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ABSTRACT

When I was at primary school, I was taught mostly 
literacy, numeracy, and a little bit of “science.” 
Then, when I made the gigantic step from primary 
to secondary school, numeracy suddenly became 
mathematics, literacy became English, but science 
was still science. Then, in year 2010, aged 14 and 
about to start my GCSEs, I was very excited to be 
taught biology, chemistry, and physics as three 
separate entities; but who has the right idea? Is it 
the people who taught me how to have fun and play 
with plasticine, or those who taught me the content 
for some of the most important science exams I have 
ever taken? I argue that it is the former.

In this rapidly advancing world in which we live, there 
are several major issues for which the whole scientific 
establishment needs to contribute, meaning that 
the classical boundaries of science are beginning 
to blur into one. In this article, I will explore some 
of these issues and their potential solutions, whilst 
also showing how science’s “Big Three” (biology, 
chemistry, and physics) may have to learn to share 
the spotlight with each other, and how, what I call 
fringe sciences, such as psychology and economics, 
may also have their own roles to play.

Climate Change

It is now widely accepted that the Earth’s climate 
is changing. Is this down to our species’ insatiable 
desire for easy energy or not? As much as this is a 
valid question to ask, it is relatively unimportant. We 
have to do something if we want future generations 
to live in the houses in which we have lived and enjoy 
the positive advances which previous generations 
have achieved [Figure 1].

There has been a wide range of suggestions as to 
what ought to be done, and none are the brainchild 
of a single “scientific discipline.” One such example 
is Carbon Capture and Storage (CCS). This involves 
preventing some of the carbon dioxide (CO2) that 
we produce from entering the atmosphere. There 
are a variety of options for CCS, from pumping the 
gas into old mines to reacting it with salts to form 
stable compounds.[1] Although it sounds like pure 
“chemistry”, the latter option is still in the process 
of testing due to its high energy requirements, but if 
done on an industrial scale it would require perfect 
logistics and a lot of organization. Both of these 
options are likely to require a financial incentive in 
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order to popularize them, such as the UK’s Carbon 
tax. Enter the economists.

Also, there is a need for “clean” or carbon-neutral 
fuels, such as hydrogen, which can be produced 
from the partial combustion of CO2 fuels, or biofuels 
produced from recently living matter. The use of these 
fuels will require alternative engines, which will involve 
some engineering and a pinch of chemistry, another 
area for collaboration.

Food Production

However, the above suggestion of biofuels poses 
a problem all of its own. As the world’s population 
grows and rapidly approaches 9 billion, there are 
more people to feed and less food to go around. 
Biofuels amplify this by taking up crop space for 
plants that cannot be used to produce food.[2]

Plants such as Poplar have been investigated 
in response to this as Poplar is able to grow on 
nutritionally poor soils which are unable to support 
food crops [Figure 2]. However, even if this proves 
fruitful in saving land, there are many other issues to 
be overcome, and improving the yield of plants is a 
big target in agricultural science.

One reason for low yield is that the enzyme 
ribulose-1,5-bisphosphate carboxylase oxygenase 
(RuBisCo) is notoriously inefficient at catalyzing its 
stage in photosynthesis. Due to this, many attempts 
have been made to try to improve its efficiency, 
by genetic engineering and other molecular level 
techniques.[3]

However, this is not the only area of science which 
is involved; for example, the development of novel 
fertilizers and other beneficial and ecologically 
sustainable chemicals requires the work of industrial 
chemists.

In addition, this is a topic with obvious political 
connections and there will likely be multiple solutions 
which are combined to combat what is a great issue. 
The sensitivity of the topic is something which needs 
to be considered to allow methods to be implicated 
as quickly and efficiently as possible to save lives 
and improve the quality of life.

Medical Treatments

The discovery of treatments for serious medical 
conditions has increased rapidly in the past few 
decades. Much of this has been due to the rise of an 
area known as medical physics, where two disciplines 
which are taught as completely different concepts at 
school are reinforcing one other whilst also saving 
lives. One such example is the MRI machine which 
is the most commonly used method to locate brain 
tumors. Radio waves are sent through the body, 
causing hydrogen atoms to realign themselves, 
and when they revert to their initial arrangements, 
they release radio waves themselves which can 
be detected. Regions with a greater concentration 
of hydrogen atoms appear darker and those with 
lesser concentration, such as fatty tissues, show 
up lighter [Figure 3].[4] This is just another example 
of how a topic often taught in one subject – the 
electromagnetic spectrum in physics – can be used 
to solve a problem in a “completely distinct” area 

Figure 1: The Earth from space (from http://gimp-savvy.com/cgi-bin/
img.cgi?nasa6UIFv87M8R23430)

Figure 2: A tractor (available from http://en.wikipedia.org/wiki/Tractor)
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of science, medicine. Many other techniques, both 
treatments and diagnostic procedures, have been 
produced from this crossover and the future of 
medical physics looks bright.

