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Grade Level:  7th and 9th-11th                                  

https://vetmed.tamu.edu/peer/             
Where This Lesson Can Apply: This lesson can be used when learning about the nervous system and how it interacts with and controls all other systems in the human body. Middle school teachers will find the activities age appropriate. High school teachers will find information in the PowerPoint presentations at a high enough level and are free to adjust activities to a higher level if necessary. 
                                                                                                                       
Lesson Objectives: This lesson is designed to summarize how the brain is constructed and the principles by which it controls bodily functions and thought. Students will learn explore the brain and its’ interactions among systems. Students will learn about the different lobes of the brain, and what they do. Students will learn how the brain is involved in emotion, movement, and the creation of “three minds.” Students will also learn the function of the nerve cells in the nervous system.  


State and National Objectives:
	7th grade Science TEKS:
	High School  Biology grades 9-11
	National Science Standard:

	 7.12 B Functions of Human Body Systems
7.12 E Cell Function
7.13 B Stimulus Responses
7.14 A Passage of Genetic Instructions
	(10) A Interactions among systems.

(10) C Levels of organization of biological systems.


	Content Standard C and F: 5-8

Life Science

Personal Health

Content Standard C and F: 9-12

Life Science
Personal Health


Background Information for Teacher: 
The brain is the ultimate control system of the body. It is also the organ of personality. Few topics in science have such intense personal relevance, yet secondary schools usually teach this subject in a very limited way. For this reason, this lesson may be a little longer and little more in depth than you are accustomed to. Commonly the approach to teaching this subject is to ask students to memorize parts of the brain and state what those do. This lesson will go much beyond that and should be more interesting to students.

The lesson consists of a slide show of instruction, with a “brain bingo” game that reviews important facts and ideas presented in the slide show. Also included are several links to Web sites that provide helpful supplementary material. 

Materials Needed:

Brain Function Presentation PowerPoint
Create a Brain Activity
Label the Parts of the Brain Worksheet
Four Column Note Taking Chart
Note Taking Wheel
Lobes of the Brain Diagram
Different colored clay or play dough (up to 6 colors if possible) or any other material you choose to make brain model out of

Amount of clay will be determined by size of brain teachers have students make and group or individual work.

Handout(s) on Additional Brain Recipe (found in Brain Function file)
Toothpicks 

Plain white paper to make small flags for toothpicks

Tape
Pre-requisite to lesson:  Background Information 
Lesson Procedures:  5 E Model – Engage, Explore, Explain, Elaborate, and Evaluate
Engage Step – Students are very interested in the brain and how it works. It is an area of study that is still somewhat of a mystery therefore it is an engaging area of study. Begin your class by asking students what they think their brain looks like. Allow them time to talk and share their ideas. Let them estimate weight, mass, and size. Allow them to sketch what they think it looks like in their notebooks and record their predictions on size, weight, and mass. They will be asked to reference and compare this information again after they make a brain model and gather accurate information/facts about it.  
Explore Step – Give students the Lobes of the Brain Diagram and the Create a Brain handout. 
Tell them they are going to make a brain.
· Next give students different colored clay, enough to shape the different lobes. Teachers will need to determine if students are going to work in groups or individually as well as the size of the model they want students to make. This will determine the amount of clay needed for this activity.
· After students have made their brain, they should then make small toothpick flags. Flag should be as large as student needs to write down name of lobe or part and 2 or 3 functions of that particular part. Students can then stick the toothpick into the correct part of the brain. They will have made a correctly labeled three-dimensional brain model. 

· There are two additional Brain Recipe activities along with the Create a Brain Activity handout. Teachers can choose to do these additional Brain Recipe activities if time allows.

· These explore activities are designed to give students a visual and tactile representation of a human brain.

· There are additional facts about the brain on these handouts as well.
· Have students take their notebook paper out that they recorded their original estimates and sketch of the brain on. Have them compare their estimates of size, weight and mass and sketch with the accurate information.  

· Let them write down the correct information and re-sketch a correct picture of brain. They should discuss the similarities or differences with their original information to the correct information.

· Have students prepare an area in their notes to discuss functions of the brain and its responses to stimuli.

· This can be done in using a variety of graphic organizers. Teachers may use the Four Column Note Taking sheet, the Note Taking Wheel, or create their own.  

Explain Step - 
· After students have compared their estimates with accurate information from handouts and prepared for further note taking teachers can then proceed to the PowerPoint presentation. 
· Note: This presentation has many levels of information included, some much higher than middle school or junior high level. Teachers are advised to pre-scan this presentation and adjust the presentation to fit their needs and time allotted.
· Show students the teacher power point presentation and allow for open conversation through well devised teacher guided questions about the slides (shown in notes section of slide). 
· Teachers can use this presentation as an authentic resource discussing the function of the brain as the power source for all other systems in the human body. Be sure to address stimulus responses, both internal and external, and discuss how the brain responds to stimuli.  
· There is additional information students will find very interesting on how the brain is involved with emotions as well.   

