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Introduction 
 

In the past, climate change was ignorantly overlooked by the human population; yet, the ever-

growing risks have forced us to become aware and act on this reality. Individuals, groups, schools, 

and businesses have taken a leap towards developing environmentally, economically and socially 

sustainable human environments that are energy efficient. The purpose of this report is to develop 

an understanding of Coomera Anglican College’s (CAC) sustainability, creating an audit that would 

propose an increased sustainable future for the college. This report aims to test the air quality in 

Coomera Anglican College classrooms to understand the harmful effects Carbon Dioxide (CO2) plays 

on learning and to suggest improvements for a more suitable learning environment. 

 

Key Questions  
 

1) Is there a problem with current Air Conditioning and CO2 emissions?  

1.1)  Where is this problem? 

1.2)  How big is this problem? 

1.3)  Who does this problem effect? 

 

2) What are the issues with high CO2? 

      2.1)  What are these issues? 

      2.2) Are these issues harmful? 

      2.3) What short-term and long-term issues does this cause? 

      2.4) How do we combat these issues?   

      2.5) Are people aware of this issue? 

 

3) What role does this play on learning in schools? 

      3.1) How does this effect brain function in students? 

      3.2) Will spreading awareness of this problem change behaviour? 

     

 

 

 

 

 



Geographical inquiry 
 

The following field report will inquire the concentration of Carbon Dioxide build up in Coomera 

Anglican College classrooms, and the effects this plays on sustaining a healthy learning environment 

for students. By gathering raw data of CO2 levels in classrooms and surveying the effects on 

students, an understanding of the issues of high CO2 and reported effects on students will be 

analysed to develop improvements for a more suitable learning environment.  

Study Area  
The study area for this report is the Senior Secondary campus (secondary classrooms) of Coomera 

Anglican College. Coomera Anglican College is located in the suburb of Coomera, Queensland, 

Australia and is 54km South of Brisbane city. The college was established in 1997, with the current 

number of enrolled students being 1444 with 314 of these being senior secondary students 

(Appendix 7). 

Photo 1: Coomera Anglican College, Coomera, Queensland, Australia, 4209.  

 

 

 

 

 

 

 

 

Photo 2: Coomera Anglican College, Senior Secondary classrooms.  

 

 

 

 
 

The eight (8) senior secondary 

classrooms where study was 

conducted. (study area).  

(Maps/Coomera Anglican College. 2019) 

(Coomera Anglican College. 2019) 



Limitations of Study 
The data gathered is not 100% accurate due to time restraints and depth of study. All data collected 

is based on the size of a 6.5m by 7.75m (figure 3) average CAC classroom. The data does not allow 

for variables such as doors opening or air seeping through the classroom structure, meaning there is 

a potential 10-15% marginal error in the retrieved data. The data also does not take into 

consideration any furniture or people taking up space in the room. Yet, the information gathered 

gives a close to accurate understanding of rising CO2 levels in classrooms as the day progresses.  

 

Limitations Cause   Solution  

Time restrictions The data for the sustainability 
report can only be recorded 
over a limited period of time. 
Thus effecting the depth of 
data gathered 

Corroborate collected data 
with independat research to 
increase reliability.  

Lack of comparative data. No external data has been 
conducted to support my 
evidence.  

Refer to teacher to ensure 
accuracy.  

Range of study. Data collection is from only a 
small range of classrooms 
within Coomera Anglican 
College. Thus limiting the 
effectiveness of data. 

Data is analysed accordingly 
too study area.  

Innacuracises in data Data collected has 
innacuracies due to changing 
conditions in which the study 
was conducted.  

State any innacuracies in the 
report.  

Reliability. The reliablity of data is limited 
due to the the amount of data 
gathered.  

Unreliabilities will be stated.  

