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RATIONALE 

 
Our primary task is to work collaboratively to uphold the integrity of the ACT Senior Secondary Certificate for all 
ACT students. Working in unison, we can continue to strengthen the integrity of the ACT Senior Secondary 
Certificate by ensuring: 

 curriculum is delivered as accredited 
 comparability of unit and assessment grades within and across schools 
 assessment aligns with Board endorsed Achievement Standards. 

Quality assessment tasks and annotated student work samples make thinking and judgements explicit and 
visible for teachers.  Quality assessment tasks and annotated student work samples provide a basis for teachers 
to develop a shared understanding of quality assessment and Achievement Standards in practice.  Annotated 
student work samples ensure consistency in the allocation of grades across the system. 
 
Quality assessment tasks and annotated student work samples support teachers to experience greater clarity 
about key aspects that will be taught.  Providing opportunities for the collaborative development of shared 
understandings of Achievement Standards, through the use of annotations and dialogue will create consistency 
in judgements within standards-referenced assessment systems. Achievement Standards without 
exemplification can be open to different interpretations among teachers, parents, and the wider community. 
 
Provision of quality assessment tasks is intended to support teachers by providing examples for reference.  They 
are not intended to provide rigid guidelines to restrict the nature and variety of assessment tasks being 
developed in schools. 
 
It is envisaged that the development of quality assessment tasks and annotated student work samples is 
expanded to encompass most learning areas. 
 
Australian Curriculum P-10 has exemplars online illustrating the levels of student work that is expected along 
with annotations showing why it is at the level.  BSSS quality assessment tasks and annotated student work 
samples compliment Australian Curriculum P-10 exemplars, in turn, creating a complete continuum of learning 
expectations in English, science and mathematics from P-12.   
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SIGNIFICANCE 

 
The benefits of provision of quality assessment tasks and annotated student work samples for students, 
teachers, principals, and the ACT senior secondary system are: 
System 
 supporting system-wide planning 
 developing a consistent and shared language around assessment across the jurisdiction 
 working collaboratively in course teams ensuring assessment strategy is aligned across the course and 

helping everyone with professional development, enhancing the integrity of the ACT Senior Secondary 
Certificate. 

Students 
 student work samples provide clarity of grade expectations and provide examples of higher order thinking 

skills 
 students gain confidence in their own skills and in their relationships with their teachers when the 

assessments they must complete are aligned to the work they've done in class. 

Teachers 
 building capacity to enhance or change assessment tasks and the program of learning 
 ensuring alignment between curriculum, pedagogy, and reporting 
 maximising collaboration and sharing of knowledge to support the learning and development of all 

students. 

Principals 
 supporting school planning 
 providing shared understanding between students and teaching staff as to what is required in assessment 

and reporting 
 developing greater consistency of language around assessment and Programs of Learning across the 

school 
 promoting diverse pedagogical approaches 
 developing more robust assessment strategies for future assessments 
 providing an opportunity for professional growth and sharing amongst peers. 
 

HOW TO USE THE ANNOTATIONS DOCUMENTS  

This document is design for practical application in schools and at system moderation. There are many 
approaches to assessment that meet requirements outlined in the BSSS Quality Assessment Guidelines. Quality 
assessment tasks within this document may inspire you, however, they are not intended to be interpreted as 
the only BSSS endorsed approach.  

Expectations about the quality of knowledge and skills that students should have attained are represented by 
Achievement Standards. Achievement Standards without exemplification can be open to different 
interpretations. Student work samples within this document make the standard visible. Student work samples 
graded A and C are Board endorsed. This means that they are the official standard used to inform judgements 
on grading student work at a school and system level.  

All tasks and assessment rubrics delivered in schools must be tailored to allow students to meet the 
expectations and cognitive demands of the course. This means developing assessment that enables students 
within your context and cohort to meet the Standard as articulated in the Achievement Standards in the given 
course.  

When developing a suite of assessment tasks for a unit consider the following: 
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 curriculum coverage 
 diversity of task types 
 opportunities for students to demonstrate all knowledge, understanding and skills outlined in the 

Achievement Standards 
 coverage of general capabilities and cross curriculum priorities 

 
This document can be used to guide:  

Teachers 
 task development, particularly the creation of tasks that enable higher-order thinking and that elicit a 

spread of achievement from students  
 design of marking rubrics and criteria  
 benchmarking to the standard of how assessors determine grades, and the types of thinking associated 

with particular grades  
 discussion with students/classes about what different quality responses look like  

 
Head Teachers  

 quality assurance of the assessment tasks and processes within your own faculty  
 calibration of internal moderation processes  
 support of new educators and preservice teachers  
 examples of feedback to educators about quality of work and thinking  
 examples of feedback to students  

 
Principals  

 professional conversations in your school about equity, quality assurance, and the quality assessment 
guidelines  

 professional conversations about what it means to meet the Achievement Standards  
 conversations with students and parents about what it means to meet the Achievement Standards  
 supporting staff to undertake quality assurance and assessment processes  

 
The ACT Senior Secondary System  

 moderation discussion about quality assurance and the Achievement Standards  
 discussion about the meeting of students’ learning entitlement  
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This assessment presents a 
summative end of semester 
examination.  

 

Image credit: Miah-Tya Gowland, 
2022  
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ASSESSMENT ONE TASK SHEET: EXAMINATION  

Course: Biology T 

Unit: Unit 1: Biodiversity & Connectedness 

Year Group: Year 11  

Assessment 
Conditions: 

 

Time allowed: 90 minutes. To be completed individually under test conditions, without 
notes or other assistance. The test is divided into a four themed sections, each containing 
a combination of multiple choice, short response, and extended response questions. 
Calculators are permitted. 

 

Prior learning: 

 

The is a summative exam for the semester of work.  

TASK SUMMARY: 

The test exam has been designed to align with the year 11 Science A achievement standards. The maximum 
number of marks allocated for each question are shown alongside the question. 
 

Mark all your answers on this test paper. For multiple choice questions, circle the answer you think is most 
accurate. For calculations, show all your working and report answers rounded to three decimal places. 
 
 

LINKS TO BSSS BIOLOGY T COURSE- UNIT 1: BIODIVERSITY AND INTERCONNECTEDNESS 

Science Inquiry Skills  
 identify, research and construct questions for investigation; propose hypotheses; and predict possible 

outcomes  
 design investigations, including the procedure/s to be followed, the materials required, and the type 

and amount of primary and/or secondary data to be collected; conduct risk assessments; and 
consider research ethics, including animal ethics  

 conduct investigations, including using ecosystem surveying techniques, safely, competently and 
methodically for the collection of valid and reliable data  

 represent data in meaningful and useful ways; organise and analyse data to identify trends, patterns 
and relationships; qualitatively describe sources of measurement error, and uncertainty and 
limitations in data; and select, synthesise and use evidence to make and justify conclusions  

 interpret a range of scientific and media texts, and evaluate processes, claims and conclusions by 
considering the quality of available evidence; and use reasoning to construct scientific arguments  

 select, construct and use appropriate representations, including classification keys, food webs and 
biomass pyramids, to communicate conceptual understanding, solve problems and make predictions  

 communicate to specific audiences and for specific purposes using appropriate language, 
nomenclature, genres and modes, including scientific reports  

Science as a Human Endeavour  
 science is a global enterprise that relies on clear communication, international conventions, peer 

review and reproducibility  
 development of complex models and/or theories often requires a wide range of evidence from 

multiple individuals and across disciplines  
 advances in science understanding in one field can influence other areas of science, technology and 

engineering  
 the use of scientific knowledge is influenced by social, economic, cultural and ethical considerations  
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 the use of scientific knowledge may have beneficial and/or harmful and/or unintended consequences  
 scientific knowledge can enable scientists to offer valid explanations and make reliable predictions  
 scientific knowledge can be used to develop and evaluate projected economic, social and 

environmental impacts and to design action for sustainability  
Science Understanding 