Elaborate Step – Bingo! This activity has a mix of questions varying from average to higher level. Teachers can adjust questions to fit the needs of the participants.
· The bingo caller (teacher or student) should limit time for finding answer to question to about 15 seconds per bingo item. That way, a round can be completed in less than about 6 minutes. If students are not sure of a given item, remind them to write the clue and its number down on a scratch sheet; the answer will likely dawn on them later as the remaining options on the card diminish.
· Bingo game can also be adjusted to fit as a review game. 
Activity — Brain Bingo

1. The Bingo game serves as review and can even be used as a test.

2. Divide the class into teams of 4 or 5 to play Bingo in a contest mode. Use multiple rounds to determine the “Brain Bowl Champion.” Three rounds with separate items are provided here as part of the lesson plan. If you want more rounds, you can scramble the order on the cards.

3.  Bingo rules: 

·  SEQ CHAPTER \h \r 1Each team will be given an individualized bingo card (sheet of paper) that shows a 25-cell grid containing words that reflect some structure or function of brain.

· The teacher calls out, one at a time, a numbered clue (1-25), and the student team is to find the closest match they can among the 25 items on their card. Call numbers out in random order, making a pencil mark on your clue sheet to keep track of which clues have been called. Allow students to debate within their group about which is the best choice, but their final decision is indicated by writing the clue number in the table cell with the matching item. We suggest that you limit each item to 15 seconds. That way no round should take longer than about 5 or 6 minutes. Task rigor can be adjusted by reducing the time allowed to reach each decision. To avoid the need to repeat clues, you can suggest that when students are unsure about an item, they should right down the clue and its number on scratch pad and try to match it later in the game. On a few occasions more than one item on the card could be correct, but usually there will be an obvious match that is optimal for each card item. For example, students may pick an item that is correct, but a later test probe from the teacher makes it clear that the more recent probe is the better match. 

· When any five adjacent cells (horizontal, vertical, or diagonal) have been “hit,” the student claims “Bingo!” For verification, the students should recite the number and its clue match for each cell on the card that constitutes the Bingo. You can look at your cue sheet and their card to confirm that it was a “Bingo.”
· The first team to achieve a Bingo (5 consecutive “hits” in any direction) wins the round. A new round can be initiated with another set of cards and list of matching clues for the teacher to call out. Each “card” is on its own page of this document so you can print them out separately. Matching items on existing cards can be scrambled to create a near-infinite variety of cards. However, if the same information is scrambled and used repeatedly, the game deteriorates into one dominated by luck rather than knowledge. Even so, it would still be good review.

Brain Bingo — Round 1

	Neurons
	Signaling chemicals in synapses
	Internal stimulus
	Input dendrites
	Stimulus



	Stomach gas
	Oscilloscope
	Neocortex
	Synapses
	Current carrier

	Motor cortex


	One fate of neurotransmitters
	Basal ganglia
	Memory formation
	Cerebellum

	Molecular receptors
	Reptilian brain
	EEG
	Neurotransmitters
	Formation of lasting memory

	Hand movements
	Impulses
	Distractions
	Laughter
	Limbic  system


Bingo Items for Round 1

	Number
	Cues
	Card Match

	1
	Nerve cells
	Neurons

	2
	Neurotransmitters
	Signaling chemicals in synapses

	3
	Respiration rate
	Internal stimulus

	4
	Input dendrites
	Molecular receptors

	5
	Neural secretions into synapse
	Neurotransmitters

	6
	Place where current flow is continuous
	Synapses

	7
	Observing impulses
	Oscilloscope

	8
	Brain waves
	EEG

	9
	Interference with memory
	Distractions

	10
	hippocampus
	Memory formation

	11
	Internal stimulus
	Stomach gas

	12
	Body map
	Motor cortex

	13
	Re-uptake
	One fate of neurotransmitters

	14
	Emotions
	Limbic system

	15
	Thinking part of brain
	neocortex

	16
	Ions
	Current carrier

	17
	Unconscious movement control
	Cerebellum

	18
	consolidation
	Formation of lasting memory

	19
	Found in humans, not animals
	Laughter

	20
	Neuron cell body
	Input dendrites

	21
	Limbic system
	Reptilian brain

	22
	Pulsed current flow
	Impulses

	23
	Sound
	Stimulus

	24
	Automated movements
	Basal ganglia

	25
	Motor cortex
	Hand movements


Brain Bingo — Round 2

	Neurons
	Neurotransmitters
	Internal stimulus
	Neural secretions into blood
	Re-uptake