 

 

Overview of research and data collection methods 
 

To assess the sustainability level of Coomera Anglican College’s learning environment, a variety of 

data collection methods were utilised. CO2 data gathered in classrooms were attained through the 

use of a CO2 desk monitor (Appendix 8). The CO2 monitor collected the concentration of CO2 in 

each room, allowing the standard of the classroom air to be analysed. Further methods of data 

collection include surveying students about their awareness and behaviour towards the study. All 

raw data was collected and summarised into figures. Further sources of data consisted of using 

previous studies of CAC’s air conditioning sustainability, and internet pages to support all 

calculations developed. This indicates that a wide and reliable range of data was attained in 

completing this field study.  

 



Results and findings  
 

Figure 1: Amount of exhaled air per class. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Height exhaled air rises per hour.  

 

 

Figure 1– Shows the amount of 

exhaled air per hour breathed in an 

average CAC class of 30 people. 

Refer to Appendix 1 for tidal breath 

and average breath statistics.  

Figure 3– shows that in a standard CAC classroom, exhaled air 

will rise 27cm per hour. CO2 sinks in space, as it is heavier than 

oxygen, meaning CO2 builds from floor level 

(scienceline.ucsb.com. 2019). 



Figure 2: Student height whilst seated.  

 

 

 

 

 

Figure 5: Time for exhaled air to reach student head height.  

 

 

 

 

Figure 7: Height of students 

comapred to height of exhaled air 

(visual) 

 

 

Figure 2– The height of 12 students from 

year 12 were recorded to find the average 

height of a student sitting on a chair.  This 

data was gathered to compare the height 

of students to the height of rising CO2 

levels. 

Figure 5- Time it takes for exhaled 

air to reach student head height in 

standard CAC classroom is 4 hours, 

13 Min, and 38 seconds. 

Figure 7- The figure shows the 

average height of students 

compared to the height of 

exhaled air after 5 hours in a 

standard CAC classroom. (Refer 

to appendix 2 for height of 

students and CO2 in litres).   



 

Figure 4: Amount of CO2 released per hour. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4- Data was collected from a CO2 monitor over a double (100 min) 

lesson. The data retrieved was from 15, year 12 students. The information 

reveals that an average CAC class of 30 people will emit on average, 2,220 

ppm of CO2 per hour.  



 

Figure 6: Increase of exhaled air and CO2 per hour (visual representation). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6- shows the increase of exhaled air and CO2. Each box indicates a 27cm 

increase in height per hour and a 2,220-ppm increase of CO2 per hour. The 

photo aligns with the boxes; each box represents 27cm in the photo. The 

information doesn’t take into consideration the opening of doors or air seeping 

out of the classroom structure. This information is based on a sealed room the 

size of a CAC classroom.  



Figure 8: Student awareness of rising CO2 levels.  

 

 

 

 

 

 

 

Figure 9: Will students alter their behaviour?  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Yes, 14, 78%

No , 4, 22%

Are you aware of the effects of 
rising CO2 in classrooms?  

Yes No

Figure 8- A survey 

completed by 18 

students recorded that 

14 or 78% were not 

aware of the effects of 

rising CO2 in 

classrooms. 

Figure 9- A survey completed by 18 students recorded 

that after understanding the harmful effects of rising 

CO2, 15 or 83 percent would alter their behaviour, 

whereas 3 or 17% would not as they would prefer to be 

cool.  

No - its too hot to 
not use air con, 3, 

17%

Yes - open 
windows, turn on 

fans, 15, 83%

Knowing the effects of CO2 in 
classrooms, would you change your 

behaviour?

No - its too hot to not use air con Yes - open windows, turn on fans



Evaluation  
 

In this day and age, when a student is uncomfortable with the temperature, they turn to the air 

conditioner/heater to satisfy them, however, if they knew the dangers of this, would they behave 

differently? Coomera Anglican College students are being taught in dangerous amounts of rising CO2 

every day, yet, the majority are unaware. This harmful increase of CO2 in classrooms is creating an 

unsustainable environment for students to learn as their brains are unable to function effectively, 

and much worse (appendix 4.1).  

