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During the past 2 million years, the human brain has tripled in volume,
especially during the period of 800,000 to 200,000 years ago. The human
brain had grown significantly in order to adapt to the constantly changing
environment. Because of this progress, human had made brilliant
achievements and created complex social behaviors. During the evolution of
the human brain, while the culture evolved, human evolution in conjunction
with changing behaviors and societies produced the first forms of hand
tools[7]. And these tools influenced human diet which then provided more
nutrients for the growth of human brain as the tools were being more and
more sophisticated. Thus, there are loops that exists between human brain
capacity, human cultural capacity, human tool creation, and their diet.

What are unique about humans are our complex behavior and cognition,
which are directly related to the expansion of the human brain and its
capacity. During the process of evolution, the creation and use of tools was an
essential aspect of human behavioral changes.Tools allowed for humans lives
and work to become more efficient and convenient, and also helped human
hands and brains to become more dexterous and advanced[5]. The evolution
finally leads to the development of an essential function of the nervous
system. During this development, the human nervous system had more
neurons. The information each nerve signal could carry increased and the time
for them to reach each other reduced[1]. As the human brain became more
effective, our intelligence advanced, and the tools that we invented and used
became more sophisticated and delicate. As Atsushi Iriki and Miki Taoka
explain in their article [3], they give the idea that during the process of human
evolution and human history, our ancestors created new habitats. Our habitats



begun to grow from advanced hunting-harvesting environments, to rural
landscapes and villages, and eventually to modern civilized technological
cities. The evolution of various new cognitive abilities, including the ability to
invent, use, and manufacture tools, has enabled these ecological
transformations. This new cognitive ability is, in turn, the result of a dramatic
expansion of the human brain and new functional brain regions.

Food provides humans with the energy and nutrients we need for life, which
has a correlation with the evolution of brain capacity and intelligence[6]. In the
process of tool development, the amount of meat in our diet was getting
larger and larger, because the tools we were using had become advanced
enough for us to successfully hunt more often. The animal protein in the food
was getting more, and the food was more nutritious, which provided sufficient
energy and nutrition for brain’s development of expansion. This then laid a
good foundation for the evolution of brain capacity that grew with the
development of human tool culture. One article that supports this idea can be
found, which in the article[2], Alex R. DeCasien, Scott A. Williams and James P.
Higham proposed that the only factor that seemed to predict which species
had larger brains was their diets. The reason may be attributed to the fact that
the nutritional value of meat is higher than that of fruits and plants. So then
the amount of nutrients being absorbed by humans became abundant, which
provided the opportunity for the human brain to evolve faster than any other
species on earth. Another reason may be that in some ways, meat is also a
hard-to-get food. For example, meat is more irregular in space and time
because animals are harder to be traced than plants, so it is more complicated
to find. It required the use of tools during the process of obtaining the food.
So, as the tools humans used allowed us to obtain more nutritious food, our
diet changed to allow for greater nutrient acquisition, which then lead to the
continuing grow of the larger brain and as our intelligence grow and evolved so did
our tools[4].

However, since the Stone Age, the human brain has been shrinking. Over the past
20,000 years, the average volume of the human brain has decreased from 1,500 cubic
centimeters to 1,350 cc, losing a chunk the size of a tennis ball. The reason for this loss of
volume is due the the fact that the organ itself requires 20 percent of all the calories we
consume. So although a bigger brain can presumably carry out more functions, it takes
longer to develop and it uses more energy. Although our brain capacity has
decreased, that does not mean that humans' intelligence decreased. The brain
finds a balance between capacity and energy consumption to allow the brain to
yield the most intelligence by using the least amount of energy.

So within the image | create, | drew a timeline of human evolution which
includes five figures. These figures include four human ancestors and one
modern human that represent five pivotal time points of the expansion of the
brain expansion and the development of tools. Around the brain of each of
them, | drew a more precise profile of the brain and the capacity of the brain
which can be seen that they are continuously getting larger until the modern
human’s brain which shrieked a little bit compared to the previous one. This
part of the picture explains the theory that the larger the brain, the more there
are neural circuits, and the more effective the brain. So theoretically, human are



getting smarter through this process. And under the bottom of the timeline, |
use specific numbers of the time and brain capacity at each time point to show
the exact amount that the brain capacity have been changing through out the
time.

In addition, each of the figures is holding a different tool which outlines
what kind of tool the intelligence allowed human to make at the time. All tools
they hold also shows the process of tool culture development. Based on the
intelligence which relates to the brain capacity, ]Jtools develop through simply
sharp flake stone tools, to more sophisticated tools (such as hand axes), and
to the invention of fire, to more mature and complicated tools(such as phone).
So this part of image, try to explain how the way human gains food has been
changed. In the beginning, human use bare hand to collect fruits; then we use
tools and weapons to hunt; and then we use fire to cook the food to disinfect
it and make it more delicious; until modern days we invented mobile phones
and we don’t even need to go out side to have out food delivery.

Above the figures are the specific scenes of the progress of the human diet.
| use scenes of the activity of obtaining food and cooking to show how the
development of tool culture helps the advance of food culture. The food
progress is drawn above each figure which represents the food is the strong
relevance with the increase of brain capacity. As the diet improves from fruits,
raw meat, and cooked meat, the nutrients in diet get more abundant, which
provides the opportunity for the human brain to evolve.

At the end of the timeline, the modern figure’s brain capacity is drawn smaller
since compared with the hunting ancestors, the capacity of the modern human
brain has dropped by 10%. The decline occurred mainly in nearly 10,000 years.
High energy consumption is one of the reasons that prevent brain growth.
Although the brain weighs only 2% of the body's weight, it consumes 25% of
the body's energy and much more than any other organ part. If the brain
continues to grow, it will take away more energy and nutrients from other
essential organs, and the survivability of the human being is threatened.
Although the brain capacity has decreased, it does not mean that humans'
intelligence decreased. There is a balance between capacity and energy
consumption thus though the modern brain capacity has been shirked, but we
have the most convenience way of gaining food.

My image is made for children who are interested in human science. | hope to
find a balance between science and comprehensibility through design, by
making the product fun. So | used bright colors and inaccurate geometric
shapes to represent human figures to make it different from the typical
scientific illustrations to stimulate the interests of children. | also uses simple
cartoons to express the activities of humans obtaining food. The image looks
more lively and follows the way of children's understanding. In the image |
barely used any text such as sophisticated scientific terms, but numbers. Any
other information are all designed to be conveyed by illustration. | want this
image to become friendly and likely to children, and comprehensible of
explaining the loops of human brain capacity, human cultural capacity, human
tool creation, and their diet.
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