
IB Biology Y1 Unit 5: Ecology: Ecosystems

Teacher(s) IB Biology PLC Subject group and course
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Course part and topic
Unit 5: Ecology: Ecosystems
Topic 4.1-4.3, C.1 & C.2
AP Connection: Unit 8 Ecology

SL or HL/Year 1 or 2
SL  Y1

Dates
8 weeks

Unit description and texts DP assessment(s) for unit

(Subtopics 4.1-4.3, C.1 & C.2, Pearson IB Biology Textbook)
Phenomenon: When highly complex living systems interact, communities and
ecosystems will change based on those interactions.
Design Lab: Quadrat study and Chi-Square analysis to determine biodiversity
Data Analysis: Population Ecology/Population Density/Disruptions in
Ecosystems

● Unit Summative assessment
● Projects/Practicals: Design a mesocosm
● Formative/Summative  assessment quizzes per subtopic to check for

understanding

INQUIRY: Establishing the purpose of the unit

Unit Statement of Inquiry: In recent years, the underlying biochemical unity of all plants, fungi, animals and microbes has become increasingly apparent.

Essential Ideas/Inquiry Statements per Subtopic:

Core Ideas: Ecosystem Structure and Function/Species and Communities/Nutrient Cycling and Energy Flow/Community Ecology
SEP: Asking questions and Defining problems/Developing and Using Models/Constructing Explanations

Phenomenon: Organisms depend on the environment to survive- the cycling of matter and transformation of energy depends on the interactions of living and nonliving
components of an ecosystem

Crosscutting Concepts-
Systems and Systems Models/Patterns/Stability and Change/Interactions and Equilibrium

Essential Ideas:
● The continued survival of living organisms including humans depends on sustainable communities.
● Ecosystems require a continuous supply of energy to fuel life processes and to replace energy lost as heat.



● Continued availability of carbon in ecosystems depends on carbon cycling.
● Community structure is an emergent property of an ecosystem.
● Changes in community structure affect and are affected by organisms.

ACTION: teaching and learning through inquiry

Content/skills/concepts—essential understandings

U = Understandings                     NOS = Nature of Science

A = Applications                           S = Skills

Learning process

Check the boxes for any pedagogical approaches used
during the unit. Aim for a variety of approaches to
help facilitate learning.

Students will know the following content/Students will grasp the following concepts:

4.1 Species, communities and ecosystems
Understandings:

● Species are groups of organisms that can potentially interbreed to produce fertile offspring.
● Members of a species may be reproductively isolated in separate populations.
● Species have either an autotrophic or heterotrophic method of nutrition (a few species have both

methods).
● Consumers are heterotrophs that feed on living organisms by ingestion.
● Detritivores are heterotrophs that obtain organic nutrients from detritus by internal digestion.
● Saprotrophs are heterotrophs that obtain organic nutrients from dead organisms by external digestion.
● A community is formed by populations of different species living together and interacting with each other.
● A community forms an ecosystem by its interactions with the abiotic environment.
● Autotrophs obtain inorganic nutrients from the abiotic environment.
● The supply of inorganic nutrients is maintained by nutrient cycling.
● Ecosystems have the potential to be sustainable over long periods of time.

4.2 Energy Flow

● Most ecosystems rely on a supply of energy from sunlight.
● Light energy is converted to chemical energy in carbon compounds by photosynthesis.
● Chemical energy in carbon compounds flows through food chains by means of feeding.
● Energy released from carbon compounds by respiration is used in living organisms and converted to heat.

Learning experiences and strategies/planning
for self-supporting learning:

Lab Investigations/Practicals
Lecture

Socratic Seminar

Small Group/Pair Work

PowerPoint Lecture Notes

Individual Presentations

Group Presentations

Student Lecture/Leading the class

Interdisciplinary Learning

Details:  Modeling, Think/Pair/Share, CER, Writing

Prompts, Videos, etc.

Accommodations:
● SWD/504 – Accommodations Provided
● ELL – Reading & Vocabulary Support
● Intervention Support
● Extensions – Enrichment Tasks and Project



● Living organisms cannot convert heat to other forms of energy.
● Heat is lost from ecosystems.
● Energy losses between trophic levels restrict the length of food chains and the biomass of higher trophic

levels.

