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IB mission statement

The International Baccalaureate aims to develop inquiring, knowledgeable and caring young people who
help to create a better and more peaceful world through intercultural understanding and respect.

To this end the organization works with schools, governments and international organizations to develop
challenging programmes of international education and rigorous assessment.

These programmes encourage students across the world to become active, compassionate and lifelong
learners who understand that other people, with their differences, can also be right.
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IB learner profile

The aim of all IB programmes is to develop internationally minded people who, recognizing their
common humanity and shared guardianship of the planet, help to create a better and more peaceful world.

As IB learners we strive to be:
INQUIRERS

We nurture our curiosity, developing skills for inquiry and
research. We know how to learn independently and with others.
We learn with enthusiasm and sustain our love of learning
throughout life.

KNOWLEDGEABLE

We develop and use conceptual understanding, exploring
knowledge across a range of disciplines. We engage with issues
and ideas that have local and global significance.

THINKERS

We use critical and creative thinking skills to analyse and take
responsible action on complex problems. We exercise initiative in
making reasoned, ethical decisions.

COMMUNICATORS

We express ourselves confidently and creatively in more than
one language and in many ways. We collaborate effectively,
listening carefully to the perspectives of other individuals and
groups.

PRINCIPLED

We act with integrity and honesty, with a strong sense of fairness
and justice, and with respect for the dignity and rights of people
everywhere. We take responsibility for our actions and their
consequences.

— s e s e

OPEN-MINDED

We critically appreciate our own cultures and personal histories, as
well as the values and traditions of others. We seek and evaluate a
range of points of view, and we are willing to grow from the
experience.

CARING

We show empathy, compassion and respect. We have a
commitment to service, and we act to make a positive difference
in the lives of others and in the world around us.

RISK-TAKERS

We approach uncertainty with forethought and determination;
we work independently and cooperatively to explore new ideas
and innovative strategies. We are resourceful and resilient in the
face of challenges and change.

BALANCED

We understand the importance of balancing different aspects of
our lives—intellectual, physical, and emotional—to achieve
well-being for ourselves and others. We recognize our interdependence
with other people and with the world in which we live.

REFLECTIVE

We thoughtfully consider the world and our own ideas and
experience. We work to understand our strengths and weaknesses
in order to support our learning and personal development.

The IB learner profile represents 10 attributes valued by IB World Schools. We believe these attributes, and others like
them, can help individuals and groups become responsible members of local, national and global communities.
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Introduction

Purpose of this document

This publication is intended to guide the planning, teaching and assessment of environmental systems and
societies (ESS) in schools. ESS teachers are the primary audience, although it is expected that teachers will
use the guide to inform students and parents about the subject.

This guide can be found on the ESS page of the online curriculum centre (OCC) at occ.ibo.org, a password-
protected IB website designed to support IB teachers. It can also be purchased from the IB store at store.ibo.org.

Additional resources

Additional publications such as specimen papers and markschemes, teacher support materials (TSMs),
subject reports and grade descriptors can also be found on the OCC. Past examination papers as well as
markschemes can be purchased from the IB store.

Teachers are encouraged to check the OCC for additional resources created or used by other teachers.
Teachers can provide details of useful resources, for example: websites, books, videos, journals or
teaching ideas.

Acknowledgment

The IB wishes to thank the educators and associated schools for generously contributing time and resources
to the production of this guide.

First assessment 2017
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Introduction

The Diploma Programme

The Diploma Programme is a rigorous pre-university course of study designed for students in the 16 to 19
age range. It is a broad-based two-year course that aims to encourage students to be knowledgeable and
inquiring, but also caring and compassionate. There is a strong emphasis on encouraging students to
develop intercultural understanding, open-mindedness, and the attitudes necessary for them to respect
and evaluate a range of points of view.

The Diploma Programme model

The course is presented as six academic areas enclosing a central core (see figure 1). It encourages the
concurrent study of a broad range of academic areas. Students study: two modern languages (or a modern
language and a classical language); a humanities or social science subject; an experimental science;
mathematics; one of the creative arts. It is this comprehensive range of subjects that makes the Diploma
Programme a demanding course of study designed to prepare students effectively for university entrance.
In each of the academic areas students have flexibility in making their choices, which means they can
choose subjects that particularly interest them and that they may wish to study further at university.

PLOMA PROGR,

OIES IN LANGy,
S UBND LITERATUR';GF

Figure 1

Diploma Programme model
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The Diploma Programme

Choosing the right combination

Students are required to choose one subject from each of the six academic areas, although they can, instead
of an arts subject, choose two subjects from another area. Normally, three subjects (and not more than
four) are taken at higher level (HL), and the others are taken at standard level (SL). The IB recommends 240
teaching hours for HL subjects and 150 hours for SL. Subjects at HL are studied in greater depth and breadth
than at SL.

At both levels, many skills are developed, especially those of critical thinking and analysis. At the end of
the course, students’ abilities are measured by means of external assessment. Many subjects contain some
element of coursework assessed by teachers.

The core of the Diploma Programme model

All Diploma Programme students participate in the three elements that make up the core of the model.

Theory of knowledge (TOK) is a course that is fundamentally about critical thinking and inquiry into the
process of knowing rather than about learning a specific body of knowledge. The TOK course examines
the nature of knowledge and how we know what we claim to know. It does this by encouraging students
to analyse knowledge claims and explore questions about the construction of knowledge. The task of TOK
is to emphasize connections between areas of shared knowledge and link them to personal knowledge in
such a way that an individual becomes more aware of his or her own perspectives and how they might differ
from others.

Creativity, activity, service (CAS) is at the heart of the Diploma Programme. The emphasis in CAS is on
helping students to develop their own identities, in accordance with the ethical principles embodied in the
IB mission statement and the IB learner profile. It involves students in a range of activities alongside their
academic studies throughout the Diploma Programme. The three strands of CAS are:

Creativity—arts, and other experiences that involve creative thinking
Activity—physical exertion contributing to a healthy lifestyle

Service—an unpaid and voluntary exchange that has a learning benefit for the student. Possibly, more than
any other component in the Diploma Programme, CAS contributes to the IB’s mission to create a better and
more peaceful world through intercultural understanding and respect.

The extended essay, including the world studies extended essay, offers the opportunity for IB students to
investigate a topic of special interest, in the form of a 4,000-word piece of independent research. The area of
research undertaken is chosen from one of the students’ six Diploma Programme subjects, or in the case of
the interdisciplinary world studies essay, two subjects, and acquaints them with the independent research
and writing skills expected at university. This leads to a major piece of formally presented, structured
writing, in which ideas and findings are communicated in a reasoned and coherent manner, appropriate to
the subject or subjects chosen. It is intended to promote high-level research and writing skills, intellectual
discovery and creativity. An authentic learning experience, it provides students with an opportunity to
engage in personal research on a topic of choice, under the guidance of a supervisor.

Prior learning

Past experience shows that students will be able to study ESS successfully with no background in, or
previous knowledge of, environmental studies. Their approach to learning, characterized by the IB learner
profile attributes, will be significant here.
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The Diploma Programme

Links to the Middle Years Programme

Students who have undertaken Middle Years Programme (MYP) courses in sciences and in individuals and
societies will be well prepared for Diploma Programme ESS. The alignment between MYP and Diploma
Programme courses allows for a smooth transition for students between programmes.

In the MYP students develop cognitive and procedural skills as well as strong conceptual understandings
that support teaching and learning in the Diploma Programme. The 16 key concepts are the big ideas
of the MYP that are broad, organizing and powerful. They have relevance within each specific course
but also transcend it, having relevance in other subject groups. These key concepts facilitate both
disciplinary and interdisciplinary learning by making connections with other subjects. For MYP
sciences and MYP individuals and societies, the relevant key concepts are identified in tables 1 and 2.

Aesthetics Change Communication Communities
Connections Creativity Culture Development
Form Global interactions Identity Logic
Perspective Relationships Systems Time, place and space

Table 1

MYP key concepts for the sciences

Aesthetics Change Communication Communities
Connections Creativity Culture Development
Form Global interactions Identity Logic
Perspective Relationships Systems Time, place and space

Table 2

MYP key concepts for individuals and societies

The overlap between some key concepts in these two subject groups in MYP reinforces the position of ESS
as an interdisciplinary subject in the Diploma Programme, making the MYP a good foundation for ESS.

Courses in the MYP individuals and societies group encompass experimentation and observation, reasoning
and argumentation, the use of primary sources, and data that can be used to propose knowledge claims about
human existence and behaviour. In this subject group, MYP students begin to evaluate these knowledge
claims by assessing validity, reliability, credibility, certainty and individual, as well as cultural, perspectives.