 Describing biodiversity  
 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  
 biological classification is hierarchical and based on different levels of similarity of physical features, 

methods of reproduction and molecular sequences  
 biological classification systems reflect evolutionary relatedness between groups of organisms  
 most common definitions of species rely on morphological or genetic similarity or the ability to 

interbreed to produce fertile offspring in natural conditions – but, in all cases, exceptions are found  
 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  
 relationships and interactions between species in ecosystems include predation, competition, 

symbiosis and disease  
 in addition to biotic factors, abiotic factors including climate and substrate can be used to describe 

and classify environments  
  

Key concepts: Energy processes, experimental method  

Key ideas:  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 

 use science inquiry skills to design, conduct, interpret and communicate investigations into 
biodiversity and flows of matter and energy in a range of ecosystems 

 describe claims claims about relationships between and within species, diversity of and 
within ecosystems, and energy and matter flows  

 communicate biological understanding using qualitative representations in appropriate 
modes and genres 

 

Cross-curriculum 
priorities:  

Sustainability  

General 
Capabilities: 

  

Literacy 

Critical and Creative Thinking  

Numeracy  

Social and Personal Capability 

Ethical Understanding 
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TASK ONE: ANALYSIS OF THE TASK USING THE BSSS QUALITY ASSESSMENT GUIDELINE  

 

1. COVERAGE OF BSSS ACCREDITED COURSES  

  
Outstanding Coverage of BSSS Accredited Courses – Assessment tasks are strategically planned for 
alignment with Achievement Standards, unit goals and content descriptors. Assessments are not too big: 
assessing irrelevant content or criteria; nor too small: missing important content or criteria 

COMMENTS 

The task presents an integrated coverage of both knowledge, skills and understanding in Unit 1:Biodiversity and 
Connectedness in the Biology T course. The mix of questions types tests knowledge and application of key 
knowledge, skills and processes.  

2. RELIABILITY  

  Outstanding Reliability - Assessment tasks and marking are strategically designed to remove all sources of 
non-relevant variation in measurements. 

COMMENTS  

Many elements of this task are very strategic in controlling for reliability:  

 The material is well-organised and clear, minimising the possibility of misunderstanding of instructions 
 There is a balance between question types allowing entry into the test, but also allowing students to 
demonstrate highest level of skills and knowledge. It can reliably measure performance of students at different 
levels.  
 The questions covers a wide range of the course material allowing measurement of a wide area of 
knowledge, skills and understanding 
 The allocation of marks is clearly explained in the rubric and the distribution is appropriate to reward 
higher order thinking. 

Coverage of BSSS 
Accredited Courses Reliability 

Bias Awareness Levels of Thinking 

Student 
Engagement 

Academic 
Integrity 
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3. BIAS AWARENESS  

 
High Bias Awareness - The suite of assessment tasks is designed that promote the diverse needs of gender, 
socio-economic status, disabilities and/or cultures, and that do not marginalise or favour a student or group of 
students, or advantage or disadvantage certain background knowledge or ways of thinking. 

COMMENTS 

Bias is determined across the suite of tasks in a portfolio; hence no individual task will be rated outstanding. 
However, this task is disciplinary appropriate and calls upon skill studied for and rehearsed in class. It allows 
access to a wide range of students through the escalating difficulty of the questions. The mix of multiple choice, 
short and extended answers allow access to different learning styles.   

4. LEVELS OF THINKING  

  

Outstanding Levels of Thinking – Comprehensive assessment tasks are designed that allow students to 
engage at progressively higher cognitive demands. The suite of assessments demonstrates that there are high 
expectations for all learners at all levels of learning and opportunities for extending all learners are 
strategically planned for. Assessment tasks are flexible and varied, promoting a range of assessment modes. 

COMMENTS 

The questions escalate to extended response required A level engagement. The task has been mapped against 
the achievement standards to provide questions that engage students in high order thinking as well as access at 
the lower levels of thinking for less able students.   

5. STUDENT ENGAGEMENT  

  
Outstanding Student Engagement – Assessment tasks are strategically planned to engage students. 
Assessment tasks are explicitly and purposefully connected to contemporary issues or student lived 
experiences, interests, or prior knowledge. The suite of assessment tasks clearly supports student ownership. 

COMMENTS 

Student engagement and agency has clearly been thoughtfully planned throughout this task. There are range of 
interesting questions that engage with contemporary issues and illustrations to engage attention and aid in 
comprehension. The problem-solving format harnesses thinking skills to remain focused.  

6. ACADEMIC INTEGRITY 

  
Outstanding Academic Integrity - Students are required to engage in genuine deep learning at a level of 
challenge appropriate to the student and tasks make provision for sense making or knowledge construction. 
Assessment is designed to ensure authenticity from students and requires individualised responses. 

COMMENTS 

This is an exam under test conditions. The summative nature of the test allows for preparation. However, with 
non-routine problems in the A and B grade questions, both requires students to provide answer that have not 
been pre-learned.   
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ANNOTATED STUDENT WORK : A GRADE  

1) SPECIES CONCEPTS & INTERSPECIFIC INTERACTIONS 

The bluestreak cleaner wrasse (Labroides dimidiatus) is a small coral reef fish that has a specialised 
diet of crustacean ectoparasites (especially gnathid isopods; picture 2), which it removes from 
between the scales of large ‘client’ fish like coral trout (Plectropomus leopardus) at ‘cleaning 
stations’ (picture 1).  

 

The false cleanerfish (Aspidontus taeniatus) is a species of blenny that mimics the behaviour and 
appearance of cleaner wrasse (picture 3). The false cleanerfish also eats ectoparasites off client fish, 
but will occasionally attack and tear off small parts of fin or flesh from clients. Studies have shown 
that some client species learn from past attacks and start to avoid cleaning stations where they have 
been attacked by false cleanerfish. 

1a) Based on this information, identify the type of interspecific interaction between the following 
pairs of species: 

 i) The bluestreak cleaner wrasse and gnathid isopods. (1 mark) 

  A: Competition B: Parasitism C: Mutualism D: Predation 

 ii) The gnathid isopods and coral trout. (1 mark) 

  A: Competition B: Parasitism C: Mutualism D: Predation 

 iii) The bluestreak cleaner wrasse and coral trout. (1 mark) 

  A: Competition B: Parasitism C: Mutualism D: Predation 

 
For parts b) and c), now consider the interaction between bluestreak cleaner wrasse and the false 
cleanerfish. 

b) Classify the effect of this interaction on the false cleanerfish as a gain / loss / no effect. Explain 
your reasoning. (2 marks) 

The false cleanerfish would gain from the interaction because having real 
cleaner wrasse around would probably attracts more client fish to the area and 
make them more trusting. So overall there would be more food for the false 
cleanerfish. 

 

c) Despite their physical similarity, the bluestreak cleaner wrasse and false cleanerfish are classified 
as different species. Explain why you think this is the case and identify the relevant species concept. 
(3 marks) 

a) CMA1    E level: Identifies 
relevant concept. 
3/3 

b) CMA3   B level: Assesses 
evidence provided to develop 
conclusion. 

2/2 
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Under the biologoical species concept, populations of the same species need 
to be able to breed to produce viable, fertile offspring. So here, if we 
behavioural studies have shown that the two never interbreed, or maybe even 
if you try to artificially fertilise eggs from one species with sperm from the 
other they never get fertilized. That would mean they are definitely separate 
species. 