The majority of air conditioning systems continually recycle the same air within the building. This 

becomes problematic as no oxygenated air is being introduced, meaning not only does the trapped 

air increase in allergerns, germs, and pollutants but most dangerously, Carbon Dioxide (CO2). CO2 

levels are peaking higher than they have been in the past 800,000 years (Mairal, D. 2013). The 

current ambient air in the atmosphere contains 410-ppm (parts per million) of CO2, which is 1.22% 

higher than the recording in 2017 (refer to appendix 3) (Lindsey, R. 2017). This increasing trend 

sheds light on the question, of how unsustainable are our CO2 emissions? And more so, how 

sustainable is learning for school children, when trapped inside a classroom recycling CO2 polluted 

air?  

On a molecular level, Oxygen weighs 32 grams per mol and CO2, 44 grams per mol. Hence, CO2 is a 

heavier and more dense gas than oxygen. Due to the differentiation of weight, exhaled air 

containing CO2 fills up at floor level, and oxygenated air rises higher to the ceiling. The average 

person produces 450L of exhaled air an hour, this figure is increased to 13,500L with a full class of 30 

people (figure 1). Due to the density of exhaled air, the composition of CO2 is more concentrated at 

floor level, hence, the CO2 will continue to rise from ground level the longer the air is recycled. 

Kane International Limited (2019) evidences that good quality indoor air lies under 1000-ppm. 

(figure 4) explains that 15 students will produce 1110 –ppm of CO2 per hour, which is already above 

the good air quality buffer. When air quality peaks past 1000-ppm – 2000-ppm, students begin to 

complain of drowsiness, and experience irritated eyes, nose and throat (appendix 4). When the CO2 

passes 2000-ppm, side effects include headaches, sinus congestion, sleepiness, poor concentration, 

dizziness, and even nausea. This is alarming for the 2000-ppm threshold is breached in only one hour 

with a classroom of 30 people (figure 3). An experiment conducted in CAC tested the CO2 ppm levels 

of an average classroom. The data recorded the air quality of the classroom, at 3,303 ppm by period 

three (Appendix 8). This raw data evidences how quickly the good air quality threshold is breached, 

and the true reality of how CO2 is affecting students learning. According to a previous study 

conducted on CAC’s air con in 2017, on average, every Senior Secondary class (8 classes) used their 

air condition daily through summer, meaning all Senior Secondary classes are faced with rising CO2 

effects (Appendix 6). Figure 4 highlights (statistically) that per hour, 2220-ppm is produced by a 

classroom of 30 people. An average school day has 6 lessons, that run for a total of 5 hours 

(appendix 5). Figure 6 evidences that after 5 hours of CO2 building in a classroom of 30 people, the 

CO2 will reach 11,575-ppm (not allowing for 10-15% margin for error). The workplace exposure limit 

for CO2 is 5000-ppm, which is half of that in a classroom after 5 hours. The effects of CAC classrooms 

with such high CO2 compostion will lead to respiratory problems, memory loss, fatigue and even 

depression (appendix 4.1).  

 

 



 The height of 12 year 12 students sitting in seats was recorded, getting an average of  1.14M tall 

(figure 2). For the exhaled air to fill up to the average student head height, it would take an average 

CAC class of 30 students 4 hours, 13 minutes and 38 seconds (figure 5) This is detrimental for at this 

height, students are not inhaling enough oxygenated air, thus decreasing their ability to learn and/or 

function. A questionnaire was distributed to pupils of CAC, asking if they ever feel tired and drowsy 

at school.  Student responses included “I normally get headaches by the end of the day, but I don’t 

know why” and “I struggle to stay concentrated in the afternoons, I get enough sleep, but I guess I 

just tire quickly”. These pupil quotes highlight the effects high CO2 levels are causing on student 

health and concentration within CAC. However, these students are unaware of the cause and effect 

problems of rising CO2 in classrooms. Raw data collected from a survey completed by 18 CAC 

students revealed that 14 out of 18 were unaware of the negative effects CO2 has on learning 