There is focus on the development of critical and creative thinking skills that students can apply in a
wide variety of areas of interest and careers. The knowledge, skills and attitudes that students develop in
individuals and societies provide a meaningful foundation for further study and help to prepare students
for work in academia, in non-governmental and governmental organizations, non-profit organizations, and
business and industry.

Courses in the MYP sciences are focused on inquiry-based learning. A holistic sciences programme thus
allows students to develop and utilize a mixture of cognitive abilities, social skills, personal motivation,
conceptual knowledge and problem-solving competencies (Rhoton 2010). Inquiry aims to support
students’ understanding by providing them with opportunities to independently and collaboratively
investigate relevant issues through both research and experimentation. This forms a firm base of scientific
understanding with deep conceptual understanding for students entering the Diploma Programme.
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The Diploma Programme

Links to the IB Career-related Programme (CP)

The IB Career-related Programme (CP) incorporates the vision and educational principles of the IB into a
unique programme specifically developed for students who wish to engage in career-related learning.

The CP’s flexible educational framework allows schools to meet the needs, backgrounds and context of
their students. Each school creates its own distinctive version of the CP. The aim of the CP is to provide
students with an excellent foundation to support their further studies and specialized training, as well as
ensuring their success in the workforce.

An important element of the CP framework is that students are required to study a minimum of two Diploma
Programme subjects. ESS is a good choice for one of the Diploma Programme courses. By providing insight
into environmental issues and theirimpact on societies in a broad sense, it can contribute to the appreciation
of concepts such as sustainability when applied to careers ranging from construction to agriculture to the
food industry and hospitality. An understanding of issues such as energy security and ecological footprints
is also increasingly important in all spheres of industry and commerce. ESS can also contribute to a greater
understanding of an individual or organization’s role in responding to environmental challenges from a
local to a global context, through the career opportunities and choices they make.

Academic honesty

Academic honesty in the Diploma Programme is a set of values and behaviours informed by the attributes
of the learner profile. In teaching, learning and assessment, academic honesty serves to promote personal
integrity, engender respect for the integrity of others and their work, and ensure that all students have an
equal opportunity to demonstrate the knowledge and skills they acquire during their studies.

All coursework—including work submitted for assessment—is to be authentic, based on the student’s
individual and original ideas with the ideas and work of others fully acknowledged. Assessment tasks that
require teachers to provide guidance to students or that require students to work collaboratively must be
completed in full compliance with the detailed guidelines provided by the IB for the relevant subjects.

For further information on academic honesty in the IB and the Diploma Programme, please consult the
IB publications Academic honesty, The Diploma Programme: From principles into practice and General
regulations: Diploma Programme. Specific information regarding academic honesty as it pertains to external
and internal assessment components of this Diploma Programme subject can be found in this guide.

Learning diversity and learning support
requirements

Schools must ensure that equal access arrangements and reasonable adjustments are provided to
candidates with learning support requirements that are in line with the IB documents Candidates with
assessment access requirements and Learning diversity within the International Baccalaureate programmes:
Special educational needs within the International Baccalaureate programmes.
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Introduction

The nature of environmental systems and societies

ESS is an interdisciplinary group 3 and 4 course that is offered only at standard level (SL). As an
interdisciplinary course, ESS is designed to combine the methodology, techniques and knowledge
associated with group 4 (sciences) with those associated with group 3 (individuals and societies). Because
it is an interdisciplinary course, students can study ESS and have it count as either a group 3 or a group 4
course, or as both. If students choose the latter option, this leaves the opportunity to study an additional
subject from any other group, including an additional group 3 or group 4 subject.

ESS is a complex course, requiring a diverse set of skills from its students. It is firmly grounded in both a
scientific exploration of environmental systems in their structure and function and in the exploration of
cultural, economic, ethical, political, and social interactions of societies with the environment. As a result
of studying this course, students will become equipped with the ability to recognize and evaluate the
impact of our complex system of societies on the natural world. The interdisciplinary nature of the course
requires a broad skill set from students and includes the ability to perform research and investigations
and to participate in philosophical discussion. The course requires a systems approach to environmental
understanding and problem-solving, and promotes holistic thinking about environmental issues. It
is recognized that to understand the environmental issues of the 21st century and suggest suitable
management solutions, both the human and environmental aspects must be understood. Students should
be encouraged to develop solutions from a personal to a community and to a global scale.

Through the exploration of cause and effect, the course investigates how values interact with choices
and actions, resulting in a range of environmental impacts. Students develop an understanding that the
connections between environmental systems and societies are diverse, varied and dynamic. The complexity
of these interactions challenges those working towards understanding the actions required for effective
guardianship of the planet and sustainable and equitable use of shared resources.

Environmental systems and societies and the core

Environmental systems and societies and creativity, activity
and service

CAS enables students to embody the attributes of the IB learner profile in real and practical ways, to grow
as unique individuals and to recognize their role in relation to others. Students develop skills, attitudes and
dispositions through a variety of individual and group experiences that provide them with opportunities
to explore their interests and express their passions, personalities and perspectives. CAS complements
a challenging academic programme in a holistic way, providing opportunities for self-determination,
collaboration, accomplishment and enjoyment.

The three strands of CAS are:

. creativity—exploring and extending ideas leading to an original or interpretive product or
performance

. activity—physical exertion contributing to a healthy lifestyle

. service—collaborative and reciprocal engagement with the community in response to an

authentic need.
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The nature of environmental systems and societies

There are strong links between ESS and CAS that both teachers and students can explore. In ESS students
actively engage with environmental issues and create innovative solutions where possible. Students could
extend their classroom activities into CAS experiences using their learning in purposeful and meaningful
ways. All three strands of CAS can be incorporated into experiences that relate to ESS within local, national
and global communities.

Examples include:

. creating a campaign to support an initiative within the school that addresses an environmental issue
such as reduction of food waste

. taking part in voluntary work that engages with an environmental initiative such as a project to
preserve the environment of an endangered species

. working alongside a community organization to tackle the problem of air pollution by promoting and
supporting the use of bicycles and access to public transport.

Environmental systems and societies and theory of knowledge

The TOK course (first assessment 2015) engages students in reflection on the nature of knowledge and
on how we know what we claim to know. The course identifies eight ways of knowing: language, sense
perception, emotion, reason, imagination, faith, intuition and memory. Students explore these means of
producing knowledge within the context of various areas of knowledge: mathematics, natural sciences,
human sciences, history, the arts, ethics, religious knowledge systems and indigenous knowledge systems.
The course also requires students to make comparisons between the different areas of knowledge,
reflecting on how knowledge is arrived at in the various disciplines, what the disciplines have in common,
and the differences between them.

TOK lessons can support students in their study of ESS, just as the study of ESS can support students in
their TOK studies. TOK provides a space for students to engage in stimulating, wider discussions about
questions such as what it means for a discipline to be a natural science or a human science, or whether
there should be ethical constraints on the pursuit of this knowledge. It also provides an opportunity
for students to reflect on the methodologies of ESS as an interdisciplinary subject, and how these
compare to the methodologies of other areas of knowledge. It is now widely accepted that researchers
utilize not only scientific methods, but a variety of approaches, in order to enhance understanding of
the interaction between environmental systems and societies. Scientific disciplines share a common
focus on utilizing inductive and deductive reasoning, on the importance of evidence, and so on; but
in the ESS course students are also required to use other methods traditionally associated with the
human sciences.

In this way there are rich opportunities for students to create links between their ESS and TOK courses. One
way in which teachers can help students to make these links to TOK is by drawing students’ attention to
knowledge questions that arise from their subject content. Knowledge questions are open-ended questions
about knowledge, and can include the following.

. How do we distinguish science from pseudoscience?

. How does a systems approach enhance our understanding of environmental issues?

. How does knowledge of environmental systems progress?

. What is the role of imagination and intuition in a systems approach?

. What are the similarities and differences in the methods of gaining knowledge in the natural sciences

and in the human sciences?

. How does emotion impact on our perception and understanding of environmental issues?
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The nature of environmental systems and societies

Examples of relevant knowledge questions are provided within the sub-topics in the “Syllabus content”
section of this guide. Teachers can also find suggestions of interesting knowledge questions for discussion
in the “Areas of knowledge” chapter of the Theory of knowledge guide. Students should be encouraged to
raise and discuss such knowledge questions in both their ESS and TOK classes.

Environmental systems and societies and international-mindedness

Although the ESS course requires the study of environmental systems and societies at a range of scales,
from local to global, the teaching of the course should be firmly grounded in the local environment. The
syllabus contains many references to “local examples”, and fieldwork may be based on local ecosystems.