 2) ENERGY FLOW & MATTER CYCLING IN ECOSYSTEMS 

Consider the food web shown here that represents the flow of energy in an arctic, aquatic 
ecosystem. 

a) Based on this food web, identify which of the 
organisms are… 

i) An autotroph. (1 mark) 

A: Phytoplankton B: Krill     C: Puffin   D: Fox 

ii) An apex predator. (1 mark) 

 A: Kittiwak    B: Cephalopod    C: Fox   D: Salmon 

iii) A producer. (1 mark) 

 A: Zooplankton B: Phytoplankton C: Krill D: Gull 

iv) A secondary consumer. (1 mark) 

 A: Puffin B: Gull     C: Zooplankton  D: Rat 

 
b) If 125,000kJ/m2 of energy is stored as biomass in phytoplankton per year, use the ‘10% rule’ to 
calculate the amount of energy available to salmon via the following two food chains: (2 marks) 

      Phytoplankton > Zooplankton > Salmon       vs.          Phytoplankton > Zooplankton > Krill > 
Salmon  

e.g. 125,000 X 0.1 X 0.1 = 1,250kJ/m2    vs.  
 125,000 X 0.1 X 0.1 X 0.1 = 125kJ/m2   

 

 

 

 

 

c) Based on your calculations for b), should salmon farmers feed their salmon krill or zooplankton? 
Justify your answer. (2 marks)  

Salmon farmers should feed their fish zooplankton. Even though they would need to 
feed more zooplankton than krill since they are a lot smaller, the zooplankton are 

d) CMA3   C level: Applies 
model to new context. 

3/3 

2a) CMA1   
E level: 
Identifies 
relevant 
concept 

3/4 

2b) CMA2 D level: Describes the 
application of a model empirically by 
applying model to simple scenario. 

2/2 

2c) CMA1 C level: 
Explains evidence and 
develops an evidence-
based conclusion. 

2/2 
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lower on the food chain. So feeding them cuts out a step in the food chain to the 
salmon making it more efficient. This would be good for the environment and would 
probably also make it cheaper for the farmers since more energy required = more 
$$$. 

d) The above foodweb did not include any detritivores, despite their importance. Describe the role of 
detritivores and give an example of a species that you think could be a detritivore in the above 
ecosystem. (2 marks) 

Detritivores form the brown foodweb. They consume detritus, which is the 
waste from the dead organisms (or parts of them). They are important because 
they help clean up waste and recycle matter in ecosystems since they also 
provide food to the organisms that eat them. In this example, a detritivore 
might be a shrimp or crab that lives on the seafloor eating all the bits and 
pieces that drift down as organisms die above them. 

 

3) POPULATION DYNAMICS 

Benji is a park ranger for the Wiradjal National Park in western NSW. Benji has been monitoring the 
number of red kangaroos (Osphranter rufus) within the park and noticed a sustained growth in the 
population over the last 5 years. He has just compiled this year’s data and would like to use it to 
make some predictions into the future. 

a) This time last year the population size of kangaroos in the national park was 422. Throughout the 
year, 60 joeys were born, 15 individuals died, 12 kangaroos left the national park and there were 7 
immigrants. Calculate the current population size. (1 mark) 

N = 422 + 60 – 15 -12 +7  
    = 462 kangaroos 

b)  Calculate the percentage population growth rate across the time period described in a). (1 mark) 

462/422 = 1.095 - Therefore the population grew by a rate of 9.5% across the 
time period. 

 

 

 

  

3a) CMA2 D level: Describes the 
application of a model empirically by 
applying model to simple scenario. 

1/1 

3b) CMA2 D level: Describes the 
application of a model 
empirically by applying model to 
simple scenario 

1/1 

2d) CMA1 D level: Describes 
fundamental properties of 
concept and identifies 
example. 

2/2 
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Benji used this population growth rate to predict the number of red kangaroos in the national park 
over the next ten years and produced the following graph: 

 

c) By assuming a constant population growth rate, what type of model did Benji use? (1 mark) 

A: Exponential growth B: Logistic growth 

 

d) Explain why this model is an unrealistic predictor of population growth in most real-world 
scenarios (2 marks) 

Exponential growth can’t happen forever, because sooner or later resources 
like food or space run out, so growth can’t keep happening. It also doesn’t take 
into account things like competition or predation that might balance a 
population out at a carrying capacity. 

Benji is concerned that the high numbers of kangaroos will lead to overgrazing of the sensitive flora 
and potential starvation of kangaroos, so is considering methods of controlling the kangaroo 
population. 

e) Which of the following options represents a form of physical control: (1 mark) 

A: Culling with rifles  B: Sterilization of individuals C: The introduction of a disease 

 

 

  

3c) CMA1 E level: Identifies fundamental properties of 
concepts. 

1/1 

3d) CMA3 C level: Explains 
limitations of model. 

2/2 

3e) CMA1 E level: 
Identifies relevant 
example based on 
fundamental properties of 
concept. 

1/1 
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f) Imagine that Benji introduced a pack of dingoes to the national park in 2022. Predict the impact 
this would have on kangaroo numbers in the park by adding your own predictions for 2022-2032 to 
the above graph. Explain your thinking when making your predictions. (4 marks) 

Dingoes are a predator of red kangaroos. So overall, after the dingoes were 
introduced I’d expect that the population growth rate would be lower. At first 
the dingo population might increase because of all the roos and other stuff to 
eat, but after a few years I would expect that the populations of both the roos 
and the dingoes would stay relatively balanced because of density-
dependence. There would still be some stochastic effects like droughts that 
might make the line wobble a bit, but probably not too much. 

4) SAMPLING AND ENVIRONMENTAL FACTORS 

Amira studies the marine snails on the intertidal rock platforms in south-eastern Australia. In her latest 
study, she set up a series of parallel 15m transects running perpendicular to the shoreline (picture 1), 
then surveyed the number of little blue periwinkles (Austrolittorina unifasciata; picture 2) and tubercled 
noddiwinks (Nodilittorina pyramidalis; picture 3) within 50x50cm quadrats every 3m during low tide. 
These species both consume algae by scraping it off the rocks and can tolerate extended periods of time 
out of the water by forming a tight seal between their shells and the rocks. 

 

The average numbers of each species of snail found across Amira’s transects are shown below: 

Distance 
from 
shoreline 
(m) 

3 6 9 12 15 

Little blue 
periwinkle 

0 2 10 36 6 

Tubercled 
noddiwink 

10 28 8 1 0 

 

  

3f) CMA3 A level: Analyses 
problems and applies 
appropriate model to develop 
an evidence-based 
conclusion. Gaps in reasoning 
as point not fully explained, 
e.g. carrying capacity not 
discussed, not limits to 
predation capacity. Also, 
“wobble”not scientific 
language.  3/4 
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a) Identify a potential safety risk associated with Amira’s study and describe an action you would 
take to reduce this potential risk. (2 marks) 

I know algae-covered rocks can be slippery, especially if they are wet, so the 
risk of injury due to slipping over would be a very real one. To try and control 
that risk, I would make sure all participants wore shoes with good grip. They 
should probably make sure one person is always present just to oversee the 
others and respond to any accidents that happen quickly.  

b) In the space below, create a graph to represent Amira’s data. (3 marks) 

*This but hand-drawn 

 

c) Describe any trends you notice in your graph from b). (2 marks) 

Overall, we can see that the Blues tended to be found further away from the 
shoreline than the Tubercleds. In the middle where they were both found, 
neither was especially common. Very close to the shoreline there weren’t 
many of either. And the same very high up  / far from the shore too. So it looks 
like neither species likes being too close or too far from the shore, but 
generally the tubercleds do better closer and the little blues do better further. 

d) When interpreting these data, Amira first considers all the possible abiotic factors impacting the 
spatial distribution of these species. Identify which of the following options is not a potential abiotic 
factor. (1 mark) 

A: The frequency/intensity of waves at high tide  

B: The percentage coverage of algae on rocks 

C: The presence/absence of rockpools   

D: The temperature of surface rocks 

Amira shows her findings to her friends Barry and Carla and asks them what processes they think 
determine the spatial distribution of these snail species on the intertidal rock platform. 

“This is clearly a case of competitive exclusion in action,” claims Barry. “They both eat algae. It’s the 
same niche!” 

“I don’t know,” replies Carla. “I’m pretty sure it’s just that the species have different physiological 
tolerances, so need to hang out in different areas.” 

e) Describe supporting evidence from Amira’s study for each of these claims. (2 marks) 

0

10

20

30

40

3 6 9 12 15
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Distance from shoreline (m)

LBP

TN

4a) IS1 B level: Analyses 
risks and improves safe 
inquiries.  

