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Systemized Literature Review: Integrating Sustainability
Competencies into K-12 Education

Abstract

Many initiatives, such as Agenda 21, had indicated the critical role of education in the
process of reaching a sustainable future, in an effort for making education an active
participant towards sustainable development. This study aimed to identify key sustainability
components integrated into STEM in 8th-grade curricula, we explored sustainability
activities and projects aligned with the Next Generation of Science Standards (NGSS) and
Standards for Technological Literacy (STL). The research question for this study focused
on exploring the key components for the integration of sustainability education into Science,
Mathematics, Technology, and Engineering Education in middle schools. We analyzed 73
peer-reviewed articles from 2013 to 2018, gathered through a systemized literature review,
by using inductive and deductive methods. The findings from the inductive analysis
revealed that projects and curricula in most of the cases used real-world issues as a critical
element for the implementation of sustainability in classrooms. Our analysis also found a
relationship between the content of the project and the context in which students applied
their knowledge. As a result, and by using this relationship, we provide an outline that
organizes the peer-reviewed articles based on the content of the project and students’
context. This outline should further help educators to organize their lessons, depending on
the proximity of students’ contexts, and scaffold their learning to more complex contexts.
On the other hand, the findings from the deductive analysis revealed some of the (NGSS)
and (STL) that align with sustainability components.

Keywords: Sustainability education, K-12, Systematized literature review, STEM education

Introduction

Reports on the future economic risks, due to climate change, highlighted the importance of
implementing sustainability approaches into our lifestyles [1]. The Earth Summit by the United
Nations in Rio de Janeiro resulted in a non-binding action plan, known as Agenda 21. This plan
acknowledges the urgency of implementing more sustainable approaches to our lifestyles, and the
critical role that education has on preparing students for future challenges [2]. For instance,
Agenda 21 proposed the implementation of environmental issues into existing curricula as one of
the agenda objectives. However, implementing sustainability concepts into curricula is a difficult
task, and educators and researchers who work towards integrating sustainability also recognized
the implicit challenges. For higher education, educators and researchers’ efforts have been focused
on understanding what it means to integrate sustainability into their higher education curricula [3],
[4]. It is imperative to mention that the complexity of integrating sustainability increases when it
IS necessary to encompass sustainable goals among multiple stakeholders [5]. In other words,
sustainability goals could have different means and meanings for each of the stakeholders
involved, making it more difficult to align the diverse and different goals from each stakeholder.
In addition, the implementation of sustainability also faces another challenge in which consistency
of communities’ engagement in the context of higher education is in many cases lacking.

Although, higher education had multiple difficulties on implementing sustainability, there are
many exemplary curricula for integrating of sustainable development as well as for integrating



similar concepts, such as sustainable design [3], [4]. However, in terms of K-12 classrooms, there
are no organized efforts or research that explore how sustainability should be taught in K-12
classrooms, even though higher education initiatives also advocate for implementing sustainability
in early middle schools’ settings [6].

In the same way, higher education, middle schools also face complexities with sustainability
implementation. One of these complexities is the ‘culture of consumerism’ that is predominant in
developed countries, such as the United States [7, p. 10]. The consumerism culture could also
affect the communities’ engagement with sustainability goals. As an example, Higgs and
McMicmillan study [8] found that there are cultural challenges and the lack of connection between
sustainability and schools’ goals for success. They conducted a study in four secondary schools
that implemented sustainability in their curricula. Even though some of the schools were successful
in implementing sustainability, it was also hard to keep the sustainable cultures, such as recycling
outside the school or establishing a connection between schools’ academic goals and sustainability
projects. Unfortunately, these are not the only challenge that schools have during the
implementation of sustainability education to their curricula. Middle schools’ curricula are already
saturated with content and standards that educators need to implement. Also, educators lack of
financial and logistic support to include sustainability and what they are required by their
institutions, this is the main problem that our study targeted to explore.

In some cases, private schools have less burden, if the schools have resources for sustainability
implementation. However, public schools have a limited budget, and they have already established
schools’ priorities that in some cases do not support the inclusion of new initiatives such as
sustainability [5]. For these reasons it is necessary to integrate sustainability that aligns with NGSS
and STL which are standards that are widely adopted among public schools. The purpose of this
study is to identify the key sustainability components for integrating sustainability in STEM
curricula in middle schools and explore examples of projects and curricula present in the literature
aligned to Next Generation Science Standards and Standards for Technological literacy.