There is also the involvement of other science-
like subjects such as psychology in medicine, for 
example, the rise of Attention Deficit Hyperactivity 
Disorder (ADHD) which has involved psychological 
examination of many children, followed by the 
prescription of drugs from drug designers. One 
widely used drug is Ritalin, which is often used for 
the treatment of this disorder; however, it has known 
side-effects, such as the stunting of a child’s growth, 
if used for extended periods.[5]

Other longer-term projects involving all three sciences 
include building living organs-on-a-chip, such as 
heart-on-a-chip.[6] This concept was devised to aid 
drug testing and reduce animal testing. The heart-on-
a-chip is made up of heart cells on a flexible polymer 
bathed in the nutrients required by the myogenic 
cells. This is one of the ultimate collaborations, with 
contributions from biology, chemistry, and physics 
producing a potentially revolutionary technology.

Are We Alone in the Universe?

Despite serious issues on our home planet, there 
are still fundamental questions that have puzzled 
the human race for centuries and remain relatively 
unexplored. Yet, this next century is likely to redefine 
our beliefs of extraterrestrials, no longer to be 
reserved for Hollywood blockbusters and fanatical 
preachers; instead they could become reality.

The turn of the millennium has seen the exponential 
rise of a new science: astrobiology. This is the 
search for life on other worlds and could be the key 
to answering some of mankind’s greatest queries. If 
we truly are alone in the universe, or at least unable 
to locate other life, then surely we owe it to ourselves 
and our universe to really commit to solving some 
of our home’s global issues. If life were found, 
even small microbial life forms, it would be a major 
breakthrough and arguably the greatest achievement 
in the history of science.

The recent voyage of NASA’s Kepler satellite has 
popularized the search for so called extra-solar 
planets [Figure 4]. A variety of techniques exist for 
detecting objects such as these, all of which involve 
something which would classically be classed as 

physics. Astronomers are able to gather amazing 
amounts of precise information from simple 
measurements such as the time an object takes 
to cross in front of a star. The atmosphere of many 
planets can be analyzed based on the individual 
spectrum of colors absorbed by different gases. 
Although there is no guarantee that life in the universe 
would be anything like us, it has been suggested that 
we look for such life forms that would produce the 
same compounds as ourselves, as well as relying on 
the same basics such as liquid water and a stable 
environment. The logic behind these decisions is that 
were there a giant silicon-based superorganism in the 
nether regions of our galaxy, we would have almost 
no idea about how to detect its presence.

Based on these assumptions, there are certain 
regulations for the potentially inhabitable planets, 

Figure 3: An MRI scan (available from http://en.wikipedia.org/wiki/
Magnetic_resonance_imaging)

Figure 4: Artist’s impression of an extra-solar planet (available from 
http://en.wikipedia.org/wiki/Astrobiology)
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such as size. Too small and their gravity would not 
be great enough to capture an atmosphere to warm 
the planet and lower pressure would reduce the liquid 
range of our old friend H2O. Too large and the core 
would retain its heat far more efficiently causing great 
volcanic activity, possibly releasing noxious gases.[7]  
Moreover, such planets would have to be within a 
certain distance of their star to avoid overheating or 
cooling; this “fussiness” has led to the nickname of 
the Goldilocks’ zone, a region neither too hot nor too 
cold. These are the sort of characteristics that can 
be determined using clever physics to add to the 
knowledge possessed by biologists of the ingredients 
for life in our search to solve one of the greatest 
mysteries of life.

Conclusion

Although I believe there is nothing essentially “wrong” 
with teaching science as three subjects in isolation, 
it must be emphasized that science is a co-operative 
subject. There is much to be gained from listening to 
others with different areas of knowledge and speciality. 
Having fun is fine, but teachers and professors 
canvassing that their science is “the best science” 

is neither constructive nor particularly helpful to 
prospective students. Although it is likely to remain that 
co-operation between individuals, each with their own 
specialities, is the way most interdisciplinary problems 
are solved, we are, I believe, heading into a future 
where knowledge of one single “science” will no longer 
be enough. The wall between the traditional sciences 
is not falling; it is lying crumbled where it once stood.
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