
1.	  Nature	  of	  the	  subject	  

As a transdisciplinary subject, environmental systems and societies is designed to combine the techniques 
and knowledge associated with group 4 (the experimental sciences) with those associated with group 3 
(individuals and societies). By choosing to study a transdisciplinary course such as this as part of their 
diploma, students are able to satisfy the requirements for both groups 3 and 4 of the hexagon, thus allowing 
them to choose another subject from any hexagon group (including another group 3 or 4 subject). 
Transdisciplinary subjects therefore introduce more flexibility into the IB Diploma Programme. The 
Environmental Systems and Societies (ESS) course is offered at SL only. 

The prime intent of this course is to provide students with a coherent perspective of the interrelationships 
between environmental systems and societies; one that enables them to adopt an informed personal 
response to the wide range of pressing environmental issues that they will inevitably come to face. 
Students’ attention can be constantly drawn to their own relationship with their environment and the 
significance of choices and decisions that they make in their own lives. It is intended that students develop a 
sound understanding of the interrelationships between environmental systems and societies, rather than a 
purely journalistic appreciation of environmental issues. The teaching approach therefore aims to be 
conducive to students evaluating the scientific, ethical and socio-political aspects of issues. 

	  

2.	  Aims	  and	  assessment	  objectives	  

The aims of the Environmental Systems and Societies course are to: 

 

3.	  Subject	  outline	  

• The course has both theoretical and practical sessions. 



• In this course we give particular emphasis on holistic learning and intercultural awareness, as these 
are of particular importance to the transdisciplinary and global nature of the subject.  

• The international nature of global environmental issues is stressed as well as the need for 
international collaboration and agreement.  

• Both the causes of the environmental issues and the possible solutions (management) are 
discussed.  

• Environmental issues are discussed at different levels (from local to global).  
• The concept of sustainability is central to an understanding of the nature of interactions between 

environmental systems and societies. Resource management issues are essentially issues of 
sustainability, and students’ attention will be drawn to this throughout the course. 

• Throughout the course students are engaged in practical, hands-on work in the laboratory and/or 
out in the field in order to gain and develop skills and techniques applicable in the study of 
environmental issues and be able to plan, perform and analyze investigations. These investigations 
will be fully integrated with the teaching of the course. 

• At the end of the course students should be able to (objectives): 

 

• This	  course	  is	  needed	  for	  all	  future	  citizens,	  but	  can	  be	  particularly	  useful	  to	  students	  that	  will	  
study	  chemical	  engineering,	  environmental	  sciences,	  business	  and	  economy.	  



4.	  Prior	  learning	  

Students will be able to study this course successfully with no specific previous knowledge of science or 
geography. However, as the course aims to foster an international perspective, awareness of local and 
global environmental concerns and an understanding of the scientific method, a course that shares these 
aims would be good preparation. 

Mathematical	  requirements	  	  

All Diploma Programme environmental systems and societies students should be able to: 

• perform the basic arithmetic functions: addition, subtraction, multiplication and division 
• use simple descriptive statistics: mean, median, mode, range, frequency, percentages, ratios, 

approximations and reciprocals 
• use standard notation (for example, 3.6 × 106) 
• use direct and inverse proportion 
• interpret frequency data in the form of bar charts, column graphs and histograms, and interpret pie 

charts 
• understand the significance of the standard deviation of a set of data 
• plot and sketch graphs (with suitable scales and axes) 
• interpret graphs, including the significance of gradients, changes in gradients, intercepts and areas 
• demonstrate sufficient knowledge of probability (for example, in assessing risks in environmental 

impact). 

However, the basic statistics that will be needed, as well as the use and interpretation of all types of charts 
and graphs will be briefly reviewed in class at the beginning of the IB1. 

As this course focuses, amongst others, on natural environment we will build upon the concepts of 
inorganic and organic matter, taught in Chemistry during the previous years, as well as the knowledge of 
ecosystems and basic functions of life taught previously in Biology. Additionally, basic information on 
Geography and Physics will also be used. 