On a broader scale, the course also leads students to an appreciation of the nature of the international
dimension of ESS, since the resolution of the major environmental issues rests heavily upon international
relationships and agreements. On an organizational level, many international bodies exist, such as the
United Nations Educational, Scientific and Cultural Organization (UNESCO); the United Nations Environment
Programme (UNEP); and the World Meteorological Organization (WMO). In addition, there are many
international bodies representing every branch of environmental science. ESS teachers and students are
encouraged to access the extensive websites and databases of these international organizations and bodies
to enhance their appreciation of the international dimension.

It is widely accepted that many environmental problems are international in nature and this has led to a
global approach to research in many areas such as climate change, biodiversity and population dynamics.
The data from such research is shared worldwide and much of this is freely available to students.

The power of scientific knowledge to transform societies is unparalleled. It has the potential to produce
great universal benefits, or to reinforce inequalities and cause harm to people and the environment. In line
with the IB mission statement, ESS students need to be aware of the moral responsibility to ensure that
scientific knowledge and data are available to all countries on an equitable basis, and that countries have
the capacity to use this for developing sustainable societies.

Students’ attention should be drawn to sections of the syllabus with links to international-mindedness.
Examples of issues relating to international-mindedness are given within sub-topics in the “Syllabus
content” section of the guide. Teachers could also use resources found on the teacher resource exchange.

Engaging with sensitive topics

A cornerstone of the ESS course is the idea of environmental value systems (EVSs). Each individual, or group
of individuals, will have his or her own EVS arising from his or her beliefs and circumstances. One’s perception
of the importance and impact of environmental threats varies according to individual circumstances,
cultures and traditions, and is subject to change over time.

Studying this course will lead students to critically examine and develop their own value systems. They
should also become acquainted with the diverse range of EVSs of people from different cultures and
backgrounds. These too can be critically examined, but this should be done in an atmosphere of tolerance
and respect towards others.

8 Environmental systems and societies guide 4@



Introduction

Approaches to teaching and learning in environmental
systems and societies

Approaches to
Teaching and
Learning

Approaches to teaching and learning (ATL) across the Diploma Programme refers to deliberate strategies,
skills and attitudes that permeate the teaching and learning environments. These approaches and tools,
intrinsically linked with the IB learner profile attributes, enhance student learning and assist student
preparation for the Diploma Programme assessment and beyond. The aims of approaches to teaching and
learning in the Diploma Programme are to:

. empower teachers as “teachers of learners” as well as “teachers of content”

. empower teachers to create clearer strategies for facilitating learning experiences in which students
are more meaningfully engaged in structured inquiry and greater critical and creative thinking

. promote both the aims of individual subjects (making them more than course aspirations) and linking
previously isolated knowledge (concurrency of learning)

encourage students to develop an explicit variety of skills that will equip them to continue to be
actively engaged in learning after they leave school, and to help them not only to obtain university
admission through better grades, but also to prepare for success during tertiary education and

beyond
. enhance further the coherence and relevance of the students’ Diploma Programme experience
. allow schools to identify the distinctive nature of an IB Diploma Programme education, with its blend

of idealism and practicality.

The five categories of ATL skills (thinking skills, communication skills, social skills, self-management skills
and research skills) along with the six approaches to teaching principles (teaching based on inquiry,
teaching focused on conceptual understanding, teaching developed in local and global contexts, teaching
focused on effective teamwork and collaboration, teaching differentiated to meet the needs of all learners,
and teaching informed by assessment) encompass the key values that underpin IB pedagogy.

The order in which the ESS syllabus is arranged in the “Syllabus content” section of this guide is not the
order in which it should be taught, and it is up to teachers to decide on an approach that best incorporates
strategies for learning and teaching that suits their individual circumstances. Figure 2 may assist teachers
in designing the scheme of work as it illustrates how the ESS course is concept-based and focuses on
interactions and impacts.
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Approaches to teaching and learning in environmental systems and societies

Amospherg

Figure 2

Structure of the ESS course

Concepts and big questions

The central concepts of the ESS course include sustainability, equilibrium, strategy, biodiversity and EVSs.
Many of the issues encountered in the course and beyond, such as resource management, pollution,
globalization and energy security, are linked to these concepts and so it is important that these issues are
emphasized in each context. The big questions, listed at the end of this section, provide a focus for re-
examining these concepts in a variety of ways as the course progresses. They can be:

. used to introduce topics
. integrated as the basis for classroom discussions and student assignments
examined retrospectively to review a topic

used as a revision exercise at the end of the course.
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Approaches to teaching and learning in environmental systems and societies

Systems approach

The systems approach is central to the course and should be employed for a number of reasons.

. It facilitates disciplinary and interdisciplinary learning allowing for connections to be made with
other subjects.

. It deepens students’ understanding of complex and dynamic ecosystems.

. It allows students to integrate new content into existing knowledge.

The very nature of the environment and how we relate to it demands a holistic treatment. Environmental
systems do not function in isolation, but show deep complexity and interaction with other systems to which
they connect in a physical and temporal sense. Systems can also be examined at different levels depending
on the issue under investigation. For example, an individual lake can be thought of as a system with its own
flows and storages, but in a larger context, this lake is one element of a much larger ecosystem that impacts
on the environment and communities around it.

The concept of systems has been used in the natural sciences since the 1940s, especially in biology—for
example, in the understanding of living organisms in terms of the interactions of the endocrine, nervous
and other systems. It is recognized that a reductionist approach of some areas of traditional science
inevitably tends to overlook or understate the interactions between such systems, meaning that the “big
picture” is missed. A systems approach (which is common to many other disciplines, such as economics,
geography, ecology and engineering) emphasizes the ways in which matter, energy and information flow,
and integrates the perspectives of different disciplines to better represent the complex nature of the
environment. Wherever possible, students should be encouraged to represent the systems they study with
models that show the storages and flows, or be given these diagrams to interpret as part of the learning
process. Given the nature of the ESS course, stressing the links between syllabus sub-topics in this way is
critical and should be considered when planning the delivery of the course. An appreciation of the systems
approach can also be transplanted by students from one discipline to another.

In the “Syllabus content” section of this guide, the topics are arranged so that the underlying principles
of the systems approach to ESS are addressed in topics 1, 2 and 3. The contexts in which these principles
have relevance for the purpose of this course are described in topics 4 to 8. The first three topics are
critical in showing the basis of the systems approach to the subject, but it would be advisable to draw on
the examples of the later topics from the outset to allow students to develop genuine understanding of
this approach.

Holistic evaluation and human impact

It is important that students develop a holistic appreciation of the complexities of environmental issues,
in which the interaction between environmental systems and societies is central. The ESS course requires
that students consider the costs and the benefits of human activities, both to the environment and to
societies, on a local and global scale and over the short and long terms. In doing so, students will arrive at
informed but personal viewpoints. They should be aware of, and be able to justify, their own position and to
appreciate the views of others along the continuum of environmental philosophies. Their viewpoints may
vary according to the issues being considered.
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Approaches to teaching and learning in environmental systems and societies

Contexts

A genuine appreciation of the overarching concepts and principles of environmental systems is only
achievable when the big ideas are set in context. This course therefore requires that students explore the
application of these concepts and principles in a wide range of situations. Contexts, founded in atmospheric,
terrestrial and aquatic systems, along with the issues of energy and population, have been selected to
offer a broad range that may be approached from local to global perspectives. While the guide organizes
these contexts into a given framework of sub-topics, teachers are not required to use this structure in their
teaching, since these contexts all interact with each other. Depending on each local situation, a different
approach to the sub-topics may be more appropriate.

Please refer to the “Structuring a course” section of the Environmental systems and societies teacher support
material for further ideas of possible teaching models.

Big questions

The following big questions are intended as a guide to shape an overall concept-based approach to the
delivery of this subject, and to encourage a holistic perspective on the relationship between human
societies and natural systems. They have been designed to engender a vision of the overarching principles
that are central to the course, and to encourage students to revisit central ideas in different contexts.

A.  Which strengths and weaknesses of the systems approach and of the use of models have been
revealed through this topic?

B.  To what extent have the solutions emerging from this topic been directed at preventing
environmental impacts, limiting the extent of the environmental impacts or restoring systems in
which environmental impacts have already occurred?

C.  What value systems are at play in the causes and approaches to resolving the issues addressed in this topic?

D. How does your personal value system compare with the others you have encountered in the context
of issues raised in this topic?

E.  How are the issues addressed in this topic relevant to sustainability or sustainable development?

F. In which ways might the solutions explored in this topic alter your predictions for the state of human
societies and the biosphere decades from now?

