and dropouts. This perception is seen in every continent, except for Europe, parts of America, and parts of Asia. According to UNESCO (2023), More than 244 million children and teenagers are out of school, mostly in Africa, including Latin American and Asian countries.

Therefore, the issues discussed in several countries were different. This phenomenon was previously discussed when analyzing the publications, but it is necessary to explore it further. Each country has its peculiarities within the context aligned in this study. The most developed nations are at a stage of improving their actions. They seek innovations in several areas, such as improving life quality in urban and rural areas, increasing life expectancy, encouraging births, and ensuring social welfare. Therefore, when the data was collected, water, pollution, master planning, education, etc., although they are part of the research, do not appear as structural problems to be faced, since they have already been dealt with since the second half of the 20th century, especially in the post-war period.

However, it is a different story for developing countries. Regarding the data previously gathered, actions considered to be at a transitional stage are observed, i.e., depending on the country, such as Brazil, China, and India, which have continental territories, it can be seen that the issues vary according to the region, which shows great levels of inequality within the country itself. Yet, water, basic sanitation, and education are the main topics approached in this study. This can be attributed to the fact that they are still the Achilles heel of developing countries, which despite having a robust economy, in many cases ranking at the top of global economies, suffer from chronic structural problems that greatly affect the achievement of the SDGs.

Looking at the issues debated in the more peripheral countries, basic sanitation, and water are the most discussed. It’s only natural that these issues assume the leading role in research, given that hunger, water, and decent housing are still a utopia. Thus, it is unusual to find the main topics discussed in developed countries, or at least they are not the main target for developing countries.

The challenges and solutions found will depend on the social and economic status that each country enjoys. Those who make up the OECD, for example, work to maintain a standard of delivery of a public service that for years has already met what is set out in the SDGs. This occurs, naturally, because they have a very consolidated educational structure, which ends up reverberating in other segments, such as employment, income, housing and, finally, access to drinking water and complete basic sanitation. Furthermore, it is important to emphasize that the level of financing of OECD members in education is on average three times greater than that of emerging countries and five times that of underdeveloped countries. This level of investment tends to maintain a virtuous cycle of good services for the population, as well as achieving established goals.

Therefore, among the forty-four studies, documents, and articles selected, involving five of the six continents, there is still a lack of research and publications that serve as a basis for decision-making by public authorities. Naturally, this only partially applies to North America, Europe, and, in some cases, Asia, and is more prevalent in the peripheral countries.

In view of the above, there is an urgent need to think/rethink the curriculum as an instrument of transformation. Bring to the center of the discussion the issue linked to quality education, as aimed at SDG 4, which generates impact inside and outside the school, seeking to understand and meet the demands of the present, without compromising the needs of the future. Reiterating what Goodson (1997) says, when he states that the curriculum needs to adapt to the reality of each context, and must be dynamic and at the same time contemporary, in order to play its role as an agent of change.
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