5.	  	  ESS	  and	  the	  IB	  Learner	  Profile	  
	  

The	  aspects	  of	  IB	  learner	  profile	  promoted	  apart	  from	  the	  obvious	  acquisition	  of	  knowledge	  are:	  

• Inquirer:	  through	  designing	  investigations.	  
• Thinker:	  through	  learning	  to	  evaluate	  hypotheses,	  research	  questions	  and	  methods	  both	  in	  

the	  students’	  own	  work	  and	  in	  the	  work	  of	  others.	  
• Communicator:	  through	  collaborating	  with	  peers	  in	  class	  presentations	  and	  using	  the	  

appropriate	  scientific	  language	  both	  in	  written	  and	  oral	  work.	  
• Principled:	  through	  acquiring	  scientific	  integrity	  in	  handling	  their	  own	  and	  other	  people’s	  data	  

and	  ideas.	  
• Reflective:	  through	  evaluating	  their	  practical	  work	  and	  discuss	  complex	  and	  controversial	  

environmental	  issues.	  	  
• Caring:	  through	  understanding	  the	  implications	  of	  human	  activities	  and	  scientific	  

achievements	  on	  environment	  and	  society.	  
• Risk-‐taker:	  in	  designing	  investigations.	  
• Reflective:	  through	  the	  self	  evaluation	  component	  of	  each	  lab	  report.	  	  



	  

Additionally,	  through	  investigations	  students	  develop	  practical,	  manipulative	  skills	  including	  the	  ability	  to	  
follow	  instructions	  carefully,	  efficiently	  and	  safely,	  as	  well	  as	  self-‐motivation	  and	  perseverance.	  

6.	  ESS	  and	  Core	  Components	  
	  

• ESS	  and	  TOK	  

This	  course	  offers	  some	  good	  opportunities	  for	  approaching	  issues	  of	  knowledge	  in	  immediate	  and	  
practical	  contexts.	  The	  systems	  approach	  itself,	  which	  is	  employed	  throughout	  the	  syllabus,	  raises	  some	  
interesting	  points	  of	  comparison	  and	  contrast	  with	  conventional	  models	  of	  the	  scientific	  method.	  It	  is	  
essentially	  holistic	  rather	  than	  reductionist.	  While	  this	  approach	  is	  frequently	  quantitative	  in	  its	  
representation	  of	  data,	  it	  also	  addresses	  the	  challenge	  of	  handling	  a	  wide	  range	  of	  qualitative	  data.	  There	  
are	  many	  checks	  and	  guidelines	  to	  ensure	  objectivity	  in	  data	  handling	  and	  interpretation	  but	  the	  standards	  
of	  objectivity	  may	  not	  always	  be	  so	  rigorously	  controlled	  as	  they	  are	  in	  the	  purely	  physical	  sciences.	  
Furthermore,	  as	  a	  transdisciplinary	  subject,	  the	  material	  addressed	  frequently	  lies	  astride	  the	  interface	  of	  
what	  are	  perceived	  as	  clear	  subject	  boundaries.	  In	  exploring	  and	  understanding	  an	  environmental	  issue,	  
one	  must	  be	  able	  to	  integrate	  the	  hard,	  scientific,	  quantitative	  “facts”	  with	  the	  qualitative	  value	  judgments	  
of	  politics,	  sociology	  and	  ethics.	  All	  this	  makes	  particularly	  fertile	  ground	  for	  discussions	  related	  to	  theory	  
of	  knowledge	  (TOK).	  Additionally,	  some	  ethical	  issues	  are	  raised,	  for	  example	  in	  relation	  to	  the	  power	  
humans	  have	  to	  destroy	  “pest”	  species.	  Here	  ae	  some	  questions	  linked	  to	  TOK	  that	  will	  be	  discussed:	  

• 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?	  
	  