While these big questions do not in themselves add to the required syllabus content, they identify an
approach that will be reflected in more open-ended examination questions. Table 3 shows which big
questions have been identified as having particular relevance to each of the topics. This table is not intended
to be comprehensive and teachers may find other selections more appropriate.

Big question Possible relevant topics

A 1,2,4,5,7,8

B 3,4,5,6,7,8

C 1,3,7,8

D 1,3,7,8

E 1,2,3,4,56,7,8

F 3,4,5,6,7,8

Table 3
Big questions
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Introduction

Aims

Environmental systems and societies aims

The systems approach provides the core methodology of the ESS course. It is complemented by other
influences, such as economic, historical, cultural, sociopolitical and scientific factors, to provide a holistic
perspective on environmental issues. During the course, students will look at examples on a variety of
scales, from local to global, and in an international context.

The aims of the ESS course are to enable students to:

1. acquire the knowledge and understandings of environmental systems at a variety of scales

2. apply the knowledge, methodologies and skills to analyse environmental systems and issues at a
variety of scales

3. appreciate the dynamic interconnectedness between environmental systems and societies

4.  value the combination of personal, local and global perspectives in making informed decisions and
taking responsible actions on environmental issues

5. becritically aware that resources are finite, and that these could be inequitably distributed and
exploited, and that management of these inequities is the key to sustainability

6.  develop awareness of the diversity of environmental value systems

7. develop critical awareness that environmental problems are caused and solved by decisions made by
individuals and societies that are based on different areas of knowledge

8.  engage with the controversies that surround a variety of environmental issues

9.  create innovative solutions to environmental issues by engaging actively in local and global contexts.

4 Environmental systems and societies guide 13



Introduction

Assessment objectives

These objectives reflect how the aims of the ESS course will be assessed. It is the intention of this course
that students, in the context of environmental systems and related issues, are able to fulfill the following
assessment objectives.

1. Demonstrate knowledge and understanding of relevant:
- facts and concepts
- methodologies and techniques
- values and attitudes.

2. Apply this knowledge and understanding in the analysis of:

explanations, concepts and theories

data and models

case studies in unfamiliar contexts

- arguments and value systems.
3. Evaluate, justify and synthesize, as appropriate:
- explanations, theories and models
- arguments and proposed solutions
- methods of fieldwork and investigation
- cultural viewpoints and value systems.
4. Engage with investigations of environmental and societal issues at the local and global level through:
- evaluating the political, economic and social contexts of issues

- selecting and applying the appropriate research and practical skills necessary to carry
out investigations

- suggesting collaborative and innovative solutions that demonstrate awareness and respect for
the cultural differences and value systems of others.
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Introduction

Assessment objectives in practice

Assessment components

Assessment objectives

How are the assessment
objectives addressed?

Paper 1

Objectives 1-3

Case study

Paper 2

Objectives 1-3

Section A: short answer
questions

Section B: two essays from a
choice of four

Internal assessment

Objectives 1-4

Individual investigation assessed
using markbands

The objectives will be tested in the examinations through the use of the command terms (given in the
“Glossary of command terms” section of the guide).
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Syllabus

Syllabus outline

Syllabus component Recommended
teaching hours

Core content 120

Topic 1—Foundations of environmental systems and societies 16

Topic 2—Ecosystems and ecology 25

Topic 3—Biodiversity and conservation 13

Topic 4—Water and aquatic food production systems and societies 15

Topic 5—Soil systems and terrestrial food production systems and societies 12

Topic 6—Atmospheric systems and societies 10

Topic 7—Climate change and energy production 13

Topic 8—Human systems and resource use 16

Practical scheme of work 30

Practical activities 20

Individual investigation 10

Total teaching hours 150

The recommended teaching time is 150 hours to complete SL courses as stated in article 8.2 of the document
General regulations: Diploma Programme.

Practical work

Practical work is an important aspect of the ESS course, whether in the laboratory, classroom, or out in the
field. The syllabus not only directly requires the use of field techniques, but many components can only
be covered effectively through this approach. Practical work in ESS is an opportunity for students to gain
and develop skills and techniques beyond the requirements of the assessment model and should be fully
integrated with the teaching of the course.

In line with the IB animal experimentation policy (see the Environmental systems and societies teacher support
material for full details), the following guidelines exist for all practical work undertaken as part of the
Diploma Programme.

. No experiments involving other people will be undertaken without their written consent and their
understanding of the nature of the experiment.

. No experiment will be undertaken that inflicts pain on, or causes distress to, humans or live animals.

. No experiment or fieldwork will be undertaken that damages the environment.

16 Environmental systems and societies guide {Q



Syllabus outline

Mathematical requirements

All Diploma Programme ESS students should be able to:

. perform the basic arithmetic functions: addition, subtraction, multiplication and division

. carry out calculations involving means, decimals, fractions, percentages, ratios, approximations
and reciprocals

. use standard notation (for example, 3.6 x 10°)

. use direct and inverse proportion

. solve simple algebraic equations

. plot graphs (with suitable scales and axes) including two variables that show linear and non-

linear relationships
. interpret graphs, including the significance of gradients, changes in gradients, intercepts and areas

. interpret data presented in various forms (for example, bar charts, histograms and pie charts).

Use of information communication technology

The use of information communication technology (ICT) is encouraged throughout all aspects of the course
in relation to both the practical programme and day-to-day classroom activities.

Planning the course

The syllabus as provided in this subject guide is not intended to be in teaching order. Instead it provides
detail of what must be covered by the end of the course. A school should develop a scheme of work that best
works for its students. For example, the scheme of work could be developed to match available resources,
to take into account student prior learning and experience, or in conjunction with other local requirements.

However the course is planned, adequate time must be provided for examination revision. Time must also
be given for students to reflect on their learning experience and their growth as learners.

Format of the guide

The format of the “Syllabus content” of the guide has been designed to give prominence and focus to
teaching and learning in the context of the IB Diploma Programme.

Topics
Topics are numbered—for example, “Topic 6: Atmospheric systems and societies”. With each topic, the

relevant big questions (see the section “Approaches to teaching and learning in environmental systems and
societies”) are given.

Sub-topics

Sub-topics are numbered as well—for example, “6.1 Introduction to the atmosphere”. Further information
and guidance are contained in the Environmental systems and societies teacher support material.

) Environmental systems and societies guide 17



Syllabus outline

Each sub-topic begins with “Significant ideas”, which are the overarching principles that define and
encapsulate the learning within the sub-topic.

Underneath the “Significant ideas” there are two columns. The first column lists:

. “Knowledge and understanding”, which are the main ideas to be addressed

. “Applications and skills”, which outline how the knowledge and understandings can be applied and
some of the specific skills that should be developed in relation to the sub-topic.

The contents of the “Significant ideas” section and the contents of the left-hand column are all
legitimate items for assessment. In addition, some assessment of international-mindedness, from
the content of the right-hand column, will take place as in the previous course.

The second column lists:

. “Guidance”, which gives information about the limits and constraints and the depth of treatment
required for teachers

. “International-mindedness”, which, where appropriate, suggests to teachers relevant references to
international-mindedness

. “Theory of knowledge”, which provides examples of TOK knowledge questions (see the Theory
of knowledge guide) that can be used to focus students’ thoughts on the preparation of the TOK
prescribed essay

. “Connections”, which identify the links between the sub-topic, other parts of the syllabus and the
Diploma Programme in general.

Topic 1: <Title>

1.1 Sub-topic

Significant ideas: A description of the overarching principles and concepts of the sub-topic.

Knowledge and understanding: Guidance:
. Specifics of the content requirements for . Specifics of, and constraints to, the
each sub-topic. requirements for the knowledge,

Applications and skills: understandings, applications and skills.

International-mindedness:

. Details of how students can apply the
understandings. For example, these . Ideas that teachers can easily integrate into
applications could involve discussions of the delivery of their lessons.
viewpoints or an evaluation of issues and Theory of knowledge:
impacts.

. Examples of TOK knowledge questions.

Connections:

. Syllabus and cross-curricular links.
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Syllabus outline

Environmental systems and societies and the
IB learner profile

The ESS course contributes to the development of the IB learner profile. By following the course, students
will have engaged with the attributes of the IB learner profile. For example, the requirements of the internal
assessment provide students with opportunities to develop every aspect of the IB learner profile. For each
attribute of the learner profile, a number of references from the course are given below.