(figure8).   (Figure 3/6) illuminates that for every hour spent in a CAC classroom with 30 students, 

the exhaled air will rise 27cm. This is corroborated in figure 7, where a visual representation shows 

the exhaled air filling 67,500L of the room, compared to the average height of students that fill up 

57,427L of the room. (Figure 9) represents that after the surveyees were taught the effects that CO2 

has on learning, a question asked if they would change their behaviour? 15 out of the 18 subjects 

said they would change their behaviour, lowering air con use and opening up windows and doors, 

however, 3 people said they wouldn’t change behaviour, as they would prefer to keep cool. The 

current problem is that either comfortable temperature has to be sacrificed for clean air, or clean air 

for comfortable air temperature.  

All this evidence points towards the detrimental effect that recycled air conditioning has on a 

learning environment, and suggests that you cannot have both clean oxygenated air, and 

comfortable temperature. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Decision Making Matrix 
 Criteria 1: 

Encourages 
sustainable 
practises.  

Criteria 2: 
Increases awareness 
and encourages 
student ownership of 
sustainability issues 
 
 

Criteria 3: 
Meets the 
budgetary 
requirements of 
the College 
leadership team 
 

 
Total 
score 
/30 

 

Proposal 1:  
SISACS – 
battery 
powered 
carbon-
capturing air-
conditioning. 
 

Encourages 
sustainable 
learning as 
capturing and 
filtrating high 
concentrated 
CO2, cleans the 
air quality, 
making it 
optimal for 
healthy 
learning.  
 
 
 
 
 

10/10 

Educate students about 
the harmfulness of high 
CO2 levels and the 
benefits of 
incorporating carbon 
capture. 
They will be able to 
apply this knowledge, 
when in any airtight 
room, weather this be a 
classroom, bedroom or 
car.   The instalment of 
CO2 capture would be 
promoted on the Gum 
leaf Gazette, creating 
further exposure to 
parents. 
9/10 

Expensive to 
install new air 
conditioning 
units, however 
they will have to 
be updated in the 
near future, and 
with carbon 
capture, the 
school is able to 
sell CO2 and 
make a return.    
 
 
 
 
 

10/10 

 
 

 
 
 
 

29/30 

Proposal 2:  
Open windows 
and turn on 
fans.  
 
 

-Encourages 
students to 
promote 
healthy learning 
through practise 
of opening 
doors and 
windows.  
- Over time the 
practise will 
become in 
affective as 
shock factor of 
the issue is lost, 
and the want 
for cool air con 
is increased. 
6/10 

Educate students about 
the harmfulness of high 
CO2 levels and the 
benefits of 
incorporating carbon 
capture. 
They will be able to 
apply this knowledge, 
when in any airtight 
room, weather this be a 
classroom, bedroom or 
car.   
Students are likely to 
forget this issue as they 
aren’t reminded.  
7/10 

No budgetary 
requirements 
needed, as the 
school all ready 
has doors and 
windows. 
As air con use is 
lowered to 
promote clean air 
in classrooms, 
the school will 
save money on 
electricity. 
 
 
 

10/10 

 
 
 
 
 
 

23/30 

 

 

 



Decision 
The decision-making matrix assessed the potential of both proposals against the provided criteria. 

After extensive research and careful analysis of data, the most suitable option for Coomera Anglican 

College to increase the sustainability of their learning environment, is proposal 1.   

Regarding sustainable practises, proposal 1 suitably fits the criteria. With the instalment of carbon 

capture air conditioning, CO2 will be filtered from rooms, enabling the sustainability of learning in 

classrooms to be maintained, whilst not harming the environment. This sustainable practise will 

provide healthier cooler air in classrooms for optimal learning, and in the process, clean the 

tropopause of CO2. Moreover, criteria 2 is effectively met by proposal 1, as the instalment of such 

advanced technology would create great exposure and promotion. Teachers can educate students of 

rising CO2 levels, in which the students can apply this knowledge in a classroom, bedroom or car; 

however, this knowledge is going only as far as the students. Through the instalment of carbon 