2/2 

4b) IS5 C level: 
Communicates data 
accurately with visual 
representation 

3/3 

4c) IS2 D level: Describes 
trends 

2/2 

4d) CMA1 E: Correct response. 
Identifies option that is not a 
potential abiotic factor: concept 
based on fundamental 
properties of concept. 

1/1 
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Barry’s claim is supported by the fact that we are told they both eat algae and 
because the data shows that when there is more of one species there is less of 
the other.. 

Carla’s claim is supported by the fact that both very close to the shore and very 
far from it the numbers of both species go down quickly. That’s where the 
environmental conditions would be the most extreme (big waves vs. very dry).. 

f) Assess the above claims. Who was right? Or were they both wrong/right? Explain your reasoning. 
(4 marks) 

For each claim, 1 mark for sensible assessment and 1 mark for logical 
explanation of reasoning. 

Overall I think they both could be right. Like I said before, the fact that they 
both eat algae and don’t seem to overlap that much in which part of the rocky 
shore they are found suggests that they are competing, and so in the area 
where they do overlap we see competitive exclusion happening. But this alone 
doesn’t explain why we see the declines in numbers at the extremes of the 
transect. This is best explained by Carla’s idea. For example, maybe tubercled 
can’t go any longer because then there are too many waves which they aren’t 
strong enough to resist getting washed away from. And maybe little blues still 
need to get covered with water at high tide. 

 
 

  

4e) IS3 B level: 
Assesses claims to 
identify then describe 
potential sources of 
evidential support, 
doesn’t complete point 
in a full explanation 
and analysis. 1/2 

4f) IS3 A level: 
Evaluates alternative 
claims and provides a 
critique based on 
evidence, but not 
fully explained using 
scientific terminology. 

3/4 
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g) Design an experiment to try and work out the effects of biotic and abiotic factors on which part of 
the intertidal rock platform these snail species are found. How will you separate the impact of 
different factors? Include specific details of the variables you would include and how you would 
improve the reliability of your results. You may include diagrams if you think they help to explain 
your experimental design. (6 marks) 

To see if competition and the abiotic environment are really big factors, I would set 
up artificial enclosures that mimic 3 different levels on the rock platform: close to 
the shore, far from the shore and in between. I would setup multiple of each of 
these, maybe 15 of each.  

Then I would setup 5 repeats at each of the levels of the following: A) tubercled 
only, B) little blue only, and C) both species. In each case I would introduce a 
constant number of the snails based on their average density in nature, then 
monitor them over a period of time, maybe 3 months, and check how well they 
survive and grow and maybe reproduce.  

I could then look to see if: 1) both species do better on their own than when in 
competition, 2) the outcome of this competition is different at different distances 
from the shoreline, and 3) if the different species do better/worse at different 
distances.  

To make it more reliable I would do all the repeats I said before, and train people to 
do all the monitoring without ever explaining what the overall experiment is, so 
they don’t have a biased expectation of what the results will show. 

  

4g) IS1 A level: 
Designs original 
inquiry in an 
unfamiliar 
context. 
Reasons not 
fully explained 
in paragraph 
three. 

5/6 
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SUMMARY OF STUDENT ACHIEVEMENT BY ACHIEVEMENT STANDARD 

 

Achievement Criteria Assessed Standard Marks 
Awarded 

Total 
Available 

Concepts Models and Applications 1 C 2 2 
Concepts Models and Applications 1 D 2 2 
Concepts Models and Applications 1 E 9 10 
Concepts Models and Applications 2 D 4 4 
Concepts Models and Applications 3 A 3 4 
Concepts Models and Applications 3 B 2 2 
Concepts Models and Applications 3 C 5 5 
Inquiry Skills 1 A 5 6 
Inquiry Skills 1 B 2 2 
Inquiry Skills 2 D 2 2 
Inquiry Skills 3 A 3 4 
Inquiry Skills 3 B 1 2 
Inquiry Skills 5 C 3 3 

 

SUMMARY OF STUDENT ACHIEVEMENT BY QUESTION GRADE LEVEL 

 

Grade Marks 
Awarded 

Total 
Available 

A 11 12 
B 5 6 
C 10 10 
D 8 8 
E 9 10 
 43 46 
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ANNOTATED STUDENT WORK : C GRADE  

 

1) SPECIES CONCEPTS & INTERSPECIFIC INTERACTIONS 

The bluestreak cleaner wrasse (Labroides dimidiatus) is a small coral reef fish that has a specialised 
diet of crustacean ectoparasites (especially gnathid isopods; picture 2), which it removes from 
between the scales of large ‘client’ fish like coral trout (Plectropomus leopardus) at ‘cleaning 
stations’ (picture 1).  

 

The false cleanerfish (Aspidontus taeniatus) is a species of blenny that mimics the behaviour and 
appearance of cleaner wrasse (picture 3). The false cleanerfish also eats ectoparasites off client fish, 
but will occasionally attack and tear off small parts of fin or flesh from clients. Studies have shown 
that some client species learn from past attacks and start to avoid cleaning stations where they have 
been attacked by false cleanerfish. 

1a) Based on this information, identify the type of interspecific interaction between the following 
pairs of species: 

 i) The bluestreak cleaner wrasse and gnathid isopods. (1 mark) 

  A: Competition B: Parasitism C: Mutualism D: Predation 

 ii) The gnathid isopods and coral trout. (1 mark) 

  A: Competition B: Parasitism C: Mutualism D: Predation 

 i) The bluestreak cleaner wrasse and coral trout. (1 mark) 

  A: Competition B: Parasitism C: Mutualism D: Predation 

 
For parts b) and c), now consider the interaction between bluestreak cleaner wrasse and the false 
cleanerfish. 

b) Classify the effect of this interaction on the false cleanerfish as a gain / loss / no effect. Explain 
your reasoning. (2 marks) 

Based on the above information I have found that the interspecific interaction 
between the bluestreak cleaner wrasse and false cleanerfish is Competition. 
This is because the fish both clean the back of Coral trout, which in turn gives 
them their food. Competition comes into play through the fish compeating 
with each other. This leads to one fish having less food therefore needing to 
become more aggressive and competitive 

a) CMA1    E level: Identifies 
relevant concept. 
3/3 

b) CMA3   B level: Assesses 
evidence provided to 
develop conclusion but does 
not consider all evidence, 
not identifying benefits 

1/2 
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c) Despite their physical similarity, the bluestreak cleaner wrasse and false cleanerfish are classified 
as different species. Explain why you think this is the case and identify the relevant species concept. 
(3 marks) 

A species concept could be the theory of evolution. This is due to the false 
cleanerfish having evolved to mimic cleaner wrasse in order for it to get its 
food. This leads to them being classified as different species. 

 

  

2) ENERGY FLOW & MATTER CYCLING IN ECOSYSTEMS 

Consider the food web shown here that represents the flow of energy in an arctic, aquatic 
ecosystem. 

a) Based on this food web, identify which of the 
organisms are… 

i) An autotroph. (1 mark) 

A: Phytoplankton B: Krill     C: Puffin   D: Fox 

i) An apex predator. (1 mark) 

 A: Kittiwak    B: Cephalopod    C: Fox   D: Salmon 

i) A producer. (1 mark) 

 A: Zooplankton B: Phytoplankton C: Krill D: Gull 

i) A secondary consumer. (1 mark) 

 A: Puffin B: Gull     C: Zooplankton  D: Rat 

 
 
b) If 125,000kJ/m2 of energy is stored as biomass in phytoplankton per year, use the ‘10% rule’ to 
calculate the amount of energy available to salmon via the following two food chains: (2 marks) 

Phytoplankton > Zooplankton > Salmon       vs.          Phytoplankton > Zooplankton > Krill > Salmon  

 

A difference that I noticed is that the first had less animals 
involved therefore leading to less energy being passed on through 
to the salmon. The second has more animals leading to more 
energy being passed along the food chain to the salmon. 