Literature Review

Even though the United States has initiatives in policy to address sustainability issues [9], [10],
the United States is still one of the highest contributors of carbon dioxide (CO2) because United
States still highly relies on coal, natural gas, and petroleum as an energy resource [11]. Two of the
main reasons for promoting sustainability education in the United States focus on the need for
staying below 2 °C to reduce climate change [12], and the possibility for developed countries to
invest in designing green technologies that can accelerate the transition to green-friendly
technologies for underdeveloped countries [13].

Education for Sustainability Development

The creation of Education for Sustainability Development (EfS) was due to the global actions
towards a sustainable future [14]. In the United States, the goals that EfS have been commonly
shared goals with Environmental Education (EE). An example is the promotion of environmental
awareness [15]. However, it is necessary to acknowledge that EfS should not be compared or
understood as the same as environmental education [15]. Although there is a historical overlap
between EE and Education for Sustainability Development, and this overlap could have affected
the way EfS plays a role in the United States, considering that EE and EfS are not necessarily



similar [16]. The frame of EfS depends not only on each country’s policies, but also on the
country’s historical influences. For the case of the United States, the term commonly used to frame
Education for Sustainable Development is “Sustainability education,” and this term will be used
for our study. The frame of sustainability education in the United States has been influenced not
only by EE, but also by areas such as technology-society, social justice, environmental justice and
environmental economy [7]

Conceptual Framework

UNESCO’s eight key sustainability education competencies [17] helped our deductive data
analysis. These competencies are based on De Haan’s work [18] and Rieckmann literature review
[19] and proposed six different sustainability education competencies:

Critical Thinking
Self-awareness
Anticipatory competence
Normative

Collaboration

Systems thinking

Methodology Framework

Data Sources

This study used a systematized literature review to gather lesson plans, curricula or summer camps
lesson plans that integrated sustainability education in middle schools. The main reason for
conducting a systematized literature review is that it allows researchers to be able to demonstrate
all the technical approaches for gathering the literature, such as the entire process of the search
and exclusion criteria [20]. This study followed the steps proposed by Borrego and Froyd [21] for
the engineering education context.

1. Identify scope and research question and provide a conceptual framework, logical
model

2. Define exclusion criteria

3. Find sources

4. Assess quality for each study
5. Synthesize.

Data Analysis

This study analyzed 73 peer-reviewed journal articles in two stages, represented in Figure 1. The
first stage was an inductive analysis. This stage follows the steps suggested by Hatch [22] for
conducting this type of analysis. Some of the steps proposed by Hatch included the creation of
domains based on a semantic relationship between the data and the themes across domains,
presented below.



Peer-reviewed journal Articles

Analysis

Inductive Analysis

Stage 2

Deductive Analysis

}'Theory'
I 8 key sustainability Competences
Identify
I Next Generation Sdence Standards
13 peer-reviwed articles

| Standards for Technological Literacy

Limitations
Figure 1. Stages representation for analysis

In the second stage, we conducted a deductive analysis by comparing semantic relationships
among peer-reviewed journal articles and the Next Generation Science Standard (NGSS) [23],
Standards for Technology Literacy (STL) [24] and the Sustainability competencies [17]. This stage
allowed us to identify components that are already aligned with pre-established standards, such as
Next Generation Science Standards (NGSS). Furthermore, for each lesson, we examined the
learning goals, the purpose of the lesson plan, and content described in each peer-reviewed journal
article. An example of this deductive scheme is presented in Table 1.

Table 1 Example of code scheme for NGSS core ideas for middle school

Code NGSS excerpt Example from peer-reviewed journal
articles

E-SS MS-ESS3: ... how their distributionsare  “Many of the units draw inspiration
significantly changing as a result of from Earth systems and geoscience to
removal by humans. Examples of uneven teach sustainability concepts,
distributions of resources as a result of especially in relation to natural cycles,
past processes include but are not limited resource limitations, and the effects of
to petroleum (locations of the burial of human— nature interactions on the
organic  marine  sediments and environment.” [25, p. 103]
subsequent geologic traps)” [23]

We conducted a similar procedure as the one represented in Table 1 with the Standards for
Technology Literacy (STL) [24]. These standards are made up of five domains: a) The nature of
Technology; b) Technology and Society; c) Design; d) Abilities for a Technological World; and
e) The Designed World. Each standard is listed in Table 2.



Table 2 Code scheme for Standards for Technology Literacy (STL)

Code Standard
The nature of Technology

St1  The characteristics and scope of technology.

St2  The core concepts of technology.

