
Lesson: The Human Brain and its Anatomy (60 min class period) 

Summary 

The lesson focuses primarily on the human brain’s primary areas of function. White matter, the 

brains connective tissue, will also be explored throughout the lesson. An accurate three-

dimensional replica of the human brain was created from MRI scans via rapid prototyping. This 

model is a powerful kinesthetic learning tool that can be used by teachers at all levels of 

education, whether it be primary, secondary, or higher education. The model is the first ever 

rapid prototyped replica of the human brain that depicts the brain’s primary areas of function and 

the white matter tracts that connect each area. It gives students a unique perspective of the 

human brain that goes far beyond the generic two-dimensional images found in their textbooks. 

The model can be used to assist students in learning about their brain from many different 

angles. Teachers can use the brain model in biology, anatomy, and health courses. From this 

course, teachers will also be able to introduce rapidly growing fields such as biomedical 

engineering, biomolecular engineering, medical physics, and medical imaging as possible careers 

to their students. 

Engineering Connection 

*Relating Science Concept to Engineering 

Engineering is becoming a very important aspect to the biological and medical fields. This 

curriculum will explore the biology and anatomy of the human brain by using a 3-D replica of 

the brain that was developed using rapid prototyping. Rapid prototyping has been used to 

develop scaffolds for cell growth, models of various anatomical parts, as well as prototype 

prosthetics. Biomedical engineers today are creating various devices to assist people with various 

health issues, including but not limited to: orthosis, prosthetics, as well as nano-particle payloads 

for safely delivering medicine to cancerous areas.  

Grade Level 

Secondary Education. 

Related Curriculum 

Biology, Human Anatomy, Health and Human Performance. 

Educational Standards 

B.12.4 Show how basic research and applied research contribute to new discoveries, inventions, 

and applications 

G.12.1 Identify personal interests in science and technology, implications that these interests 

might have for future education, and decisions to be considered. 

G.12.3 Analyze the costs, benefits, or problems resulting from a scientific or technological 

innovation, including implications for the individual and the community. 

G.12.4 Show how a major scientific or technological change has had an impact on work, leisure, 

or the home 



F.12.12 Trace how the sensory and nervous systems of various organisms react to the internal 

and external environment and transmit survival or learning stimuli to cause changes in behavior 

or responses. 

Pre-Requisite Knowledge 

Peripheral nervous system, structure of a nerve cell, cell biology, diffusion/osmosis 

Learning Objectives 

After this lesson, students should be able to: 

 Describe the primary areas of function in the brain. 

 Describe the differences between white matter and grey matter. 

 Explain the importance of engineering in biology and medicine 

 Consider a career in engineering (if they so choose) 

Introduction/Motivation 

The brain is often viewed as a giant super-computer that controls and regulates everything that 

goes on within our bodies. However it is not just a singular unit that controls everything. It is 

comprised of many different sections with unique functions. So in a sense, the brain can actually 

be looked upon as though it is a giant network of computers, where each computer has its own 

unique function. Of particular interest, especially to medical imagers and neurosurgeons, are the 

primary areas of function. Much like a computer network, there is an elaborate system of nerves 

within the brain that connects all of the areas of function with each other and the rest of the body. 

Lesson Background & Concepts for Teachers 

The human brain is comprised of two different types of tissue, gray and white matter. Sticking 

with the computer network analogy, gray matter could be viewed as a computers and white 

matter as the wiring that would connect that computer to the network (such as the internet). 

However, this network is far more complex than the network that you would connect to in a 

wireless hotspot. The human brain is still largely a mystery, and it can be a tricky subject to 

learn. However implementing 3-D model, such as the one mentioned in the summary, will help 

point out the primary areas of function as well as explain how they are all connected together. 

Lobe Function Lobe Function 

Frontal Voluntary motor control of skeletal muscles; 

Personality; higher intellectual processes; 

verbal communication 

Temporal Interpretation of Auditory Sensation; 

Storage of auditory and visual experiences 

Parietal Somatesthetic interpretation; understanding 

language; and formulating language. 

Occipital Integration of movements in focusing the 

eye; correlation of visual images with 

previous experiences; conscious perception 

of vision. 

Table 1: The Cerebrum’s surface is divided into four lobes based on function and geometry.
1 



Grey matter is the tissue that comprises all of the areas of function, including the primary areas 

of function. The first thing that must be cleared is that the surface of the brain, where grey matter 

is located, is divided into four lobes based on function. Depicted in table 1, these four lobes 

contain each of the primary areas of function. In the frontal lobe we find, as shown by figures 1 

and 2, we find the motor cortex and Broca’s area. The motor cortex is responsible for controlling 

all of the body’s motion. Broca’s area is primarily responsible for the production of speech. The 

somatosensory cortex and Wernicke’s area are located in the parietal lobe. The somatosensory 

cortex, located right behind the motor cortex, is responsible for interpreting the sense of touch. 