 

 

 

d) CMA3   C level: Student 
misapplies model to new 
context. 

0/2 

2a) CMA1   
E level: 
Identifies 
relevant 
concept 
some of 
the time 

1/2 

2b) CMA2 D level: Student partially 
describes the application of a model 
empirically by applying model to simple 
scenario. 

1/2 
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c) Based on the differences for b), should salmon farmers feed their salmon krill or zooplankton? 
Justify your answer. (2 marks)  

Zooplankton. Energy gets passed on through different species, with less passed on 
each time. Zooplankton are lower down in the chain, so feeding them to salmon 
would be better. It would be cheaper and probably better for the environment. 

 

d) The above foodweb did not include any detritivores, despite their importance. 
Describe the role of detritivores and give an example of a species that you think 
could be a detritivore in the above ecosystem. (2 marks) 

Detritivores help decompose bodies of other animals when they die. This is 
important as when the body comes back into the ecosystem it will replenish 
the earth and go back into it, recycling it. An example would be a crab.  

 

3) POPULATION DYNAMICS 

Benji is a park ranger for the Wiradjal National Park in western NSW. Benji has been monitoring the 
number of red kangaroos (Osphranter rufus) within the park and noticed a sustained growth in the 
population over the last 5 years. He has just compiled this year’s data and would like to use it to 
make some predictions into the future. 

a) This time last year the population size of kangaroos in the national park was 422. Throughout the 
year, 60 joeys were born, 15 individuals died, 12 kangaroos left the national park and there were 7 
immigrants. Calculate the current population size. (1 mark) 

Δ𝑁 = 60 − 15 + 7 − 12 = 40 Current population = 422 + 40 = 462  
     

b)  Calculate the percentage population growth rate across the time period described in a). (1 mark) 

Δ𝑁 = × 100 = 9.48%,  Growth rate = 9.48% 

 

 

 

  

3a) CMA2 D level: Describes the 
application of a model empirically by 
applying model to simple scenario. 1/1 

3b) CMA2 D level: Describes the 
application of a model 
empirically by applying model to 
simple scenario 

1/1 

2c) CMA1 C level: 
Explains evidence and 
develops an evidence-
based conclusion. 

2/2 

2d) CMA1 D level: Describes 
fundamental properties of 
concept and identifies 
example. 

2/2 
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Benji used this population growth rate to predict the number of red kangaroos in the national park 
over the next ten years and produced the following graph: 

 

c) By assuming a constant population growth rate, what type of model did Benji use? (1 mark) 

A: Exponential growth B: Logistic growth 

 

d) Explain why this model is an unrealistic predictor of population growth in most real-world 
scenarios (2 marks) 

This model is an unrealistic predictor as it does not take deaths and emigrants 
into account. All it shows is growth, even if the kangaroos die or leave leading 
to the model being unrealistic. 

Benji is concerned that the high numbers of kangaroos will lead to overgrazing of the sensitive flora 
and potential starvation of kangaroos, so is considering methods of controlling the kangaroo 
population. 

e) Which of the following options represents a form of physical control: (1 mark) 

A: Culling with rifles  B: Sterilization of individuals C: The introduction of a disease 

  

3c) CMA1 E level: Identifies 
fundamental properties of concepts. 

1/1 

3d) CMA3 C level: Student 
fails to explain limitations 
of model 

0/2 

3e) CMA1 E level: 
Identifies relevant 
example based on 
fundamental 
properties of concept. 

1/1 
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f) Imagine that Benji introduced a pack of dingoes to the national park in 2022. Predict the impact 
this would have on kangaroo numbers in the park by adding your own predictions for 2022-2032 to 
the above graph. Explain your thinking when making your predictions. (4 marks) 

My prediction involves the dingos hunting the kangaroos. Due to this my 
prediction cannot continue to climb. As the dingos breed and hunt, the 
kangaroo population will either rise one year or decline the next. However my 
prediction stables out in some years due to the fact that kangaroo deaths and 
emigrants matches births and immigrants 

4) SAMPLING AND ENVIRONMENTAL FACTORS 

Amira studies the marine snails on the intertidal rock platforms in south-eastern Australia. In her latest 
study, she set up a series of parallel 15m transects running perpendicular to the shoreline (picture 1), 
then surveyed the number of little blue periwinkles (Austrolittorina unifasciata; picture 2) and tubercled 
noddiwinks (Nodilittorina pyramidalis; picture 3) within 50x50cm quadrats every 3m during low tide. 
These species both consume algae by scraping it off the rocks and can tolerate extended periods of time 
out of the water by forming a tight seal between their shells and the rocks. 

 

The average numbers of each species of snail found across Amira’s transects are shown below: 

Distance 
from 
shoreline 
(m) 

3 6 9 12 15 

Little blue 
periwinkle 

0 2 10 36 6 

Tubercled 
noddiwink 

10 28 8 1 0 

a) Identify a potential safety risk associated with Amira’s study and describe an action you would 
take to reduce this potential risk. (2 marks) 

A potential risk with Amira’s study is her quadrents may be too small, this 
leads to the species being clumped in some years and spread out in others 
therefore the results may not be accurate. I would fix this by expanding the 
quadrats where the data is being recorded. 

  

3f) CMA3 A level: Analyses 
problems and applies 
appropriate model to develop 
a mostly  evidence-based 
conclusion. 

3/4 

4a) IS1 B level: Student 
does not analyse for risks 
or suggest 
improvements to safe 
investigations. 

0/2 
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b) In the space below, create a graph to represent Amira’s data. (3 marks) 

*This but hand-drawn 

 

c) Describe any trends you notice in your graph from b). (2 marks) 

A common trend which is shown is at certain distances both species have a 
sharp rise in population, however the population declines heavily after this 
point. Another trend I noticed was the tuberclad noddiwink being large in size 
at the start but decreasing at the end, in comparison to the little blue which 
started small and ended big. 

d) When interpreting these data, Amira first considers all the possible abiotic factors impacting the 
spatial distribution of these species. Identify which of the following options is not a potential abiotic 
factor. (1 mark) 

A: The frequency/intensity of waves at high tide  

B: The percentage coverage of algae on rocks 

C: The presence/absence of rockpools   

D: The temperature of surface rocks 

Amira shows her findings to her friends Barry and Carla and asks them what processes they think 
determine the spatial distribution of these snail species on the intertidal rock platform. 

“This is clearly a case of competitive exclusion in action,” claims Barry. “They both eat algae. It’s the 
same niche!” 

“I don’t know,” replies Carla. “I’m pretty sure it’s just that the species have different physiological 
tolerances, so need to hang out in different areas.” 

e) Describe supporting evidence from Amira’s study for each of these claims. (2 marks) 

The Tuberclad noddiwink had a higher population count towards the shoreline 
and the Little Blue Perriwinkle had a higher population further away from the 
shoreline. The evidence is there to suggest that each species have different 
physical tolerances, therefore needing to live closer or further to the shoreline. 
This supports Carla’s claims 
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4b) IS5 C level: 
Communicates data 
accurately with visual 
representation but 
without some labels 

2/3 

4c) IS2 D level: 
Describes one trend 
but mistakes another 

1/2 

4d) CMA1 E: Identifies incorrect 
application of concept based on 
fundamental properties of 
concept. 

1/1 

4e) IS 3 B level: 
Assesses one of the 
claims with some 
evidence  

1/2 
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f) Assess the above claims. Who was right? Or were they both wrong/right? Explain your reasoning. 
(4 marks) 

For each claim, 1 mark for sensible assessment and 1 mark for logical 
explanation of reasoning. 