Learner profile
attribute

Environmental systems and societies

Inquirers

Aims 1,2,5and 6

Practical work and internal assessment

Knowledgeable

Aims 1,2,3,5and 6

International-mindedness links, practical work and internal assessment

Thinkers

Aims 3,5,7 and 8

TOK links, practical work and internal assessment

Communicators

Aims 2,8 and 9

External assessment, practical work and internal assessment

Principled

Aims 4,7,8and 9

Practical work and internal assessment, ethical behaviour/practice
(Ethical practice in the Diploma Programme poster, IB animal experimentation policy),
academic honesty

Open-minded

Aims 3,4,6,7 and 8

International-mindedness links, practical work and internal assessment

Caring

Aims 4,8 and 9

Practical work and internal assessment, ethical behaviour/practice
(Ethical practice in the Diploma Programme poster, IB animal experimentation policy)

Risk-takers

Aims 4,8 and 9

Practical work and internal assessment

Balanced

Aims 4, 5,6 and 7

Practical work and internal assessment

Reflective

Aims 3,4,5,6,and 7

Practical work and internal assessment

4 Environmental systems and societies guide 19



Syllabus

Syllabus content

Syllabus component Teaching hours

Topic 1: Foundations of environmental systems and societies 16
1.1 Environmental value systems

1.2 Systems and models
1.3 Energy and equilibria
1.4 Sustainability

1.5 Humans and pollution

Topic 2: Ecosystems and ecology 25
2.1 Species and populations

2.2 Communities and ecosystems
2.3 Flows of energy and matter
2.4 Biomes, zonation and succession

2.5 Investigating ecosystems

Topic 3: Biodiversity and conservation 13
3.1  Anintroduction to biodiversity

3.2 Origins of biodiversity
3.3 Threats to biodiversity

3.4 Conservation of biodiversity

Topic 4: Water and aquatic food production systems and societies 15
4.1 Introduction to water systems

4.2 Access to fresh water
4.3 Aquatic food production systems

44  Water pollution

Topic 5: Soil systems and terrestrial food production systems and 12
societies
5.1 Introduction to soil systems

5.2 Terrestrial food production systems and food choices

5.3 Soil degradation and conservation
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Syllabus content

Syllabus component Teaching hours

Topic 6: Atmospheric systems and societies 10
6.1 Introduction to the atmosphere

6.2 Stratospheric ozone
6.3 Photochemical smog

6.4 Acid deposition

Topic 7: Climate change and energy production 13
7.1  Energy choices and security

7.2 Climate change—causes and impacts

7.3 Climate change—mitigation and adaptation

Topic 8: Human systems and resource use 16
8.1  Human population dynamics

8.2 Resource use in society
8.3 Solid domestic waste

8.4 Human population carrying capacity

Total teaching hours 120
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Topic 1: Foundations of environmental systems and societies (16 hours)
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Topic 1: Foundations of environmental systems and societies (16 hours)
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Process of pollution Level of pollution management

Altering human activity

Human The most fundamental level of pollution management is to change the human
activity activity that leads to the production of the pollutant in the first place, by
producing promoting alternative technologies, lifestyles and values through:
pollutant
. campaigns
. education
. community groups
. governmental legislation
. economic incentives/disincentives.

Controlling release of pollutant

Release Where the activity/production is not completely stopped, strategies can be
pollutant applied at the level of regulating or preventing the release of pollutants by:
into environment
. legislating and regulating standards of emission
. developing/applying technologies for extracting pollutant from
emissions.

Clean-up and restoration of damaged systems

Impact Where both the above levels of management have failed, strategies may be
of pollutant introduced to recover damaged ecosystems by:
on ecosystems . extracting and removing pollutant from ecosystem
. replanting/restocking lost or depleted populations and communities.
Figure 3

Pollution management targeted at three different levels
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Topic 3: Biodiversity and conservation (13 hours)
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Topic 4: Water and aquatic food production systems and societies (15 hours)
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Topic 4: Water and aquatic food production systems and societies (15 hours)
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Topic 4: Water and aquatic food production systems and societies (15 hours)
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Assessment

Assessment in the Diploma Programme

General

Assessment is an integral part of teaching and learning. The most important aims of assessment in the
Diploma Programme are that it should support curricular goals and encourage appropriate student
learning. Both external and internal assessments are used in the Diploma Programme. IB examiners mark
work produced for external assessment, while work produced for internal assessment is marked by teachers
and externally moderated by the IB.

There are two types of assessment identified by the IB.

. Formative assessment informs both teaching and learning. It is concerned with providing accurate
and helpful feedback to students and teachers on the kind of learning taking place and the nature
of students’ strengths and weaknesses in order to help develop students’ understanding and
capabilities. Formative assessment can also help to improve teaching quality, as it can provide
information to monitor progress towards meeting the course aims and objectives.

. Summative assessment gives an overview of previous learning and is concerned with measuring
student achievement.

The Diploma Programme primarily focuses on summative assessment designed to record student
achievement at, or towards the end of, the course of study. However, many of the assessment instruments
can also be used formatively during the course of teaching and learning, and teachers are encouraged to
do this. A comprehensive assessment plan is viewed as being integral with teaching, learning and course
organization. For further information, see the IB Programme standards and practices document.

The approach to assessment used by the IB is criterion-related, not norm-referenced. This approach to
assessment judges students’ work by their performance in relation to identified levels of attainment, and
not in relation to the work of other students. For further information on assessment within the Diploma
Programme please refer to the publication Diploma Programme assessment: Principles and practice.

To support teachers in the planning, delivery and assessment of the Diploma Programme courses, a
variety of resources can be found on the OCC or purchased from the IB store (store.ibo.org). Additional
publications such as specimen papers and markschemes, teacher support materials, subject reports and
grade descriptors can also be found on the OCC. Past examination papers as well as markschemes can be
purchased from the IB store.

Methods of assessment

The IB uses several methods to assess work produced by students.

Assessment criteria

Assessment criteria are used when the assessment task is open-ended. Each criterion concentrates on
a particular skill that students are expected to demonstrate. An assessment objective describes what
students should be able to do, and assessment criteria describe how well they should be able to do it. Using
assessment criteria allows discrimination between different answers and encourages a variety of responses.
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Each criterion comprises a set of hierarchically ordered level descriptors. Each level descriptor is worth one
or more marks. Each criterion is applied independently using a best-fit model. The maximum marks for each
criterion may differ according to the criterion’s importance. The marks awarded for each criterion are added
together to give the total mark for the piece of work.

Markbands

Markbands are a comprehensive statement of expected performance against which responses are judged.
They represent a single holistic criterion divided into level descriptors. Each level descriptor corresponds
to a range of marks to differentiate student performance. A best-fit approach is used to ascertain which
particular mark to use from the possible range for each level descriptor.

Analytic markschemes

Analytic markschemes are prepared for those examination questions that expect a particular kind of
response and/or a given final answer from students. They give detailed instructions to examiners on how to
break down the total mark for each question for different parts of the response.

Marking notes

For some assessment components marked using assessment criteria, marking notes are provided. Marking
notes give guidance on how to apply assessment criteria to the particular requirements of a question.

Responsibilities of the school

The school is required to ensure that equal access arrangements and reasonable adjustments are provided
to candidates with learning support requirements that are in line with the IB documents Candidates with
assessment access requirements and Learning diversity within the International Baccalaureate programmes:
Special educational needs within the International Baccalaureate programmes.

Acknowledging the ideas or work of another person

Coordinators and teachers are reminded that candidates must acknowledge all sources used in work
submitted for assessment. The following is intended as a clarification of this requirement.

Diploma Programme candidates submit work for assessment in a variety of media that may include audio-
visual material, text, graphs, images and/or data published in print or electronic sources. If a candidate uses
the work or ideas of another person, the candidate must acknowledge the source using a standard style of
referencing in a consistent manner. A candidate’s failure to acknowledge a source will be investigated by the
IB as a potential breach of regulations that may result in a penalty imposed by the IB final award committee.

The IB does not prescribe which style(s) of referencing or in-text citation should be used by candidates; this is
left to the discretion of appropriate faculty/staff in the candidate’s school. The wide range of subjects, three
response languages and the diversity of referencing styles make it impractical and restrictive to insist on
particular styles. In practice, certain styles may prove most commonly used, but schools are free to choose
a style that is appropriate for the subject concerned and the language in which candidates’ work is written.
Regardless of the reference style adopted by the school for a given subject, it is expected that the minimum
information given includes: name of author, date of publication, title of source, and page numbers as applicable.

Candidates are expected to use a standard style and use it consistently so that credit is given to all sources
used, including sources that have been paraphrased or summarized. When writing text a candidate must
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clearly distinguish between his or her words and those of others by the use of quotation marks (or other
method, such as indentation) followed by an appropriate citation that denotes an entry in the bibliography.
If an electronic source is cited, the date of access must be indicated. Candidates are not expected to show
faultless expertise in referencing, but are expected to demonstrate that all sources have been acknowledged.
Candidates must be advised that audio-visual material, text, graphs, images and/or data published in print
or in electronic sources that is not their own must also attribute the source. Again, an appropriate style of
referencing/citation must be used.