• ESS	  and	  CAS:	  

The	  environmental	  issues	  offer	  a	  very	  good	  ground	  for	  experiential	  learning.	  The	  management	  of	  forests	  
and	  beaches	  includes	  aspects	  where	  students	  can	  help	  practically,	  thus	  both	  offering	  a	  service	  to	  the	  
community	  and	  realizing	  the	  complexity	  of	  these	  issues.	  

• ESS	  and	  EE:	  

Although	  the	  ESS	  is	  offered	  only	  at	  SL,	  students	  can	  choose	  an	  ESS	  topic	  for	  their	  EE	  so	  long	  as	  they	  follow	  
certain	  guidelines	  particular	  to	  the	  subject:	  	  	  



-‐ Students	  should	  use	  the	  system’s	  approach.	  

-‐ Should	  show	  the	  interaction	  between	  “natural	  environmental	  systems	  and	  human	  societies”.	  

-‐ Should	  show	  knowledge	  of	  both	  environmental	  systems	  and	  human	  society	  functions.	  

-‐ Should	  use	  models	  in	  presenting	  their	  system.	  

• ESS	  and	  International	  Mindedness:	  

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.	  
	  

7.	  Course	  structure	  and	  planning	  
	  

Structure	  of	  the	  ESS	  course:	  

	  

Concepts	  and	  big	  questions:	  

	  

The	  big	  questions	  are:	  



	  

Systems	  approach:	  

	  

Holistic evaluation and human impact: 

 

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.	  	  

 

 

 

 



• The content of the subject: 

 

• Teaching	  methods:	  

-‐ A	  lot	  of	  emphasis	  is	  given	  to	  case	  studies	  that	  are	  self-‐contained	  examples	  on	  which	  
students	  can	  base	  their	  arguments	  in	  discussing	  a	  number	  of,	  many	  times	  controversial,	  
environmental	  issues.	  	  	  

-‐ Documentaries	  or	  videos	  (TED	  talks)	  are	  very	  often	  used,	  either	  in	  class	  or	  as	  homework.	  

-‐ 	  Discussions	  and	  debates	  are	  held	  occasionally	  in	  class	  on	  controversial	  issues.	  	  

-‐ Informal	  student	  presentations	  take	  place	  2-‐3	  times	  during	  the	  year	  following	  research	  
done	  by	  students.	  

-‐ Simulations	  and	  activities	  are	  often	  used.	  

-‐ The	  use	  of	  databases	  is	  introduced	  in	  class	  and	  strongly	  encouraged	  as	  a	  secondary	  source	  
for	  research	  and	  investigations.	  	  

-‐ All	  important	  points	  of	  each	  topic	  (including	  theory,	  examples,	  counterarguments,	  links	  to	  
videos	  and	  databases,	  review	  questions)	  are	  included	  in	  PowerPoint	  presentations	  that	  
are	  used	  in	  class	  and	  are	  also	  uploaded	  on	  the	  Moodle.	  

-‐ In	  the	  practical	  sessions	  students	  devote	  at	  least	  30	  hours	  throughout	  the	  two	  years	  
course.	  They	  plan	  and	  perform	  investigations	  both	  in	  the	  laboratory	  and	  in	  the	  field.	  
Students	  are	  taught	  different	  methodologies	  and	  ways	  to	  statistically	  analyze	  and	  present	  
their	  findings.	  They	  are	  expected	  to	  write	  individual	  lab	  reports	  that	  follow	  particular	  
criteria	  set	  by	  the	  IBO.	  A	  lot	  of	  the	  field	  work	  will	  be	  done	  on	  campus	  but	  there	  are	  going	  
to	  be	  mandatory	  field	  trips	  during	  the	  weekends	  as	  well.	  	  	  	  	  

• Assessment	  components:	  	  

-‐ Throughout the course there are two types of assessment:  

o 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. 