Amira’s friends both have valid claims. Carla describes the tolerances of each 
species with one being ”more comftorble” near water then the other. Barry 
claimed that the species are competitors as they eat the same food therefore 
becoming a niche. Carla seems to have the better theory on why the species 
are distributed differently 

 
g) Design an experiment to try and work out the effects of biotic and abiotic factors on which part of 
the intertidal rock platform these snail species are found. How will you separate the impact of 
different factors? Include specific details of the variables you would include and how you would 
improve the reliability of your results. You may include diagrams if you think they help to explain 
your experimental design. (6 marks) 

If I was to design an experiment testing the effects of abiotic and biotic factors on 
the snail species, I would firstly travel to the location of the snails. Once there I 
would gather 3 of each species. Then I would test the effects of water on these 
snails, I would do this by pouring/splashing water on them to stimulate waves 
crashing on them. Then to test the biotic factor I would gather algae and feed the 
snails and wait for 12 hours. I would come back to see which species ate or used 
more. This would provide me with how the presence of algae affects these 2 
species. The reason 3 of each species would be gathered is because I would test 
each factor on them 3 different times making the results more reliable. 

 

  

4f) IS A level: Student 
provides a basic 
assessment of claims 
based on limited 
evidence. 

2/4 

4g) IS1 A level 
Student plans 
an inquiry that 
collect valid 
data in 
response to a 
question. 

2/6 
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SUMMARY OF STUDENT ACHIEVEMENT BY ACHIEVEMENT STANDARD 

 

Achievement Criteria Assessed Standard Marks 
Awarded 

Total 
Available 

Concepts Models and Applications 1 C 2 2 
Concepts Models and Applications 1 D 2 2 
Concepts Models and Applications 1 E 8 10 
Concepts Models and Applications 2 D 3 4 
Concepts Models and Applications 3 A 3 4 
Concepts Models and Applications 3 B 1 2 
Concepts Models and Applications 3 C 0 5 
Inquiry Skills 1 A 2 6 
Inquiry Skills 1 B 0 2 
Inquiry Skills 2 D 1 2 
Inquiry Skills 3 A 2 4 
Inquiry Skills 3 B 1 2 
Inquiry Skills 5 C 2 3 

 

SUMMARY OF STUDENT ACHIEVEMENT BY QUESTION GRADE LEVEL 

 

Grade Marks 
Awarded 

Total 
Available 

A 7 14 
B 2 6 
C 4 10 
D 6 8 
E 8 10 
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This assessment presents a 
research essay.  

 

Image credit: Miah-Tya Gowland, 
2022  

 

 

ASSESSMENT TWO 
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ASSESSMENT TWO: RESEARCH ESSAY 

Course: Biology T  

Unit: Unit 1: Biodiversity and Connectedness  

Year Group: 11 

Assessment Conditions: 

 

You will work individually on the assignment. Some time in class will 
be provided to introduce the task. You will be given a collection of 
stimulus material to guide your reading and thinking initially. Beyond 
that, you are required to research for, and prepare, the essay in your 
own time. Consultation with the teacher librarians is highly 
recommended if you require assistance with the literature research. 
You may seek teacher feedback on your focal argument once 
identified, and draft essays can be submitted for preliminary feedback. 
Drafts and final versions must be submitted electronically via the 
Google Classroom page. 

Prior learning: 

 

Background Information  

More than half the human population of the world live in urban settings like 
cities and towns. Increasingly, these people’s lives are removed from the natural 
world that has for so long nurtured humanity, leading to a loss in appreciation 
and understanding of the importance of the natural world. This loss of 
appreciation and exposure to biodiversity is having major detrimental impacts 
on human health and wellbeing and is a contributing factor to the continued 
practise of activities that are known to damage ecosystems. At the end of the 
day, we are not apart from biodiversity; we a part of biodiversity, just like all the 
other organisms on our planet. So if we allow current trends in biodiversity loss 
to continue will be lost with it. Indigenous cultures around the world, especially 
Indigenous Australians, are often lauded for their appreciation of the 
interconnectedness of life, including humans, and care for the natural world 
around them. But is this true, or are they just as guilty of driving biodiversity to 
extinction? And if it is true what can modern science and cultures learn from 
this indigenous knowledge to help lead humanity and the rest of the natural 
world safely into the future? 

Key concepts: Biodiversity, ecosystem management, indigenous knowledge  

Key ideas: Relationship to Unit Goals To complete this task successfully, students:  

• 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  

• 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 

Cross-curriculum priorities:  Sustainability, Aboriginal and Torres Strait Islander Histories and Cultures 

General Capabilities:  

 

Literacy, Critical and Creative Thinking, Numeracy  
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COVER SHEET AND RUBRIC   
 

Task Description 

Research the literature surrounding your selected topic, including information about both the science 
and indigenous knowledge behind the topic. You will select one topic of the following options to focus 
your work on: 

a. Evaluate arguments biologists have made to explain the extinction of megafauna in 
Australia.  
 

b. Evaluate arguments biologists have made as to how indigenous knowledge and 
modern biology compliment each other.  
 

c. Evaluate the extent to which indigenous cultural burning practices can mitigate the 
impacts of climate change  

 
Stimulus  
Viewing and reading materials for each of these topics will be provided to help you make 
your choice. You will then research the literature surrounding your selected topic, including 
information about both the science and indigenous knowledge behind the topic.  
 
Based on this research, you will identify a specific arguments by biologists you wish to focus 
on, then prepare an argumentative essay in which you articulate your main argument then 
justify your standpoint by applying the knowledge you gained during literature research.  
 
The completed essay should be around 1,000 words long (excluding figure captions, 
citations & references). Essays shorter than this are unlikely to contain the required level of 
detail and justification, while essays longer than this will only be assessed on the first 1,200 
words.  
 
This word limit is relatively short given the complexity of the topics, so you should focus 
your essay clearly and write succinctly. You may include figures if you think they help to 
strengthen your argument, but they are not required.  
 
References and citations should be including using APA format. Assessment Conditions You 
will work individually on the assignment.  
 
Some time in class will be provided to introduce the task. You will be given a collection of 
stimulus material to guide your reading and thinking initially. Beyond that, you are required 
to research for, and prepare, the essay in your own time. Consultation with the teacher 
librarians is highly recommended if you require assistance with the literature research. You 
may seek teacher feedback on your focal argument once identified, and draft essays can be 
submitted for preliminary feedback. Drafts and final versions must be submitted 
electronically via the Google Classroom page.  
 
Task Specific Assessment Criteria / Rubric  
Attached along with the Declaration of Original Work Supporting Information Stimulus 
materials provided on our Google Classroom page. 
 
 Argumentative essays explained: 
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https://owl.purdue.edu/owl/general_writing/academic_writing/essay_writing/argumentati
ve_essays.html  
Referencing guidelines:  
https://ltclibrary.com/referencing/referencing-web-assistance-and-online-tutorials/  
Assignment verbs:  
https://ltclibrary.com/research-and-writing/assignment-verbs 
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ASSESSMENT TWO: ANALYSIS OF THE TASK USING QUALITY ASSESSMENT GUIDELINES  

 

 

1. COVERAGE OF BSSS ACCREDITED COURSES: OUTSTANDING  

Outstanding Coverage of BSSS Accredited Courses – Assessment tasks are strategically planned for 
alignment with Achievement Standards, unit goals and content descriptors. Assessments are not 
too big: assessing irrelevant content or criteria; nor too small: missing important content or 
criteria 

COMMENTS 

The task is a disciplinary appropriate task that engages with a key element of the course and 
required material. It requires students to assess research and draw conclusions about material 
related to the key concepts of the course and apply them to a particular problem.  

2. RELIABILITY: OUTSTANDING  

Outstanding Reliability - Assessment tasks and marking are strategically designed to remove all 
sources of non-relevant variation in measurements. 

COMMENTS  

The rubric clearly engages with the achievement standards. The open-ended nature of the task 
allows measurement of student performance at different levels of ability. The questions are clear, 
focus student work, and the instructions are answerable within the parameters of the task.  