Inclusive assessment arrangements

Inclusive assessment arrangements are available for candidates with assessment access requirements.
These arrangements enable candidates with diverse needs to access the examinations and demonstrate
their knowledge and understanding of the constructs being assessed.

The IB document Candidates with assessment access requirements provides details on all the inclusive
assessment arrangements available to candidates with learning support requirements. The IB document
Learning diversity within the International Baccalaureate programmes: Special educational needs within the
International Baccalaureate programmes outlines the position of the IB with regard to candidates with diverse
learning needs in the IB programmes. For candidates affected by adverse circumstances, the IB documents
General regulations: Diploma Programme and the Handbook of procedures for the Diploma Programme provide
details on access consideration.
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Assessment outline

First assessment 2017

Assessment component Weighting Approximate weighting of Duration
(%) objectives in each (hours)
component (%)

1and2 3
Paper 1 (case study) 25 50 50 1
Paper 2 (short answers and 50 50 50 2
structured essays)
Internal assessment 25 Covers objectives 1, 2,3 and 4 10

(individual investigation)
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External assessment

The following methods are used to assess students.

. Detailed markschemes specific to each examination paper

. Markbands
The markbands are published in this guide.

. For paper 1, there is a markscheme.

. For paper 2, there are markbands and a markscheme.

The markbands are related to the assessment objectives established for the ESS course. The markschemes
are specific to each examination.

External assessment details

The external assessment consists of two written papers and is worth 75% of the final assessment.

A calculator is required for both papers. Graphic display calculators (GDCs) are permitted (see the Calculator
section on the OCC: Diploma Programme > Mathematics > Calculators).

Note: Wherever possible, teachers should use, and encourage students to use, the Systeme
International d’Unités (International System of Units—SI units).

Paper 1

Duration: 1 hour

Weighting: 25%

Marks: 40

. Students will be provided with a range of data in a variety of forms relating to a specific, previously
unseen case study.

. Questions will be based on the analysis and evaluation of the data in the case study.
. All of the questions are compulsory.

. The questions test assessment objectives 1,2 and 3.

Paper 2

Duration: 2 hours

Weighting 50%

Marks: 65

. Paper 2 consists of two sections, A and B.

. Section A (25 marks) is made up of short-answer and data-based questions.
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. Section B (40 marks) requires students to answer two structured essay questions from a choice of
four. Each question is worth 20 marks.

. The questions test assessment objectives 1, 2 and 3.

The final part of each essay in section B (9 marks) will be marked using markbands.

The aim is to find the descriptor that conveys most accurately the level attained by the student’s work,
using the best-fit model. A best-fit approach means that compensation will be made when a piece of work
matches different aspects of a markband at different levels. The mark awarded will be one that most fairly
reflects the balance of achievement against the markband. It is not necessary for every single aspect of a
level descriptor to be met for that mark to be awarded.

It is recommended that the markbands be made available to students. The descriptors of these markbands
are given below.

Marks Level descriptor
0 The response does not reach a standard described by the descriptors below and is not
relevant to the question.
The response contains:
. minimal evidence of knowledge and understanding of ESS issues or concepts
. fragmented knowledge statements poorly linked to the context of the question
1-3 . some appropriate use of ESS terminology
. no examples where required, or examples with insufficient explanation/relevance
. superficial analysis that amounts to no more than a list of facts/ideas
. judgments/conclusions that are vague or not supported by evidence/argument.
The response contains:
. some evidence of sound knowledge and understanding of ESS issues and concepts
. knowledge statements effectively linked to the context of the question
4-6 . largely appropriate use of ESS terminology
. some use of relevant examples where required, but with limited explanation
. clear analysis that shows a degree of balance
. some clear judgments/conclusions, supported by limited evidence/arguments.
The response contains:
. substantial evidence of sound knowledge and understanding of ESS issues and
concepts
. a wide breadth of knowledge statements effectively linked with each other, and to
the context of the question
7-9 . consistently appropriate and precise use of ESS terminology
. effective use of pertinent, well-explained examples, where required, showing some
originality
. thorough, well-balanced, insightful analysis
. explicit judgments/conclusions that are well-supported by evidence/arguments and
that include some critical reflection.
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Internal assessment

Purpose of internal assessment

Internal assessment is an integral part of the course and is compulsory for all students. It enables students
to demonstrate the application of their skills and knowledge, and to pursue their personal interests, without
the time limitations and other constraints that are associated with written examinations. The internal
assessment should, as far as possible, be woven into normal classroom teaching and not be a separate
activity conducted after a course has been taught.

The internal assessment task involves the completion of an individual investigation of an ESS research
question that has been designed and implemented by the student. The investigation is submitted as
a written report.

Note: Any investigation that is to be used for internal assessment should be specifically designed by
the student to address the assessment criteria. Students must therefore be provided with a copy of
the assessment criteria when the requirements of the investigation are explained to them.

If a student undertakes an extended essay, it must not be based on the research question of the ESS
internal assessment.

Time allocation

The time allocation for the internal assessment activity is 10 hours.

Internal assessment is an integral part of the ESS course, contributing 25% to the final assessment.
This weighting should be reflected in the time that is allocated to teaching the knowledge, skills
and understanding required to undertake the work, as well as the total time allocated to carry out the
investigation itself.

It is recommended that a total of approximately 10 hours of teaching time should be allocated to the task.
This should include:

. time for the teacher to explain to students the requirements of the internal assessment
. time to refer to the IB animal experimentation policy if appropriate

. time for students to work on the internal assessment component and ask questions

. time for consultation between the teacher and each student

. time to review and monitor progress, and to check authenticity.

98 Environmental systems and societies guide {9



Internal assessment

Guidance and authenticity

The report submitted for internal assessment must be the student’s own work. However, it is not the
intention that students should decide upon a title or topic and be left to work on the internal assessment
component without any further support from the teacher. The teacher should play an important role during
both the planning stage and the period when the student is working on the internally assessed work. It is
the responsibility of the teacher to ensure that students are familiar with:

. the requirements of the type of work to be internally assessed
. the IB animal experimentation policy document
. the assessment criteria; students must understand that the work submitted for assessment must

address these criteria effectively.

Teachers and students must discuss the internally assessed work. Students should be encouraged to initiate
discussions with the teacher to obtain advice and information, and students must not be penalized for
seeking guidance. As part of the learning process, teachers should read and give advice to students on one
draft of the work. The teacher should provide oral or written advice on how the work could be improved,
but not edit the draft. The next version handed to the teacher must be the final version for submission.

It is the responsibility of teachers to ensure that all students understand the basic meaning and significance
of concepts that relate to academic honesty, especially authenticity and intellectual property. Teachers must
ensure that all student work for assessment is prepared according to the requirements and must explain
clearly to students that the internally assessed work must be entirely their own.

All work submitted to the IB for moderation or assessment must be authenticated by a teacher, and must
not include any known instances of suspected or confirmed academic misconduct. Each student must
confirm that the work is his or her authentic work and constitutes the final version of that work. Once a
student has officially submitted the final version of the work it cannot be retracted. The requirement to
confirm the authenticity of work applies to the work of all students, not just the sample work that will be
submitted to the IB for the purpose of moderation. For further details refer to the IB publications Academic
honesty, The Diploma Programme: From principles into practice and the relevant articles in General regulations:
Diploma Programme.

Authenticity may be checked by discussion with the student on the content of the work, and scrutiny of one
or more of the following:

. the student’s initial proposal

. the first draft of the written work

. the references cited

. the style of writing compared with work known to be that of the student

. the analysis of the work by a web-based plagiarism detection service.

The same piece of work cannot be submitted to meet the requirements of both the internal assessment and
the extended essay.

Using assessment criteria for internal assessment

For internal assessment, a number of assessment criteria have been identified. Each assessment criterion has
level descriptors describing specific achievement levels, together with an appropriate range of marks. The
level descriptors concentrate on positive achievement, although for the lower levels failure to achieve may
be included in the description.

) Environmental systems and societies guide 99



Internal assessment

Teachers must judge the internally assessed work against the criteria using the level descriptors.

. The aim is to find, for each criterion, the descriptor that conveys most accurately the level attained by
the student, using the best-fit model. A best-fit approach means that compensation should be made
when a piece of work matches different aspects of a criterion at different levels. The mark awarded
should be one that most fairly reflects the balance of achievement against the criterion. It is not
necessary for every single aspect of a level descriptor to be met for that mark to be awarded.

