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Unit 1: Biodiversity and the interconnectedness of life 

Learning Outcomes 

Description 

 The current view of the biosphere as a dynamic system composed of Earth’s diverse, 

interrelated and interacting ecosystems developed from the work of eighteenth and nineteenth 

century naturalists, who collected, classified, measured and mapped the distribution of 

organisms and environments around the world. In this unit, students investigate and describe a 

number of diverse ecosystems, exploring the range of biotic and abiotic components to 

understand the dynamics, diversity and underlying unity of these systems. 

Students develop an understanding of the processes involved in the movement of energy and 

matter in ecosystems. They investigate ecosystem dynamics, including interactions within and 

between species, and interactions between abiotic and biotic components of ecosystems. They 

also investigate how measurements of abiotic factors, population numbers and species 

diversity, and descriptions of species interactions, can form the basis for spatial and temporal 

comparisons between ecosystems. Students use classification keys to identify organisms, 

describe the biodiversity in ecosystems, investigate patterns in relationships between 

organisms, and aid scientific communication. 

Through the investigation of appropriate contexts, students explore how international 

collaboration, evidence from multiple disciplines and the use of ICT and other technologies have 

contributed to the study and conservation of national, regional and global biodiversity. They 

investigate how scientific knowledge is used to offer valid explanations and reliable predictions, 

and the ways in which scientific knowledge interacts with social, economic, cultural and ethical 

factors. 

Fieldwork is an important part of this unit, providing valuable opportunities for students to work 

together to collect first-hand data and to experience local ecosystem interactions. In order to 

understand the interconnectedness of organisms, the physical environment and human activity, 

students analyse and interpret data collected through investigation of a local environment and 

from sources relating to other Australian, regional and global environments. 

By the end of this unit, students: 

• understand how classification helps to organise, analyse and communicate data about 

biodiversity 

• understand that ecosystem diversity and dynamics can be described and compared with 

reference to biotic and abiotic components and their interactions 

• understand how theories and models have developed based on evidence from multiple 

disciplines; and the uses and limitations of biological knowledge in a range of contexts 

• use science inquiry skills to design, conduct, evaluate and communicate investigations 

into biodiversity and flows of matter and energy in a range of ecosystems 

• evaluate, with reference to empirical evidence, claims about relationships between and 

within species, diversity of and within ecosystems, and energy and matter flows 



• communicate biological understanding using qualitative and quantitative representations 

in appropriate modes and genres. 

Indigenous knowledge of ecosystem interactions and 

change 

Indigenous knowledge of environmental change and interactions between abiotic and biotic 

elements of ecosystems in local contexts has developed over thousands of years and provides 

valuable data for understanding ecosystem dynamics (ACSBL009). Some Indigenous 

knowledge is represented in Indigenous art and can include evidence of past biodiversity and 

climate change that supports data from the fossil record. Indigenous knowledge also includes 

land management practices that can maintain ecosystems at specific successional points. 

These practices are often used to complement practices in conservation areas, where land 

management decisions reflect scientific, social, cultural and ethical considerations (ACSBL011). 

Keystone species and conservation 

The concept of a keystone species, a species that is particularly important in maintaining the 

structure of an ecological community, was first introduced by Robert T Paine in the late 1960s. 

Data supporting the theory has been collected by a large number of scientists from across a 

wide range of ecosystems and for a wide range of species (ACSBL009). Some biologists have 

advocated for keystone species to be special targets for conservation efforts and keystone 

species theory has informed many conservation strategies. However there are differing views 

about the effectiveness of single-species conservation (such as keystone species, flagship 

species or umbrella species) in maintaining complex ecosystem dynamics (ACSBL012). 

The biotic components of an ecosystem transfer and transform energy originating primarily from 

the sun to produce biomass, and interact with abiotic components to facilitate biogeochemical 

cycling, including carbon and nitrogen cycling; these interactions can be represented using food 

webs, biomass pyramids, water and nutrient cycles (ACSBL022) 

Species or populations, including those of microorganisms, fill specific ecological niches; the 

competitive exclusion principle postulates that no two species can occupy the same niche in the 

same environment for an extended period of time (ACSBL023) 

Keystone species play a critical role in maintaining the structure of the community; the impact of 

a reduction in numbers or the disappearance of keystone species on an ecosystem is greater 

than would be expected based on their relative abundance or total biomass (ACSBL024) 

Ecosystems have carrying capacities that limit the number of organisms (within populations) 

they support, and can be impacted by changes to abiotic and biotic factors, including climatic 

events (ACSBL025) 

Ecological succession involves changes in the populations of species present in a habitat; these 

changes impact the abiotic and biotic interactions in the community, which in turn influence 

further changes in the species present and their population size (ACSBL026) 

Ecosystems can change dramatically over time; the fossil record and sedimentary rock 

characteristics provide evidence of past ecosystems and changes in biotic and abiotic 

components (ACSBL027) 



Human activities (for example, over-exploitation, habitat destruction, monocultures, pollution) 

can reduce biodiversity and can impact on the magnitude, duration and speed of ecosystem 

change (ACSBL028) 

Models of ecosystem interactions (for example, food webs, successional models) can be used 

to predict the impact of change and are based on interpretation of and extrapolation from 

sample data (for example, data derived from ecosystem surveying techniques); the reliability of 

the model is determined by the representativeness of the sampling (ACSBL029) 

Biodiversity targets 

Setting agreed biodiversity targets has been proposed as one way to achieve positive 

international action towards biodiversity conservation and encourage accountability 

(ACSBL008). Setting such targets requires a broad range of scientific knowledge in gathering 

data, identifying indicators and ensuring that measurement is valid and reliable and will inform 

improved ecosystem management (ACSBL009). The 2010 Biodiversity Target was endorsed by 

the World Summit on Sustainable Development and aimed to achieve a significant reduction in 

the rate of biodiversity loss at global, regional and national levels. Measurement of attainment of 

this target required international agreement regarding baseline data, acceptable timescales, 

acceptable rates and appropriate measures for monitoring and evaluating the rate of biodiversity 

loss (ACSBL008). 

Biodiversity includes the diversity of species and ecosystems; measures of biodiversity rely on 

classification and are used to make comparisons across spatial and temporal scales 

(ACSBL015) 

Biological classification systems reflect evolutionary relatedness between groups of organisms 

(ACSBL017) 

Ecosystems are diverse, composed of varied habitats and can be described in terms of their 

component species, species interactions and the abiotic factors that make up the environment 

(ACSBL019) 

Relationships and interactions between species in ecosystems include predation, competition, 

symbiosis and disease(ACSBL020) 

In addition to biotic factors, abiotic factors including climate and substrate can be used to and 

classify environments (ACSBL021) 

 

 

 

 

 

 

 

  