3. BIAS AWARENESS: HIGH   

Coverage of BSSS 
Accredited Courses Reliability 

Bias Awareness Levels of Thinking 

Student 
Engagement Academic Integrity 

O
ut

st
an

di
ng

 

O
ut

st
an

di
ng

 

O
ut

st
an

di
ng

 

O
ut

st
an

di
ng

 

H
ig

h 

H
ig

h 



 
31 

Biology Research Essay Exemplar 

High Bias Awareness - The suite of assessment tasks is designed that promote the diverse needs of 
gender, socio-economic status, disabilities and/or cultures, and that do not marginalise or favour 
a student or group of students, or advantage or disadvantage certain background knowledge or 
ways of thinking. 

COMMENTS 

Bias is determined across the suite of tasks in a portfolio; hence no individual task will be rated 
outstanding. This task is within the discipline and covers material and skills developed in class.  The 
open-ended nature of the task which allow for a wide range of views and perspectives provide for a 
wide range of students.  

 

4. LEVELS OF THINKING: HIGH  

High Levels of Thinking – Clear assessment tasks are designed that allow students to engage at 
progressively higher cognitive demands. The suite of assessments demonstrates that there are 
expectations for all learners at all levels of learning and opportunities for extending all learners 
are planned for. Assessment tasks are flexible and varied, covering a range of assessment modes. 

COMMENTS 

The open ended nature of task, which raises complex problems that engage in key disciplinary 
debates and contemporary research, allows for higher order thinking and critical analysis while also 
supporting lower ability to student to show their understanding.  

5. STUDENT ENGAGEMENT: OUTSTANDING  

Outstanding Student Engagement – Assessment tasks are strategically planned to engage 
students. Assessment tasks are explicitly and purposefully connected to contemporary issues 
or student lived experiences, interests, or prior knowledge. The suite of assessment tasks 
clearly supports student ownership. 

COMMENTS 

Student engagement and agency has clearly been thoughtfully planned throughout this task. 
There are range of interesting questions that engage with contemporary issues currently at 
question in the discipline and with impact on the wider community.  

6. ACADEMIC INTEGRITY: OUTSTANDING  

Outstanding Academic Integrity - Students are required to engage in genuine deep learning at a 
level of challenge appropriate to the student and tasks make provision for sense making or 
knowledge construction. Assessment is designed to ensure authenticity from students and 
requires individualised responses. 
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COMMENTS 

The design of the task supports academic integrity. The questions require argumentation and 
analysis of research material which require students to engage in writing their own ideas. 
Further, the task requires elements that engage the students in academic integrity.  
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ANNOTATED STUDENT WORK: A GRADE  

 

Biology Assignment. Fighting Fire with Fire.  

 

 

 Indigenous fire practices are essential to protect not only the environment but also our way of 

life.  

 

With an increased prevalence of mega-fires as a result of climate change and rising 

temperatures (Dunne 2020), it is more important than ever to adapt and utilise 

Indigenous knowledge and practices to prevent mass ecological destruction (Morrison, 

2021). The impacts from increasingly prevalent mega-fires would result in 

environmental, economic and societal collapse. Knowledge of effective fire prevention 

practices has been utilised by the Indigenous Australian population for over 50,000 

years (Gilles 2017), but since halted during the European colonial era. Not only do 

Indigenous fire prevention practices reduce the risk of bushfires and other natural 

disasters, they reduce long-term greenhouse gas emissions, protect biodiversity, and 

promote and encourage new growth within the immediate environment (Morrison 

2021). Indigenous fire prevention practices reduce the possibility of mega-fires and aid 

action against climate change. Through analysing the environmental, economic, and 

societal impacts of the 2019-2020 Australian bushfires, it is clear to see that working 

with, and learning from, the Indigenous Australian population is vital for the Australian 

environment and its people to survive and thrive.  

 

Indigenous fire practices mitigate the effects of mega-fires as it reduces the amount of 

fuel needed to start such fires (Bennet 2021). Indigenous Australians utilise low-

intensity, ‘cool’ fires to clear debris off the bush floor (Kroff 2021). These cool fires help 

change the vegetation structure by reducing the density of plants like Bracken Fern or 

Casuarina which lead to extreme fuel loads (Kroff 2021). But hot fires, like mega-fires, 

encourage their regrowth (Eriksen & Hankins 2014). Fires are intentionally set during 

favourable conditions during the cooler months of April and July (Kroff 2021). The cool 
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fires are low-temperature slow-burning fires that produce a limited amount of CO2 

(Carbon Dioxide) into the earth’s atmosphere compared to hot mega-fires. Such fire 

practices ultimately reduce the amount of CO2 as it mitigates the probability of future 

mega-fires occurring. During the 2019-2020 Australian bushfires 715 teragrams of CO2 

were released into the earth’s atmosphere  (Van Der Velde et al. 2021). To put that 

into perspective a single-car produces 4.6 tonnes of  CO2  in a year, so these mega-

fires were equivalent to having more than one hundred fifty million more cars on the 

road for that year. Thus, mega-fires are not only a result of climate change, but they 

also contribute to it (Tyson 2020) so by utilising Indigenous fire prevention techniques 

that reduce the chances of mega-fires we can prevent immediate climate catastrophe 

and environmental destruction.  

 

The application of Indigenous knowledge of fire prevention practices are not only 

beneficial as they clear debris needed to initiate mega-fires, but they also prove to 

protect and promote biodiversity. As the prevalence of mega-fires continues to 

increase, it has led to a severe decrease in biodiversity across all of Earth’s biomes 

(Hoffman et al. 2021). Preventing mega-fires protects earth ecosystems and the 

species within, as it mitigates the likelihood of biodiversity loss on a mass scale. For 

example, during the 2019-2020 Australian mega-fires, an estimated 3 billion animals 

were killed (Vernick 2020) and an estimated 13 million hectares of native flora was 

burnt (Granwall 2020); biodiversity loss on an unprecedented scale here in Australia. 

Unlike mega-fires, as cool burns are low-temperature slow-moving fires, it allows 

animals to flee or burrow into the surrounding environment, which ensures the 

continuation of many species. Controlled cool burns further ensure that seeds, 

nutrients and roots are intact, and soil moisture is increased (Kroff 2021). Additionally, 

utilising cool burns prevents the growth of invasive plants and encourages the growth 

of native species (Kroff 2021). Thus, by utilizing and implementing Indigenous fire 

knowledge we can not only protect the earth’s ecosystems from ecological destruction 

but promote and encourage biodiversity.  

 

So Indigenous cultural burning practices can protect native flora and fauna from 

extinction, but could they also protect human communities too? As the prevalence of 
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mega-fires continues to increase, not only are native animals displaced, humans too 

find themselves in unsafe, life-threatening situations as a result of mega-fires. During 

the 2019-2020 Australian bushfires 34 people lost their lives as a result of fire exposure 

and a further 400 deaths occurred as a result of smoke inhalation (Coates 2020). It is 

appropriate to blame the deaths of over 400 individuals on our inability to prepare and 

utilise fire prevention knowledge at our disposal. If we utilised Indigenous fire 

prevention practices like cool burning in areas with an increased risk to mega-fires, 

over 400 people would still be with us today. And that’s not to mention the economic 

impacts brought forwards as a result of such damage. It is estimated that $10.5 billion 

in damages occurred, mainly consisting of damage to agricultural land (Wittwer & 

Waschick 2021). Furthermore, the short-term effects of mega-fires are often 

overshadowed by the long-term issue at hand. With atmospheric levels of CO2 (Carbon 

Dioxide) at an all-time high (Nunez 2019), it appears climate catastrophe is inevitable, 

leading to huge health and economic impacts on human communities. The leading 

cause of climate change is the release of greenhouse gasses like CO2 (Carbon Dioxide) 

into the earth atmosphere and mega-fires are partly to blame. If action is not taken 

now, we are risking the lives of billions of people. Therefore, by implementing 

Indigenous fire knowledge we can prevent the occurrence of mass casualties as a result 

of possible mega-fires, and reduce the social and economic impacts of fire on 

Australian communities. 