St3  The relationship among technologies and the connections between technology and
other fields.
Technology and Society

St4  The cultural, social, economic, and political effects of technology
St5  The effects of technology on the environment.
St6  The role of society in the development and use of technology.
St7  The influence of technology on history.

Design

St8  The attributes of design.

St9  Engineering design.

St 10 The role of troubleshooting, research and development, invention and innovation, and
experimentation in problem solving.

Abilities for a Technological world

St11 Applying the design process.
St 12 Use and maintain technological products and systems.
St 13 Assess the impact of products and systems.

The Designed World

St 14 Medical technologies.

St 15 Agricultural and related biotechnologies.

St 16 Energy and power technologies

St 17 Innovation and communication technologies
St 18 Transportation technologies

St19 Manufacturing technologies

St 20 Construction technologies

Inclusion and Procedures for the Systematized Literature Review

We selected the peer-reviewed journals based on the scope of this study. We used the keywords
(“Sustainability Education” OR “Green Technologies” OR “Ecology Education” AND
“Curriculum” OR “Plan studies” AND “STEM Education” AND “K-12”) in three different
databases: ERIC, ProQuest Technology Collection, and Education source. The main reason for



selecting these three databases was their focus on education and in STEM education journals. The
inclusion criteria were the following, and all peer-reviewed needed to meet all the criteria:

1. Peer-reviewed journal articles.

2. Literature in the time range of 2013 to 2018: this range is based on one year before
UNESCO launched the Global Action initiatives which the initiatives of Education for
Sustainable development originated from and the year this systematized review was
conducted.

3. Journal articles that have lesson plans, curricula, summer programs, or modules that
focus on STEM education in middle schools.

4. Topic-focused: Literature that is focused on the integration of sustainability
education and concepts in the curricula, as well as STEM education focus.

5. Literature that is designed for students or teachers.

This study used the PRISMA statement [26]. Figure 2 shows the step by step of the inclusion
criteria, as well as reports the number (“n”) of literature that was not included in this study.

Records found through database
searching: Using exclusion criteria:
441 excluded by title; 379 excluded by
= e ProQuest=374 abstract.
§ ¢ EBSCO: Education o  Higher education -Elementary-High
f*_-;_ Source=542 schools 562
2 ¢ EBSCO: ERIC= 121 Poster paper- Literature Reviews
(12)
— 4 (a=1.037 ¢ Out of scope-Policy Literature -

. ecords screened (n=1,037) (205)

g W e News, Forums and Conference

7 Abstract and title screened — papers (1)

*  Book Reviews-Books (25)
(n=217)

£ £ arti - Fulktext excluded:

F Full-text an!c!e?. ?ssessed for | Fullextexciude

] eligibility e 4 duplicates

@ 2

(125) + 48 were excluded after full reading.
v They were not meeting the criteria.

2 The review included

=

e (73)

Figure 2.PRISMA flow diagram [26]



Results
Inductive Analysis Results

After reviewing the plan studies, curricula, and projects, we developed three frames of analysis
that helped to identify domains and sub-domains. These domains assisted in identifying
sustainability components in the plan studies, curricula, and projects. In Figure 3, we present the
three frames of analysis (i.e., Attitudes, Skills, and Content-Knowledge) in step 1, and the domains
and sub-domains for each one of them in step 2 and 3. In our analysis, we used the learning goals
presented in each project or curricula to determine the three different frames of analysis. An
example of this process is the project “Sustainability Action Project” (SAP). The major learning
goals are for students to explain “how sustainability relates to their lives and their values” [27, p.
3], and “apply their understanding of sustainability by acting on an issue which they are
passionate”[27, p. 3]. In this case, this learning outcome was classified in the Attitude-Behavior
frame of analysis, due to the promotion of action and attitude change regarding sustainability
issues.

Another example of the frame of analysis Attitude-Behavior is the study by Shuttleworth [28], in
which social issues of sustainability are used to help students to make informed decisions. This
analysis process was similar for all three frames of analysis. In consequence, we identify ten
different domains represented in Figure 3. For instance, we found three domains for the frame of
analysis Attitude-Behavior, named Awareness, Social Justice/Values Thinking, and Behavior
Change. Consequently, we found three domains for the frame of analysis, Skills that we named
informed decision, Geospatial thinking and reasoning skills. Finally, we found four domains for
the frame of analysis, Content-Knowledge, named in four different levels. These domains and
some examples are represented in Table 3 for Attitude-Behavior and Skills.