4.3 Carbon Cycling

● Autotrophs convert carbon dioxide into carbohydrates and other carbon compounds.
● In aquatic ecosystems carbon is present as dissolved carbon dioxide and hydrogen carbonate ions.
● Carbon dioxide diffuses from the atmosphere or water into autotrophs.
● Carbon dioxide is produced by respiration and diffuses out of organisms into water or the atmosphere.
● Methane is produced from organic matter in anaerobic conditions by methanogenic archaeans and some

diffuses into the atmosphere or accumulates in the ground.
● Methane is oxidized to carbon dioxide and water in the atmosphere.
● Peat forms when organic matter is not fully decomposed because of acidic and/or anaerobic conditions in

waterlogged soils.
● Partially decomposed organic matter from past geological eras was converted either into coal or into oil and

gas that accumulate in porous rocks.
● Carbon dioxide is produced by the combustion of biomass and fossilized organic matter.
● Animals such as reef-building corals and mollusca have hard parts that are composed of calcium carbonate

and can become fossilized in limestone.

C.1 Species and Communities

● The distribution of species is affected by limiting factors.
● Community structure can be strongly affected by keystone species.
● Each species plays a unique role within a community because of the unique combination of its spatial

habitat and interactions with other species.
● Interactions between species in a community can be classified according to their effect.
● Two species cannot survive indefinitely in the same habitat if their niches are identical.

C.2 Communities and Ecosystems

● Changes in community structure affect and are affected by organisms.
● A food web shows all the possible food chains in a community.
● The percentage of ingested energy converted to biomass is dependent on the respiration rate.
● The type of stable ecosystem that will emerge in an area is predictable based on climate.

Guidance:

❖ Mesocosms can be set up in open tanks, but
sealed glass vessels are preferable because
entry and exit of matter can be prevented but
light can enter and heat can leave. Aquatic
systems are likely to be more successful than
terrestrial ones.

❖ To obtain data for the chi-squared test, an
ecosystem should be chosen in which one or
more factors affecting the distribution of the
chosen species varies. Sampling should be
based on random numbers. In each quadrat the
presence or absence of the chosen species
should be recorded.

❖ Pyramids of number and biomass are not
required. Students should be clear that
biomass in terrestrial ecosystems diminishes
with energy along food chains due to loss of
carbon dioxide, water and other waste
products, such as urea.

❖ Pyramids of energy should be drawn to scale
and should be stepped, not triangular. The
terms producer, first consumer and second
consumer and so on should be used, rather
than first trophic level, second trophic level and
so on.

❖ The distinction between energy flow in
ecosystems and cycling of inorganic nutrients
should be stressed. Students should
understand that there is a continuous but
variable supply of energy in the form of
sunlight but that the supply of nutrients in an
ecosystem is finite and limited.

❖ Carbon fluxes should be measured in
gigatonnes.

❖ Examples of aspects to investigate in the



● In closed ecosystems energy, not matter is exchanged with the surroundings.
● Disturbance influences the structure and rate of change within ecosystems.

Applications and skills:

● Skill: Classifying species as autotrophs, consumers, detritivores or saprotrophs from a knowledge
of their mode of nutrition.

● Skill: Setting up sealed mesocosms to try to establish sustainability. (Practical 5)
● Skill: Testing for association between two species using the chi-squared test with data obtained by

quadrat sampling.
● Skill: Recognizing and interpreting statistical significance.
● Skill: Quantitative representations of energy flow using pyramids of energy.
● Application: Estimation of carbon fluxes due to processes in the carbon cycle.
● Application: Analysis of data from air monitoring stations to explain annual fluctuations.
● Skill: Construct a diagram of the carbon cycle.
● Application: Distribution of one animal and one plant species to illustrate limits of tolerance and

zones of stress.
● Application: Local examples to illustrate the range of ways in which species can interact within a

community.
● Application: The symbiotic relationship between Zooxanthellae and reef-building coral reef

species.
● Skill: Analysis of a data set that illustrates the distinction between fundamental and realized niche.
● Skill: Use of a transect to correlate the distribution of plant or animal species with an abiotic

variable.
● Application: Conversion ratio in sustainable food production practices.
● Application: Consideration of one example of how humans interfere with nutrient cycling.
● Skill: Comparison of pyramids of energy from different ecosystems.
● Skill: Analysis of a climograph showing the relationship between temperature, rainfall and the type

of ecosystem.
● Skill: Construction of Gersmehl diagrams to show the inter-relationships between nutrient stores

and flows between taiga, desert and tropical rainforest.
● Skill: Analysis of data showing primary succession.
● Skill: Investigation into the effect of an environmental disturbance on an ecosystem

NOS

● Looking for patterns, trends and discrepancies—plants and algae are mostly autotrophic but some are not.

ecosystem could be species diversity, nutrient
cycling, water movement, erosion, leaf area
index, among others.