. When assessing a student’s work, teachers should read the level descriptors for each criterion until
they reach a descriptor that most appropriately describes the level of the work being assessed. If a
piece of work seems to fall between two descriptors, both descriptors should be read again and the
one that more appropriately describes the student’s work should be chosen.

. Where there are two or more marks available within a level, teachers should award the upper marks
if the student’s work demonstrates the qualities described to a great extent; the work may be close
to achieving marks in the level above. Teachers should award the lower marks if the student’s work
demonstrates the qualities described to a lesser extent; the work may be close to achieving marks in
the level below.

. Only whole numbers should be recorded; partial marks, (fractions and decimals) are not acceptable.

. Teachers should not think in terms of a pass or fail boundary, but should concentrate on identifying
the appropriate descriptor for each assessment criterion.

. The highest level descriptors do not imply faultless performance but should be achievable by a
student. Teachers should not hesitate to use the extremes if they are appropriate descriptions of the
work being assessed.

. A student who attains a high achievement level in relation to one criterion will not necessarily
attain high achievement levels in relation to the other criteria. Similarly, a student who attains a low
achievement level for one criterion will not necessarily attain low achievement levels for the other
criteria. Teachers should not assume that the overall assessment of the students will produce any
particular distribution of marks.

. It is recommended that the assessment criteria be made available to students.

Internal assessment details

Duration: 10 hours
Weighting: 25%

. Individual investigation

. The investigation covers assessment objectives 1, 2, 3 and 4.

The individual investigation will be a single task taking about 10 hours. This time allocation includes time
for consultation with the teacher to discuss the research question before the investigation is implemented,
as well as time spent developing methodology and collecting data. It should be noted that during the
consultation stage, the teacher provides advice to support the student but does not tell the student what to
investigate or how to carry it out. Before the final submission, teachers should also provide feedback to the
student on one draft of the written report.

The purpose of the internal assessment investigation is to focus on a particular aspect of an ESS issue and
to apply the results to a broader environmental and/or societal context. The investigation is recorded as a
written report.

The report should be 1,500 to 2,250 words long. Students should be made aware that external moderators
will not read beyond 2,250 words and teachers should only mark up to this limit.
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Internal assessment

The internal assessment investigation consists of:

. identifying an ESS issue and focusing on one of its specific aspects

. developing methodologies to generate data that are analysed to produce knowledge and
understanding of this focused aspect

. applying the outcomes of the focused investigation to provide understanding or solutions in the
broader ESS context.

Itisimportant to stress that the focused research question should arise from a broader area of environmental
interest (the context), so that in conjunction with evaluating the research process and findings of their
study, students will be able to discuss the extent to which their study applies to the environmental issue
that interests them at a local, regional or global level (the application). This broader discussion does not
have to be in direct relation to their findings, because the quality of data collected is not always good
enough to use for this application, and this should not be an expectation. However, it is intended that this
discussion will lead students to develop creative thinking and novel solutions, or to inform current political
and management decisions relating to the issue. For example, if a student carries out a study on the impact
of wind turbines that have been erected in the vicinity of their school, he or she may suggest solutions for
the erection of wind turbines in other areas based on their findings.

This style of investigation reflects the interdisciplinary nature of the task.

The investigation produced should be commensurate with the level of the course and may draw on
methodologies and analytical techniques used in either experimental or human science studies.

Methodologies

. Values and attitude surveys or questionnaires

. Interviews

. Issues-based inquiries to inform decision-making

. Observational fieldwork (natural experiments)

. Field manipulation experiments

. Ecosystem modelling (including mesocosms or bottle experiments)
. Laboratory work

. Models of sustainability

. Use of systems diagrams or other valid holistic modelling approaches
. Elements of environmental impact assessments

. Secondary demographic, development and environmental data

. Collection of both qualitative and quantitative data

Analytical techniques
. Estimations of NPP/GPP or NSP/GSP

. Application of descriptive statistics (measures of spread and average)

. Application of inferential statistics (testing of null hypotheses)

. Other complex calculations

. Cartographic analysis

. Use of spreadsheets or databases

. Detailed calculations of footprints (including ecological, carbon, water footprints)
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Internal assessment

Investigations may consist of appropriate qualitative work or quantitative work. In some cases these
are descriptive approaches and may involve the collection of considerable qualitative data. In others,
establishing cause and effect through inferential statistical analysis (a scientific approach) may be used.
Exemplars to further assist teachers are presented in the Environmental systems and societies teacher
support material.

Internal assessment criteria

For internal assessment, the following assessment criteria will be used.

Indentifying | Planning Results, Discussion | Applications | Communication
the context (PLA) analysis and (APP) (COM)
(CXT) and evaluation Total
conclusion (DEV)
(RAC)
6 6 6 6 3 3 30
(20%) (20%) (20%) (20%) (10%) (10%) (100%)

Levels of performance are described using multiple indicators per level. In many cases the indicators
occur together in a specific level, but not always. Also, not all indicators are always present. This means
that a candidate can demonstrate performances that fit into different levels. To accommodate this, the
IB assessment models use markbands and advise examiners and teachers to use a best-fit approach in
deciding the appropriate mark for a particular criterion.

Teachers should read the guidance on using markbands shown above in the section called “Using
assessment criteria for internal assessment” before starting to mark. It is also essential to be fully acquainted
with the marking of the exemplars in the teacher support material. The precise meaning of the command
terms used in the criteria can be found in the glossary of this subject guide.
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Internal assessment

Identifying the context (CXT) (6)

This criterion assesses the extent to which the student establishes and explores an environmental issue
(either local or global) for an investigation and develops this to state a relevant and focused research

question.
Achievement Descriptor
level
0 The student’s report does not reach a standard described by any of the descriptors
given below.
1-2 The student’s report:
. states a research question, but there is a lack of focus
. outlines an environmental issue (either local or global) that is linked to the
research question
. lists connections between the environmental issue (either local or global)
and the research question but there are significant omissions.
3-4 The student’s report:
. states a relevant research question
. outlines an environmental issue (either local or global) that provides the
context to the research question
. describes connections between the environmental issue (either local or
global) and the research question, but there are omissions.
5-6 The student’s report:
. states a relevant, coherent and focused research question
. discusses a relevant environmental issue (either local or global) that provides
the context for the research question
. explains the connections between the environmental issue (either local or
global) and the research question.
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Internal assessment

Planning (PLA) (6)

This criterion assesses the extent to which the student has developed appropriate methods to gather data
that is relevant to the research question. This data could be primary or secondary, qualitative or quantitative,
and may utilize techniques associated with both experimental or social science methods of inquiry. There is
an assessment of safety, environmental and ethical considerations where applicable.

Achievement Descriptor
level
0 The student’s report does not reach a standard described by any of the
descriptors given below.
1-2 The student’s report:
. designs a method that is inappropriate because it will not allow for the
collection of relevant data
. outlines the choice of sampling strategy but with some errors and omissions
. lists some risks and ethical considerations where applicable.
3-4 The student’s report:
. designs a repeatable* method appropriate to the research question but the
method does not allow for the collection of sufficient relevant data
. describes the choice of sampling strategy
. outlines the risk assessment and ethical considerations where applicable.
5-6 The student’s report:
. designs a repeatable* method appropriate to the research question that
allows for the collection of sufficient relevant data
. justifies the choice of sampling strategy used
. describes the risk assessment and ethical considerations where applicable.

*Repeatable, in this context, means that sufficient detail is provided for the reader to be able to replicate the data

collection for another environment or society. It does not necessarily mean repeatable in the sense of replicating it

under laboratory conditions to obtain a number of runs or repeats in which all the control variables are exactly the same.
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Internal assessment

Results, analysis and conclusion (RAC) (6)

This criterion assesses the extent to which the student has collected, recorded, processed and interpreted
the data in ways that are relevant to the research question. The patterns in the data are correctly interpreted
to reach a valid conclusion.

Achievement Descriptor
level
0 The student’s report does not reach a standard described by any of the descriptors
given below.
1-2 The student’s report:
. constructs some diagrams, charts or graphs of quantitative and/or
qualitative data, but there are significant errors or omissions
. analyses some of the data but there are significant errors and/or omissions
. states a conclusion that is not supported by the data.
3-4 The student’s report:
. constructs diagrams, charts or graphs of quantitative and/or qualitative data
that are appropriate but there are some omissions
. analyses the data correctly but the analysis is incomplete
. interprets some trends, patterns or relationships in the data so that a
conclusion with some validity is deduced.
5-6 The student’s report:
. constructs diagrams, charts or graphs of all relevant quantitative and/or
qualitative data appropriately
. analyses the data correctly and completely so that all relevant patterns are
displayed
. interprets trends, patterns or relationships in the data, so that a valid
conclusion to the research question is deduced.
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Internal assessment

Discussion and evaluation (DEV) (6)

This criterion assesses the extent to which the student discusses the conclusion in the context of the
environmental issue, and carries out an evaluation of the investigation.