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

-‐ For	  the	  final	  IB	  grade	  there	  are	  two	  assessment	  components:	  
o There	  is	  an	  external	  and	  an	  internal	  assessment.	  	  	  
o IB	  examiners	  mark	  work	  produced	  for	  external	  assessment,	  while	  work	  produced	  for	  

internal	  assessment	  is	  marked	  by	  teachers	  and	  externally	  moderated	  by	  the	  IB.	  
• Expected	  workload:	  

	  
-‐ Students	  are	  expected	  to	  prepare	  for	  every	  lesson.	  
-‐ The	  workload	  per	  week	  is	  usually	  2-‐3	  hours.	  It	  may	  increase	  by	  an	  extra	  hour	  or	  two	  in	  

cases	  of	  a	  review	  test,	  or	  the	  submission	  of	  a	  lab	  report.	  
	  

	  

8. Assessment	  
	  

• In	  school	  regular	  assessment	  practices:	  

-‐ These	  are	  both	  formative	  and	  summative.	  
-‐ Through	  the	  terms:	  	  

o The	  theory	  is	  assessed	  by	  quizzes,	  tests	  and	  homework	  as	  well	  as	  orally	  in	  
answering	  questions	  in	  class	  and	  in	  everyday	  contribution	  to	  class	  discussions.	  

o The	  practical	  investigations	  are	  assessed	  through	  the	  assessment	  of	  the	  lab	  
reports	  that	  the	  students	  submit	  every	  one	  or	  two	  months.	  	  

-‐ In	  mid-‐term	  and	  final	  exams	  the	  students	  sit	  tests	  that	  are	  consisting	  of	  past	  paper	  
questions	  and	  resemble	  as	  much	  as	  possible	  the	  final	  IBO	  exams.	  
	  

• Formal	  IBO	  assessment.	  	  

-‐ 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.	  

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



	  

o Paper	  2	  consists	  of	  two	  sections,	  A	  and	  B.	  
• In	  section	  A,	  students	  answer	  short-‐answer	  and	  data-‐based	  questions.	  
• In	  section	  B,	  students	  are	  required	  to	  answer	  two	  structured	  essay	  

questions	  from	  a	  choice	  of	  four.	  
-‐ The	  internal	  assessment:	  

	  

	  

	  

	  

   
   
   



   
• Subject	  group	  grade	  descriptors	  

• Grade 7 
 
Displays comprehensive knowledge of factual information in the syllabus and a thorough 
command of concepts and principles. Selects and applies relevant information, concepts 
and principles in a wide variety of contexts. Analyses and evaluates quantitative and/or 
qualitative data thoroughly. Constructs detailed explanations of complex phenomena and 
makes appropriate predictions. Solves most quantitative and/or qualitative problems 
proficiently. Communicates logically and concisely using appropriate terminology and  
conventions. Shows insight or originality. Demonstrates personal skills, perseverance and 
responsibility in a wide variety of investigative activities in a very consistent manner. 
Works very well within a team and approaches investigations in an ethical manner, paying 
full attention to environmental impact. Displays competence in a wide range of 
investigative techniques, pays considerable attention to safety, and is fully capable of 
working independently. 
 

• Grade 6  
 
Displays very broad knowledge of factual information in the syllabus and a thorough 
understanding of concepts and principles. Selects and applies relevant information, 
concepts and principles in most contexts. Analyses and evaluates quantitative and/or 
qualitative data with a high level of competence. Constructs explanations of complex 
phenomena and makes appropriate predictions. Solves basic or familiar problems  
and most new or difficult quantitative and/or qualitative problems. Communicates 
effectively using appropriate terminology and conventions. Shows occasional insight or 
originality. Demonstrates personal skills, perseverance and responsibility in a wide variety 
of investigative activities in a very consistent manner. Works well within a team and 
approaches investigations in an ethical manner, paying due attention to environmental 
impact. Displays competence in a wide range of investigative techniques, pays due 
attention to safety and is generally capable of working independently. 
 