Peer-reviewed journal Articles

I Analysis |
Stage 1 —I

Inductive Analysis

Hatchoutline I—Step 1: Read data and identify frames

Frames of Analysis

I I |

Attitude-Behavior Skills Content-Knowledge
I Step 2: Create domains, Step 3: salient domains |

Domains

Awareness Informed Decisions
Social Justice/Values thinking Geospatial thinking and
Behavior Change Resoning skills

Levels 1-4: Context-Content

Level 1: Conent Closer to student
Level 2: Context student community
Level 3: Global context-countries
Level 4: Planetary boundaries

Figure 3. Domains and components found in the inductive analysis.



Table 3 Some project examples for the subdomains for Attitude-Behavior and Skills

Frame of Analysis Domain Examples

Attitude-Behavior Awareness Nodal points awareness of complexity [29],
Eco-Factory [30], and BINKA curriculum
(Mindfulness) [31]

Sustainability Education in an Environment
Social Justice/ values Of Diversity (or SEEDs) module [32], value
thinking meaning making [33]

Behavior change Ecolife workshop [34], sustainable camp in
Utah [35] and The Going Green! Middle
Schoolers Out to Save the World project
(MSOSW) project [32]

Skills Geospatial thinking Geospatial thinking and reasoning (GTR)

Informed-Decisions skills using georeferenced data."[33].

making [34]

It is important to mention that for the Skills frame of analysis. We identified a few lesson plans
that focused on developing a specific skill in students. However, most of the lesson plans
considered skills as necessary for the learning process but not for the learning outcome. The lesson
plan goals were promoting either behavior change or using sustainability content to teach a specific
concept. In Table 4, we show some excerpts for the few lesson plans that focused on developing a
Skills.

Table 4 Domains and excerpt examples for the frame of analysis, Skills

Domain Excerpts

Informed- “The goal was to understand how students evaluated and used data
Decisions to influence accounts that may impact decision-making, rather than
making what they thought about these particular issues.” [37].

Geospatial "Work in five interrelated topic areas (energy and its everyday uses,
thinking sustainable energy sources, the United States energy production and

consumption, nonrenewable resources, and energy efficiency and
conservation) promoted geospatial thinking and reasoning (GTR)
skills using georeferenced data."[36, p. 163].

Finally, for the frame of analysis, Content-Knowledge, we found that many of the lesson plans
focused on developing projects that teach STEM concepts. An example of this frame of analysis
was the Life-cycle analysis and inquiry-based learning project suggested by Juntunen and M.
Aksela [38]. In this project, the authors promoted chemical literacy by asking students to analyze
products from their daily life. Therefore, this project focused on Chemistry literacy, and it was
coded in the frame of analysis, Content-Knowledge.



While analyzing the domains and patterns for Content-Knowledge, we found a relationship
between the STEM concepts taught and the context used for students to apply (‘transfer”) their
knowledge. We identified that many of the lesson plans used a specific context and a real-world
issue to transfer to a concept related to sustainability or STEM related concepts. The context could
be close to students, such as their houses and schools, or far, such as other countries. As a result,
we classified these different proximities in relation to the student on four levels shown in Figure
4. Level 1 represents projects that use students’ homes as a context or a context that is close to
them that is not necessarily their school or community. An example is the project that uses "Green
Ninja Energy Tracker interface™ [39], in which students record their energy consumption at home
and analyze ways in which they can reduce their household consumption as a challenge for their
science class. Level 2 represents projects that use as context the school or community. Some
examples are the “Wisconsin K-12 Energy Education Program (KEEP)” [40] and “Experience-
based School Learning Gardens Professional Development Program Workshop” [41]. In Table 4
and Figure 4, we represent more examples for each level.

The projects and curricula integrate different concepts for each of the levels. We classified them
as a subdomain represented in the divisions of each level shown in Figure 4. For example, for
Level 1 we found four subdomains representative: Health, Object-Design [42], Consumption and
Manufacturing. For the case of Level 3, we found three subdomains that we called Industry,
Resources and Sustainability Tenets.

The resources subdomain was found in two levels (Level 2 and 3). The difference between them
is the type of project in the lesson plans. For instance, for the Level 2 Context: student community
schools/county state, we found that students explored concepts such as sustainable energy
supplies, water quality and purification [51] within their communities. In contrast, the resources
classification for Level 3 Global context-Countries, students explored water and energy resources
in a global perspective [28]-[54], [55], [30]. In Level 4 Planetary boundaries, the students explore
concepts in a broader perspective, in some cases in the level of a planet [49] [50]. In Table 5, we
show the different levels and sub-domains with some project examples.