Wernicke’s area, located below the somatosensory and motor cortexes, is primarily responsible 

for the interpretation of speech. In between Broca and Wernicke’s area, in the temporal lobe we 

find the primary auditor cortex. It is mostly responsible for interpreting sound. The visual cortex, 

which is situated in the posterior portion of the occipital lobe, is responsible for interpreting 

Figure 1: The surface of the cerebrum is often divided 

into four lobes based on geometry and function.
 

Figure 2: There are various section of the brain that 

are responsible for everyday human function. These 

primary areas of function are made up of grey matter 

and connected by white matter.
 

Figure 3: The left hemisphere of the finished brain 

model. This hemisphere depicts the primary areas of 

function.
 

Figure 4: Anterior side of the brain model. This side 

displays the visual cortex and DTI data.
 



visual sensations. Figures 3 and 4 is a depiction of the primary areas of funciton in the brain 

replica. Being that students would be able to hold such a model in their hands, such a model 

would be far superior to a textbook rendition.  

White matter is nerve tissue on the inside of the brain that connects all of these areas of function 

with each other and the rest of the nervous system. The differences between these two types of 

tissue start on the cellular level. Both types of cells are comprised of axons and dendrites. 

However, the white matter’s cells are covered in myelin, a fatty substance that acts as electrical 

insulation around axons and dendrites of neurons. Grey matter also contains neural cell bodies, 

where as white matter is mostly myelinated axon tracts. So in a sense, white matter is very much 

like an Ethernet cord physically as well, connecting everything together in an elaborate axon 

network inside our heads. 

Biomedical engineering, biomolecular engineering, medical physics, and radiology are all 

rapidly growing fields that are on the higher end of the entry level pay scale. These jobs allow 

people to work with cutting edge technology to help people with various ailments. Biomedical 

engineering focuses primarily on the development of biocompatible prostheses, therapeutic 

medical devices (clinical equipment or microimplants), designing common imaging equipment 

such as MRI and EEG, as well as regenerative tissue growth. Biomolecular engineers 

purposefully manipulate carbohydrates, proteins, nucleic acids, and lipids to help with 

environmental remediation, crop and livestock production, biofuels, and biomolecular diagnosis. 

Medical physicists often deal with the planning of radiation treatments for cancer patients as well 

as investigating equipment performance, design of radiation installations, and control of 

radiation hazards. They also take part in various forms of teaching and research and 

development. Radiology employs the use of imaging to diagnose and treat disease visualized in 

the human body. These are very exciting fields that show a great deal of promise going forward. 

I personally would recommend encouraging students research these fields and consider them as a 

possible career path. 

Vocabulary/Definitions 

-Grey matter: Predominantly nerve cell bodies concentrated in the cortex on the surface of the 

cerebral and cerebellar hemispheres, as well as in subcortical nuclei. 

-White matter: Predominantly nerve fibers, concentrated below the cortex and forming 

communicating networks between different areas of grey matter and the body. 

-Broca’s area: One of two language centers in the brain, Broca’s area is responsible for 

producing language. 

-Wernicke’s area: One of two language centers in the brian, Wernicke’s area is responsible for 

interpreting language. 

-Somatosensory Cortex: An area of the brain that is responsible for interpreting signals sent out 

by sensory receptors. These signals are sent out due to senses such as touch, smell, and taste. 

-Motor Cortex: Involved in the planning, control, and execution of voluntary movement. 

-Auditory Cortex: Involved with interpreting sound, and thereby contributes to our ability to 

hear. 



-Visual Cortex: Involved with interpreting what we see, and thereby contributes to our ability to 

see. 

-Neuron: An electrically excitable cell that processes and transmits information by electrical and 

chemical signaling 

-Axon: Long slender projection of a neuron, that typically conducts electrical impulses away 

from the neurons cell body. 

-Dendrite: Branched extensions of a neuron that act to conduct electrochemical stimulation 

received from other neural cells to the cell body of the neuron. 

Associated Activities 

Present students with a set of challenges, and have them think about which area of their brain is 

most responsible for such challenges. Try to design challenges that would stimulate multiple 

areas of the brain. Have students right down their answers. You can set up a bunch of stations for 

students to walk around and experience each challenge. Here are some examples, but feel free to 

get really creative with this one: 

 Have students do jumping jacks for 20 seconds (Motor Cortex) 

 Play a music video of whatever kids are listening to today (visual cortex, auditory cortex, 

and Wernicke’s area) 

 Place some form of textured item in a box, and have students feel it (somatosensory 

cortex) 

 Provide the students with some fruit such as grapes or an apple to eat(somatosensory 

cortex and visual cortex) 

 Have them memorize and recite a tongue twister (Broca’s area) 

 Have them construct a sculpture using Play-Doh (somatosensory cortex, motor cortex, 

and visual cortex)  

Assessment 

Quiz on the primary areas of function and vocabulary should be adequate. 
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