capture air conditioning, awareness will reach around the world, as Coomera Anglican College would 

be the first school of its kind to applyy such advanced technology to capture carbon, and thus, create 

a sustainable learning environment for its students. In comparison, Criteria 3 is most suited to 

proposal 1. With the current air conditioners at Coomera Anglican College being over a decade old, it 

is only a matter of time before they need replacement, this is supported by (aqualityhvac.org 2019) 

who suggests air cons last between 10 – 15 years.  Initially, installing Carbon capture is expensive; 

however, this air con is an appreciating asset. Most companies that have high CO2 offsets are forced 

to pay a carbon credit/tax, however, because the school is capturing food grade CO2, they are 

gaining carbon credits, in which they are able to sell back to the government for a pricey return. 

Therefore, by Coomera Anglican College installing carbon capture air conditioning, they are not just 

creating a sustainable cool environment for children to learn in, but they are making a profit in doing 

so, along with the mass publicity and awareness that comes with such a feat. Proposal 1 is 

preeminent in meeting all criteria’s successfully and is therefore, the most suitable proposal.  

Proposal 2 promotes the opening of windows and doors to allow CO2 to flow out the classroom. 

Proposal 2 adequately meets criteria 1 as a sustainable practise is created without harming the 

environment, however it is unlikely the practise will be maintained. With the current threat of rising 

CO2, 15 out of 18 students suggested they would change their behaviour of using air condition and 

switch to opening doors and windows (figure 9). This in practise is sustainable, yet the issue is, how 

long before this practise begins to affect student learning as more extreme temperatures are 

reached in summer and winter. This extreme weather will inevitably stop the sustainable practise of 

opening doors and windows and will be replaced with air conditioning. Continually, Criteria 2 is 

effective in teaching students the harmful effects of rising CO2, in which the students will be able to 

apply whether they are in a bedroom, office or car. This awareness, in theory, will travel only as far 

as the students and without constant reminding, it will be forgotten, and old habits of using cycled 

air conditioning will resurface. Criteria 3 suits proposal 2 most effectively as no budgetary 

requirements are required to open doors and windows. If the sustainable practise of opening doors 

and windows is maintained, then the school will inevitably save expenses on electricity costs. 

Proposal 2 is an easy, cost-effective way in creating a sustainable learning environment for students, 

however, this practise is most likely un-maintainable as sometimes, it is just too hot/cold to leave 

the windows and doors open.  

 



Conclusion  
In summary, Proposal 1 far outweighs the benefits of proposal 2, as proposal 1 creates a lasting 

sustainable practice that is cleaning the environment, it will create great exposure of the negative 

effects CO2 plays on learning, and it will give the college another source of income. Therefore, 

Proposal 1 when compared to the provided criteria is the most suitable option in combating the high 

concentration of CO2 in class rooms, thus, creating a more sustainable learning environment for 

Coomera Anglican College’s students.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 
 

Appendix 1: Tidal breath statistics  

 

Appendix 2: Height of students in Litres compared to height of exhaled air.  

 

Appendix 3: CO2 ppm increase in ambient air in atmosphere. 

 

 

 

 

 

 

 

 

 

 



Appendix 4: Level in which CO2 becomes harmful.  

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 4.1: symptoms of poor air quality.  

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 5: Amount of CO2 exhaled (class of 30).  

 

 

 

 

 

 

 

 

 

 

Appendix 6: Daily aircon use in senior secondary (2017 field study – Sarah Harriot).  

Daily Air conditioning use in summer (senior secondary) 

ROOM Air Conditioner in use? 

S1 Yes 

S2 Yes 

S3 Yes 

S4 Yes 

S5 Yes 

S6 Yes 

S7 Yes 

S8 Yes 

 

Appendix 7: Amount of students in senior secondary. 

 

 

 

 

 

 

 



Appendix 8: Extech CO100 Desktop Indoor Air Quality CO2 Monitor (air monitor used to gather all 

data). 
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