• Grade 5  
 
Displays broad knowledge of factual information in the syllabus. Shows sound 
understanding of most concepts and principles and applies them in some contexts. 
Analyses and evaluates quantitative and/or qualitative data competently. Constructs 
explanations of simple phenomena. Solves most basic or familiar problems and some new 
or difficult quantitative and/or qualitative problems. Communicates clearly with little or no 
irrelevant material. Demonstrates personal skills, perseverance and responsibility in a 
variety of investigative activities in a fairly consistent manner. Generally works well within a 
team and approaches investigations in an ethical manner, paying attention to 
environmental impact. Displays competence in a range of investigative techniques, pays 
attention to safety and is sometimes capable of working independently. 
 

• Grade 4  
 

Displays reasonable knowledge of factual information in the syllabus, though possibly with 
some gaps. Shows adequate comprehension of most basic concepts and principles but with 
limited ability to apply them. Demonstrates some analysis or evaluation of quantitative or 
qualitative data. Solves some basic or routine problems but shows limited ability to deal with 
new or difficult situations. Communicates adequately although responses may lack clarity and 



include some repetitive or irrelevant material. Demonstrates personal skills, perseverance and 
responsibility in a variety of investigative activities, although displays some inconsistency. 
Works within a team and generally approaches investigations in an ethical manner, with some 
attention to environmental impact. Displays competence in a range of investigative 
techniques, pays some attention to safety although requires some close supervision. 

• Grade 3  
 

Displays limited knowledge of factual information in the syllabus. Shows a partial 
comprehension of basic concepts and principles and a weak ability to apply them. Shows 
some ability to manipulate data and solve basic or routine problems. Communicates with a 
possible lack of clarity and uses some repetitive or irrelevant material. Demonstrates personal 
skills, perseverance and responsibility in some investigative activities in an inconsistent 
manner. Works within a team and sometimes approaches investigations in an ethical manner, 
with some attention to environmental impact. Displays competence in some investigative 
techniques, occasionally pays attention to safety, and requires close supervision. 
 
• Grade 2  

 
Displays little recall of factual information in the syllabus. Shows weak comprehension of basic 
concepts and principles with little evidence of application. Exhibits minimal ability to 
manipulate data and little or no ability to solve problems. Offers responses which are often 
incomplete or irrelevant. Rarely demonstrates personal skills, perseverance or responsibility in 
investigative activities. Works within a team occasionally but makes little or no contribution. 
Occasionally approaches investigations in an ethical manner, but shows very little awareness 
of the environmental impact. Displays competence in a very limited range of investigative 
techniques, showing little awareness of safety factors and needing continual and close 
supervision. 
 
• Grade 1  
 
Recalls fragments of factual information in the syllabus and shows very little understanding of 
any concepts or principles. Rarely demonstrates personal skills, perseverance or 
responsibility in investigative activities. Does not work within a team. Rarely approaches 
investigations in an ethical manner, or shows an awareness of the environmental impact. 
Displays very little competence in investigative techniques, generally pays no attention	  to	  
safety	  and	  requires	  constant	  supervision. 

	  

9.	  Academic	  Honesty	  
	  

There	  is	  a	  chance	  to	  discuss	  academic	  honesty	  in	  relation	  to	  the	  individual	  investigations	  that	  are	  part	  of	  
the	  students’	  internal	  assessment.	  Students	  have	  to	  realize	  that	  not	  only	  they	  cannot	  copy	  a	  part	  of	  the	  lab	  
report	  of	  another	  student,	  but	  they	  cannot	  even	  share	  the	  same	  primary	  data,	  unless	  it	  is	  clearly	  stated	  
that	  data	  pooling	  is	  happening	  in	  the	  particular	  investigation.	  Additionally,	  they	  learn	  ways	  t	  of	  reference	  
to	  secondary	  sources.	  



Appendix:	  Syllabus	  details	  

	  	  

	  

	  

	  

	  



	  

	  



	  

	  



	  

	  



	  



	  

	  

	  



	  

	  

	  

	  



	  

	  



	  

	  



	  

	  

	  



	  

	  

	  



	  

	  



	  

	  

	  



	  

	  

	  



	  

	  



	  

	  



	  

	  



	  

	  



	  

	  



	  

	  

	  

	  



	  

	  



	  

	  



	  

	  



	  

	  