(3.1)
● Use theories to explain natural phenomena—the concept of energy flow explains the limited length of food

chains. (2.2)
● Making accurate, quantitative measurements—it is important to obtain reliable data on the concentration

of carbon dioxide and methane in the atmosphere. (3.1)
● Use models as representations of the real world—zones of stress and limits of tolerance graphs are models

of the real world that have predictive power and explain community structure. (1.10)
● Use models as representations of the real world—pyramids of energy model the energy flow through

ecosystems. (1.10)

Students may be assessed daily with classwork, discussions, group work, and reflections using a variety of formats

with a focus on the applications and skills provided in the syllabus.
Formative assessment:

Quiz/Test

Lab Analysis/Report

Project/Model

CER/Reflection

Essay/Writing Assignment

Students will be assessed per subtopic and then at the end of the unit (Topic) to ensure
understanding using IB exam style questions, modeling, reflection, lab reports, and writing
prompts

Students may be aware of many of the concepts within this unit, so building on prior knowledge
using scaffolding techniques to aid students in a deeper understanding and extending learning to
ensure that students can meet the goals set by the unit.

Summative assessment:
Quiz/Test

Lab Analysis/Report

Lab Practical

Project/Model

CER/Reflection

Essay/Writing Assignment

Differentiation:
Affirm Identity - build self-esteem

Value Prior Knowledge

Scaffold Learning

Extend Learning

Details: Many concepts may be familiar to the students and others will need



more scaffolding and extension.

Approaches to learning (ATL)

Check the boxes for any explicit approaches to learning connections made during the unit. For more information on ATL, please see the guide.

Thinking - Asking questions and defining problems

Social Communication- Constructing Explanations

Self-management - Asking questions and defining problems

Research- Developing and using models

Language and learning

Check the boxes for any explicit language and learning
connections made during the unit. For more
information on the IB’s approach to language and
learning, please see the guide.

TOK connections

Check the boxes for any explicit TOK connections
made during the unit

CAS connections

Check the boxes for any explicit CAS connections. If
you check any of the boxes, provide a brief note in
the “details” section explaining how students
engaged in CAS for this unit.

http://ibpublishing.ibo.org/dpatl/guide.html


Activating Background Knowledge

Scaffolding for new learning

Acquisition of new learning through practice

Demonstrating proficiency

Poikilotherms (animals that have a variable body

temperature) are more effective producers of protein

than homeotherms (animals that maintain a regulated

body temperature) as they have a higher rate of

conversion of food to biomass.

Personal and Shared Knowledge

Ways of Knowing

Areas of Knowledge

The Knowledge Framework

Details:

The precautionary principle is meant to guide

decision-making in conditions where a lack of

certainty exists. Is certainty ever possible in the

natural sciences?

Random samples are taken in studies involving large

geographical areas or if limited time is available. Is

random sampling a useful tool for scientists despite

the potential for sampling bias?

Do the entities in scientists’ models, for example

trophic levels or Gersmehl diagrams, actually exist, or

are they primarily useful inventions for predicting

and explaining the natural world?

Creativity

Activity

Service

Details: Modeling and active participation in the

learning process. Creating materials to aid their

fellow classmates in understanding a particular

concept through peer interaction and team/group

activities.

International Mindedness/Aims:

International Mindedness: (Research/Reflections/Writing)



The need for sustainability in human activities could be discussed and the methods needed to promote this.
The energetics of food chains is a factor in the efficiency of food production for the alleviation of world hunger.
Release of greenhouse gases occurs locally but has a global impact, so international cooperation to reduce emissions is essential.

Aims: (Practicals/Activities/Student Reflections/CER Activities)
Aim 6: It would be best for students to obtain data for the chi-squared test themselves, to give first-hand experience of field work techniques.
Aim 6: Factors influencing herbivory could be investigated.
Aim 8: The ethical implications of diverting crops such as maize from a food to a fuel crop could be considered.

Resources

Damon, A.; McGonegal, R.; Tosto, P.; Ward, W. Standard level biology; Pearson Education Limited: Harlow, Essex, 2014.
Greenwood, T.; Pryor, K.; Bainbridge-Smith, L.; Allan, R. Environmental science: student workbook; Biozone International: Hamilton, New Zealand, 2013.
Van de Lagemaat, R. www.inthinking.net: Andorra la Vella, Andorra, 2019.
IB Biology Schoology Course

Stage 3: Reflection—considering the planning, process and impact of the inquiry

What worked well

List the portions of the unit (content, assessment,
planning) that were successful

What didn’t work well

List the portions of the unit (content,
assessment, planning) that were not as
successful as hoped

Notes/changes/suggestions:

List any notes, suggestions, or considerations for the
future teaching of this unit

http://www.inthinking.net/