Achievement Descriptor
level
0 The student’s report does not reach a standard described by any of the descriptors
given below.
1-2 The student'’s report:
. describes how some aspects of the conclusion are related to the
environmental issue
. identifies some strengths and weaknesses and limitations of the method
. suggests superficial modifications and/or further areas of research.
3-4 The student’s report:
. evaluates the conclusion in the context of the environmental issue but there
are omissions
. describes some strengths, weaknesses and limitations within the method
used
. suggests modifications and further areas of research.
5-6 The student’s report:

. evaluates the conclusion in the context of the environmental issue
. discusses strengths, weaknesses and limitations within the method used
. suggests modifications addressing one or more significant weaknesses with

large effect and further areas of research.
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Internal assessment

Applications (APP) (3)

This criterion assesses the extent to which the student identifies and evaluates one way to apply the
outcomes of the investigation in relation to the broader environmental issue that was identified at the start

of the project.
Achievement Descriptor
level
0 The student’s report does not reach a standard described by any of the descriptors
given below.
1 The student’s report:

. states one potential application and/or solution to the environmental issue
that has been discussed in the context

. describes some strengths, weaknesses and limitations of this solution.

2 The student’s report:

. describes one potential application and/or solution to the environmental
issue that has been discussed in the context, based on the findings of the
study, but the justification is weak or missing

. evaluates some relevant strengths, weaknesses and limitations of this
solution.

3 The student’s report:

. justifies one potential application and/or solution to the environmental issue
that has been discussed in the context, based on the findings of the study

. evaluates relevant strengths, weaknesses and limitations of this solution.
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Internal assessment

Communication (COM) (3)

This criterion assesses whether the report has been presented in a way that supports effective
communication in terms of structure, coherence and clarity. The focus, process and outcomes of the report

are all well presented.

Achievement Descriptor
level
0 The student’s report does not reach a standard described by any of the
descriptors given below.
1 . The investigation has limited structure and organization.
. The report makes limited use of appropriate terminology and it is not
concise.
. The presentation of the report limits the reader’s understanding.
2 . The report has structure and organization but this is not sustained
throughout the report.
. The report either makes use of appropriate terminology or is concise.
. The report is mainly logical and coherent, but is difficult to follow in parts.
3 . The report is well structured and well organized.
. The report makes consistent use of appropriate terminology and is
concise.
. The report is logical and coherent.

Please note that while the report would be expected to be correctly referenced, students will not be
penalized under this criterion for a lack of bibliography or other means of citation. It is likely that such an
omission would be treated under the IB Diploma Programme academic honesty policy.
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Internal assessment

Rationale for practical work

Although the requirements for internal assessment are centred on the investigation, students are required
to take part in a practical programme of work that accounts for 20 hours of lesson time in addition to the
10 hours prescribed for the internal assessment task. The different types of practical activities that a student
may engage in serve a variety of purposes, including:

. illustrating, teaching and reinforcing theoretical concepts

. developing an appreciation of the essential hands-on nature of laboratory and fieldwork

. developing an appreciation of the use of secondary data from databases

. developing an appreciation of the use of modelling

. developing an appreciation of the benefits and limitations of a range of investigative methodology.

Practical scheme of work

The practical scheme of work (PSOW) is the practical course planned by the teacher and acts as a summary
of all the investigative activities carried out by a class.

Syllabus coverage

The range of practical work carried out should reflect the breadth and depth of the subject syllabus, but it is
not necessary to carry out an investigation for every syllabus topic. However, all students must participate in
the internal assessment investigation.

Planning the practical scheme of work

Teachers are free to formulate their own practical schemes of work by choosing practical activities according
to the requirements outlined. Their choices should be based on:

. the needs of their students
. available resources
. teaching styles.

Each scheme must include some complex tasks that make greater conceptual demands on students.
Given the aims and objectives of this course, students should be provided with the opportunity to carry
out investigations that demonstrate the interrelationships between environmental and social systems. A
scheme made up entirely of simple experiments, such as ticking boxes or exercises involving filling in tables,
will not provide an adequate range of experience for students.

Teachers are encouraged to use the OCC to share ideas about possible practical activities by joining in the
discussion forums and adding resources in the subject home page.

Flexibility
The practical programme is flexible enough to allow a wide variety of practical activities to be carried out.
These could include:

. short labs or projects extending over several weeks
. computer simulations
. using databases for secondary data
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Internal assessment

. developing and using models
. data-gathering exercises such as questionnaires, user trials and surveys
. data-analysis exercises

. fieldwork.

It is vital, however, that the range of tasks undertaken reflects the interdisciplinary nature of this course.
Through a balanced and varied practical scheme of work, students should be able to experience tasks that
focus on laboratory or fieldwork, as well as more value-based investigations.

Practical work documentation

Details of the practical scheme of work are recorded on the form ES&S/PSOW provided in the “Forms and
coversheets” section of the Handbook of procedures for the Diploma Programme. A copy of the class ES&S/
PSOW form must be included with any sample set sent to the IB for moderation. A template of this form
is available on the OCC (Diploma Programme > Sciences > Environmental systems and societies >
Sample forms).

Time allocation for practical work

The recommended teaching time for all Diploma Programme courses is 150 hours at SL. Students of ESS
are required to spend a minimum of 30 hours on practical activities (excluding time spent writing up work).
This time includes 10 hours for the internal assessment investigation. (Only 2-3 hours of investigative work
can be carried out after the deadline for submitting work to the moderator and still be counted in the total
number of hours for the practical scheme of work.)
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Appendices

Glossary of command terms

Command terms for environmental systems
and societies

Students should be familiar with the following key terms and phrases used in examination questions, which
are to be understood as described below. Although these terms will be used frequently in examination
questions, other terms may be used to direct students to present an argument in a specific way.

Objective 1

Define

Draw

Label

List

Measure

State

Give the precise meaning of a word, phrase, concept or physical quantity.

Represent by means of a labelled, accurate diagram or graph, using a pencil. A ruler
(straight edge) should be used for straight lines. Diagrams should be drawn to scale.
Graphs should have points correctly plotted (if appropriate) and joined in a straight
line or smooth curve.

Add labels to a diagram.
Give a sequence of brief answers with no explanation.
Obtain a value for a quantity.

Give a specific name, value or other brief answer without explanation or calculation.

Objective 2

Annotate
Apply
Calculate
Describe
Distinguish
Estimate
Identify

Interpret

Outline

Add brief notes to a diagram or graph.

Use an idea, equation, principle, theory or law in relation to a given problem or issue.
Obtain a numerical answer showing the relevant stages of working.

Give a detailed account.

Make clear the differences between two or more concepts or items.

Obtain an approximate value.

Provide an answer from a number of possibilities.

Use knowledge and understanding to recognize trends and draw conclusions from
given information.

Give a brief account or summary.
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Glossary of command terms

Objectives 3 and 4

Analyse
Comment

Compare and
contrast

Construct
Deduce

Demonstrate

Derive
Design
Determine

Discuss

Evaluate
Explain

Examine

Justify
Predict

Sketch

Suggest

To what
extent

12

Break down in order to bring out the essential elements or structure.
Give a judgment based on a given statement or result of a calculation.

Give an account of similarities and differences between two (or more) items or
situations, referring to both (all) of them throughout.

Display information in a diagrammatic or logical form.
Reach a conclusion from the information given.

Make clear by reasoning or evidence, illustrating with examples or practical
application.

Manipulate a mathematical relationship to give a new equation or relationship.
Produce a plan, simulation or model.
Obtain the only possible answer.

Offer a considered and balanced review that includes a range of arguments, factors or
hypotheses. Opinions or conclusions should be presented clearly and supported by
appropriate evidence.

Make an appraisal by weighing up the strengths and limitations.
Give a detailed account, including reasons or causes.

Consider an argument or concept in a way that uncovers the assumptions and
interrelationships of the issue.

Provide evidence to support or defend a choice, decision, strategy or course of action.
Give an expected result.

Represent by means of a diagram or graph (labelled as appropriate). The sketch should
give a general idea of the required shape or relationship, and should include relevant
features.

Propose a solution, hypothesis or other possible answer.

Consider the merits or otherwise of an argument or concept. Opinions and
conclusions should be presented clearly and supported with appropriate evidence
and sound argument.
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