Table 5. Domains and project examples for Frame of Analysis, Content-Knowledge

Domain Project examples

Level 1  Consumer Behavior [43][44]
Life-cycle Inquiry [45]

Level 2  Nurture Thru Nature (NtN), Health, Food [46]
Evaluating Green Design [6]
Permaculture (soils- food production) [47]

Level 3 Global Ed Project “GE2 is designed to cultivate a scientifically literate citizenry by
grounding science education in meaningful socio-scientific” [48]

Level 4 Planetary Boundaries [49]
Global Climate Change [50]

These findings provide three key components found in the literature for the integration of
sustainability education into STEM education in middle schools. One is the use of real-world
problems or socio-scientific issues in projects. Second, we found that projects can either focus on
changing behavior or use sustainability projects to teach STEM concepts. Third, there is a



relationship between content and context that the project use for their activities. This is represented
in Figure 4

[49]
[50]

Sustainability
Tenets

[27]

Gardens-Food
production Industry
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Resources
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Figure 4. Results for the Content-Knowledge frame of analysis adapted from [56]



Deductive Analysis

The deductive analysis allowed us to identify the projects that can be aligned with Next Generation
Standards, Standards for Technological Literacy, and sustainability competencies.

Next Generation Science Standards

We found that Earth Systems and Human impact were highly used in the lesson plans. This trend
in most of the cases is due to the integration of aspects of sustainability already present in these
core ideas of the NGSS. However, this is also due to the importance for students to not only
understand concepts related to the earth systems but also how human actions impact earth systems.
Physical Science was also used in the lesson plans, in specific topics such as Energy and Chemical
reactions. For this case, some projects were coded as Energy, such as Energy Sustainability and
Engineering education for K-8 teachers [57], which had concepts of conservation and energy
transfer similar to the Physical Science core idea. However, it was necessary to differentiate
between the two types of lesson plans. One used the concept of energy in activities that reference
energy concepts such as energy conservation, and the other had energy concepts that belong to
Earth systems, such as the earth process that result from energy flows. For these cases, we coded
these projects in Physical science and Earth Systems. On the other hand, we did not identify
activities or projects in the core ideas Natural selection, History of earth and Forces and
Interactions. We present in Table 6 each core idea for the NGSS standards and the references of
the coded plan studies, projects, and curricula.

Table 6 Next Generation Science Standards code and references

Disciplinary  Name of the code abbreviation References

Core Ideas

(DCls)

Physical Structures and Properties of Matter [25], [43]

Science Chemical Reactions [27], [38], [45]-[47], [51],
[58], [59]

Forces and Interactions
Energy [36], [39], [40], [44], [48],
[53], [60]-[64]
Waves and Electromagnetism radiation
Life-Science  Structure, Function and Information Processing
Matter and Energy in Organism and
Ecosystems [65], [66]
Interdependency Relationship in Ecosystems
Growth, Development, and Reproductions of [34], [48], [54], [65]-[71]
Organism
Natural Selection and Adaptations




Table 6 Continued

Earth and Space Systems [25], [35], [47], [51], [53],
Space [54], [58], [67]-[71]
Science

History of Earth
Weather and Climate

Human Impacts [6], [43], [49], [62], [72]-
[76], [53]
Engineering  Engineering design [39], [571.,[79],

[58],[80].[81].[30], [79]

Standards for Technological Literacy results

We found that in the case of the STL some standards overlap with NGSS, such as the core ideas
of Engineering design and application of science. Consequently, we found Standard 3 and
Standard 11 from STL in several lesson plans. These findings can be due to the connections
between technology and other fields as well as the design application in the sustainability projects.

Table 7. Code scheme for Standards for Technology Literacy (STL)

Code Standard References

St2  The core concepts of technology. [42]

St3  The relationship among technologies and the [43],[45],[38].[65].,[63].[58].[42], [77]
connections between technology and other
fields.

St4  The cultural, social, economic, and political [33],[78]
effects of technology.