 

Despite the abovementioned benefits, there are considerable limitations and 

challenges associated with the implementation of Indigenous Australian fire 

management strategies in modern Australia. Prior to European invasion of Australia, 

Indigenous Australian communities were widespread across the Australian landscape, 

with small communities of people living on and interacting with their local 

environment intimately (Gammage 2013). Thus, when these communities practiced 

their cultural burning practices, it was done on a very small scale, by people who lived 

in that area (Gammage 2013). But nowadays, Indigenous Australian communities have 

been displaced from most of the Australian landscape and are concentrated with other 

Australians in large urban centres (ABS 2021) away from natural bushland 

environments. This means that, not only do we not have many Indigenous or non-

indigenous Australians living in the environments that need better fire management, 
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the location-specific knowledge required for effective cultural burning may no longer 

exist. Furthermore, the small-scale nature of Indigenous fire management would likely 

make it much more costly to implement than large-scale strategies like large-area 

hazard reduction burning. Nonetheless, with appropriate funding and community 

support, it would be possible to setup a network of fire-managers who live and work 

on country at a local scale and use what Indigenous knowledge is left to inform general 

guidelines of best-practice for these fire-managers. Furthermore, by emphasising the 

value in Indigenous knowledge to contemporary Australian communities, we may be 

able to help provide Indigenous Australians with meaningful and gainful employment 

opportunities and help justify the re-establishment of Indigenous Communities across 

areas of Australia from which they have been displaced. 

 

Overall, as our climate changes, mega-fires are occurring more frequently at greater 

intensity, and these megafires accelerate future climate change. To break this cycle we 

urgently need to learn from, and implement, the fire prevention practices of 

Indigenous Australians. If we fail to do so, we are risking the progressive loss of diverse 

ecosystems, flora and fauna, and of humanity and society as we know it. Utilizing 

Indigenous fire prevention practices we can prevent ecological and societal 

destruction as a result of mega-fires and potentially help promote reconciliation across 

Australia.  
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ANNOTATED STUDENT WORK: C GRADE  

 

How Indigenous burning practises can save us from climate change and megafires. 

 

The Australian bushfires of 2019-2020 was a devastating event which led to the 
destruction of plants, animals, towns, livelihoods and families. The aftermath of 
these megafires started conversations regarding burn offs, how they can be used to 
limit the impact of future fires and ultimately climate change. Looking back 
thousands of years into Australia's history, there is evidence to suggest that 
Indigenous Australians knew how to manage the ecosystem therefore knowing how 
to minimise the impact of bushfires. Therefore, by learning the cultural burning 
practises of Indegenous Australians, then applying in a modern setting, can help 
reduce the impact of climate change and megafires in Australia.   

Australia has always suffered from bushfires; a combination of high summer 
temperatures and low rainfall creating a dry bushland and climate. The summer 
bushfires from 2019-2020, consuming more than 20 percent of Australia’s temperate 
forest floor (Boer, M, Resco de Dios, V, 2020), demonstrated that these fires can be 
extremely deadly. When a fire begins through either natural means or being 
deliberately lit, old leaves, grass, fallen branches and trees aid in the spreading of the 
fires. Firefighters often take part in back-burning, or burn offs, which aim to reduce 
the fuel load for fires in a controlled manner. For a number of years leading to the 
2019-2020 fire season, many years of drought in NSW combined with years of 
inadequate burn off activities throughout the state,  the resulting mega fires that 
season demonstrated that the country's modern back burning policies were not 
working.  

Victor Steffensen, an Indigenous cultural burning expert tells the story of how he was 
taught how to perform these cultural burnings through the elders of his people. 
Victor stated: “Hazard reduction burning is not good for the country. Mainly in the 
return of food for animals. When you burn at the wrong time, you get 6 months of no 
food. When you burn at the right time, you have food in 6 days.” Adding onto this 
statement Victor gave some understanding of why these cultural burnings are 
different to hazard reduction burns. “The elders talked about applying fire in a way 
that is in sync with the seasons and in sync with the breeding times of the animals. 
The old men would look at indicators in the landscape, to see if it was time to burn a 
certain ecosystem.” Victor showed evidence of how cultural burning helped the 
environment by detailing the grass population's improvement throughout the last 3 
years of cultural burning (Nelson, G, 2020).  This evidence provided by Victor 
demonstrates the cultural significance of Indigenous burnings,specifically their 
timing, influencing the ecosystem and  lowering the risk of megafires to occur, as well 
as their impact. 
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Climate change is an ever-changing issue which is proving to be one of the most 
dangerous events to ever occur in human history (United Nations, 2021). The 
megafires of 2019-2020 affected climate change greatly, in a negative way. On the 
3rd of February 2020, multiple smoke plumes made their way into the stratosphere. 
These plumes of smoke were recorded as some of the most poisonous in the world 
(NASA, 2020). The wind pushed the smoke across the Southern Hemisphere with 
countries in South America such as Bolivia and Chile beginning to suffer the effects of 
Australia's dangerous smoke (NASA, 2020). Furthermore, a study on the 3rd of 
January 2020 stated that Canberra, Australia had the worst air quality of anywhere in 
the world at that time, outranking cities like Delhi, India and Lahore, Pakistan 
(Remeikis, A, 2020). The air quality readings of Canberra reached 5109 ppm of 
pollutants, which is well past the danger zone of 2000 ppm.  

Researchers at Charles Darwin University have been studying Indigenous burning 
practises for some time. A number of key findings have been that cultural burnings 
are crucial in reducing the impacts  of climate change in Australia (Edwards, A., Rioli 
Sr, W., & Sangha, K, 2021). Cultural burnings were shown to reduce greenhouse gas 
emissions by reducing the fuel load using  small, low intensity burns early in the fire 
season, in turn reducing the risk of significant fire events later in the fire season and 
thereby reducing greenhouse gas emissions (Edwards, A., Rioli Sr, W., & Sangha, K, 
2021). The Northern Territory has been one of the most fire prone regions in 
Australia for some time due to it's warm climate combined with the dry landscape 
(Edwards, A., Rioli Sr, W., & Sangha, K, 2021). Due to this fact the state government 
has enlisted the help of Indigenous Australians to start a fire management program. 
Using the information uncovered by the research program in Charles Darwin 
University, the NT fire management program has been successful in many ways in 
respect to   cultural, economic and environmental impacts (Edwards, A., Rioli Sr, W., 
& Sangha, K, 2021). By adopting the traditional fire burning practises in the NT, 
hundreds of thousands tonnes of greenhouse gases have been abated (Edwards, A., 
Rioli Sr, W., & Sangha, K, 2021)  and the landscape is arguably managed in a safer, 
more effective manner. 

Australia is one of the most ecologically diverse countries in the world (WWF 2020). 
The 2019-2020 summer bushfires, in combination with breaking of the drought in 
NSW through heavy rainfalls of early 2020, attributed to significant levels of erosion 
across the state (Taylor, A 2020). The megafires also affected Australia’s wildlife with 
ecologist Chris Dickman estimating that more than a billion animals died from the 
2019-2020 bushfire season around the country (Cox, L, 2020), resulting in an 
estimated 500 distinct species removed from the country’s ecosystem (Pickrell, J 
2021). Some of these animals include Koalas, the Regent Honeyeater, the Brush-
Tailed Rock-Wallaby and the Quokka. Indigenous cultural burnings are carefully 
performed in the Australian ecosystem with Indigenous Australians applying a deep 
knowledge and understanding of the immediate landscape: the vegetation, native 
animal species and climate. Cultural burning aims to burn at the right times and in 
the right manner to encourage native vegetation in each micro-region to grow, which 
ultimately prove far less flammable during bushfires than invasive or introduced 
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species (Betigeri, A, 2020). This indirectly relates to the welfare of native animals;  
burnings lead to native vegetation growth and fire resiliency, and ultimately animal 
population sustainability.  

To conclude, Indigenous knowledge of the landscape is key to avoiding a massive 
climate crisis in Australia. By following and practising Indigenous techniques 
Australian ecosystems will benefit immensely. Overall using Indigenous knowledge 
will help us navigate into a safer, healthier and brighter future. 
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