	Axon
	Brainstem
	Visualize

impulses
	One fate of neurotransmitters
	Neocortex

	Unconscious movement control
	Neuron cell body
	Neural secretions in synapses
	Ions
	Interference with memory

	Body map
	Crying
	Emotions
	Brain waves
	Automated

movements

	Propagate

Information
	Pituitary
	Consciousness
	Rational brain
	Store Information


Bingo Items for Round 2

	Number
	Cues
	Card Match

	1
	Neurons
	Nerve cells

	2
	Signaling chemicals 
	Neurotransmitters

	3
	Blood pressure
	Internal stimulus

	4
	Oscilloscope
	Visualize impulses

	5
	Propagates impulses
	Axon

	6
	Nerve impulses
	Propagate information

	7
	Neurotransmitters
	Neural secretions into synapses

	8
	Membrane binding sites
	Proteins

	9
	Synapses
	Store information

	10
	EEG
	Brain waves

	11
	Input dendrites
	Neuron cell body

	12
	Reptilian brain
	Brainstem

	13
	Neurohormones
	Neural secretions into blood

	14
	Neocortex
	Rational brain

	15
	Limbic system
	Emotions

	16
	One fate of neurotransmitters
	Re-uptake

	17
	Distractions
	Interference with memory

	18
	cerebellum
	Unconscious movement control

	19
	Basal ganglia
	Automated movements

	20
	Motor cortex
	Body map

	21
	Found in humans, not animals
	Crying

	22
	Has six layers 
	Neocortex

	23
	Gland under direct control of brain
	Pituitary

	24
	Central core of brainstem
	Consciousness

	25
	Current carrier
	Ions


Brain Bingo — Round 3

	Internal stimulus


	Molecular

Receptors
	Nerve impulses
	Axons
	Found in humans, not animals

	Proteins
	Synapse
	Neurohormones
	Central core of brainstem
	

	Sound
	Reptilian brain


	Blood pressure
	Neurotransmitters
	Consolidation

	Found in humans, not animals


	Ions
	Hippocampus
	Body map
	Automated

	Observing impulses
	Brain-acting drugs act here
	Unconscious movement control
	EEG
	Molecular receptors


Bingo Items for Round 3

	Number
	Cues
	Card Match

	1
	Stomach gas
	Internal stimulus

	2
	Memory storage
	Synapse

	3
	Molecular receptors
	Input dendrites

	4
	Information propagation
	Nerve impulses

	5
	Neural secretions into blood
	Neurohormones

	6
	Proteins
	Membrane binding sites

	7
	Current carrier
	Ions

	8
	Brainstem
	Reptilian brain

	9
	Memory formation
	Hippocampus

	10
	White matter
	Axons

	11
	Consciousness
	Central core of brainstem

	12
	Forming lasting memory
	Consolidation

	13
	Brain waves
	EEG

	14
	External Stimulus
	Sound

	15
	Crying
	Found in humans, not animals

	16
	One fate of neurotransmitters
	Re-uptake

	17
	Internal stimulus
	Blood pressure

	18
	Signaling chemicals in synapses
	Neurotransmitters

	19
	Oscilloscope
	Observing impulses

	20
	Cerebellum
	Unconscious movement control

	21
	Motor cortex
	Body map

	22
	Bind neurotransmitters
	Molecular receptors

	23
	Laughter
	Found in humans, not animals

	24
	Synapses
	Brain-acting drugs act here

	25
	Two kinds of movement control, intended and ….
	Automated


Evaluate Step -   

Teacher can use the Label the Brain handout as an evaluation tool. Have students label the lobes appropriately and give a short phrase on a function of that lobe. This handout can be found in Brain Function File.

Teachers can also evaluate student responses to bingo game and to class discussion questions during PowerPoint presentation.  

Resources for Teacher:
· 5 E model site and other lesson plan formats: http://cbm.msoe.edu/teacherWorkshops/mspResources/documents/day1/5eSummary.pdf  
https://lesley.edu/article/empowering-students-the-5e-model-explained
· Gallery Walk Strategy: http://www.udel.edu/dssep/teaching_strategies/gallerywalk.htm 
· Graphic Organizers: http://www.eduplace.com/graphicorganizer/ 

· Tutorial on the nervous system: https://vetmed.tamu.edu/peer/organ-systems/
· Neuroscience for Kids Website and e-mail Newsletter: http://faculty.washington.edu/chudler/neurok.html
· Brain Facts: 

http://faculty.washington.edu/chudler/facts.html 

http://www.thethinkingbusiness.co.uk/brain_facts.html 

http://en.wikipedia.org/wiki/Lobes_of_the_brain 
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