St5  The effects of technology on the environment. [78], [43]

St9  Engineering design. [39], [57].[79]

St11 Applying the design process. [58],[80],[81],[30], [79]
St 13 Assess the impact of products and systems.  [37]

St 15 Agricultural and related biotechnologies. [27],[471.[82]

St 16 Energy and power technologies

Sustainability Competencies results

Systems thinking is the most used sustainability competencies followed by collaboration
competency and problem-solving. Since we based our deductive analysis on the definitions given
by UNESCO, Collaboration Competence had elements that were focused also in promoting
empathic behaviors in students and teamwork. We found that none of the lesson plans had elements
that exclusively focused on promoting empathy. Instead, we found that the lesson plans activities
were promoting teamwork and collaboration in the projects’ activities. Therefore, the references
presented in Table 8 represent the use of teamwork as a collaboration competence. In addition, we
present in Table 8 the results from our deductive analysis comparing the definitions of each
sustainability competency by using our conceptual framework and the learning goal and activities
used in each project or plan studies.



Table 8 Results for Sustainability Competencies

Code Sustainability Competence References
Anticipatory Competence [27], [45], [83],[58].[25]
Collaboration Competence [28],[45],[55].[27], [39], [49],
[571.[84],[25],[37]
Critical Thinking [27], [29], [39], [53], [64], [67]
Normative [31], [70],[67].[84], [25]
Systems Thinking [45], [55], [63], [64], [77].[51], [52],

[72], [73],[60],[83],[39], [53], [61],
[67] [36], [68], [851[84]1[79]

Strategic Competence [64], [76]
Self-Awareness [27], [75], [83][79]
Problem Solving [27], [35], [79], [80], [84], [85], [43],

[45], [57], [58], [60], [64], [70], [76]

We acknowledge that NGSS and STL are not implemented in many states. Our study gives an
overview of components that are highly related to sustainability education.

Discussion and Implications

Our study aimed to identify the key sustainability components for integrating sustainability in
STEM curricula into middle schools and to identify the projects and activities that are aligned or
have elements of the Next Generation Science Standards [23] and Standards for Technological
literacy [24]. The main reason for conducting our analysis is to provide a glance of how
sustainability is integrated in classrooms and provide an overview and outline that could help
educators to not only plan and organize their lesson plans but also to integrate standards that they
are institutionally required. Since schools have already established their standards and priorities
[5], we use national known standards that may align with the standards from different schools. In
our analysis, we coded each project has by the articles’ main goal, whether it is changing behavior
or using sustainability as a vehicle for teaching a specific subject. We also coded the projects and
curricula according to their alignment with standards and the sustainability competencies. If an
educator wants to teach about energy resources, our coding and classification could provide a
project with examples to use different contexts for students to apply (Levels in Figure 4). For
example, if an educator wants to start teaching energy consumption, the educator could start from
the context that it is closer to students. In this case, it could be Level 1, represented in Figure 4,
specifically in the Consumption subdomain and use the “green energy tracker interface”, as an
example, [39] which allows students to track their energy consumption at home.

In our example, the educator can also scaffold this activity by using a different context, such as
Level 2 or Level 3, and use the GlobalEd 2 project [48], as an example. On the other hand, the
educator can use our result tables to explore what are the standards and projects that have some
elements of the Sustainability competencies. For example, in the case of the green energy tracker
[39], in our analysis, it is possible to identify from Table 6 that the project integrates elements of
Physical Science as a standard for Next Generation Science Standards. In addition, in this project,
we could identify the application of the Standard 9 Engineering Design for the Standards for



Technological literacy [24], represented in Table 7. Finally, this project has also components that
allow students to think critically, use systems thinking and enhance collaboration, three
sustainability competencies from our conceptual framework, shown in Table 8. Our findings are
only a guide of what elements were present in projects and they do not indicate that this is the only
way to organize the elements found in this study.

On the other hand, in our findings, we identify some deficiencies in the UNESCO definitions [16]
in some of the competencies. For example, the Collaboration competency indicates aspects of
empathy toward other communities and elements that deal with conflicts in a group.

“the abilities to learn from others; to understand and respect the needs, perspectives and
actions of others (empathy); to understand, relate to and be sensitive to others (empathic
leadership); to deal with conflicts in a group; and to facilitate collaborative and
participatory problem solving” [16, p. 10]

In our analysis, we did not identify empathy elements in any of the projects. As a result, all the
plan studies, curricula and lesson plans were coded as a Collaboration competence base in the
second element of this definition, and the teamwork activities that the project implemented.

Limitations

Our study followed a systematized literature review as a method to gather peer-reviewed journal
articles. Even though this method shows in detail the keywords and inclusion criteria for search
replicability, this method limits the freedom to select literature that was not capture within the
keywords used for this study. A more extended literature review with additional set of keywords
is required to fully identify peer-reviewed articles. This will also help to corroborate the gaps found
in the deductive analysis in the standards and their possible alignment with sustainability
components.
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