Nervous System Mini- Labs

Lab Station Directions:  Class Set, please do not mark on this packet

LAB STATION #1: REACTION TIME
Read the following: A child runs in front of a moving car. The driver of the car sees the child and slams on the brakes. After seeing the child, a half second passes before the driver puts on his brakes. This time delay is called reaction time. In other words, the reaction time is the time it takes for nerve messages to travel through the body.

Goals: By the end of this activity you will:

1) Determine the reaction time by measuring how long you take to catch a falling ruler.

2) Measure the reaction time under conditions that are distracting. 

Materials: metric ruler, calculator

Lab Station #1 Procedure:

1) While your lab partner holds the top end of a ruler, place your thumb and 1st finger close to, but not touching, the 0 cm bottom end of the ruler.

2) As your partner releases the ruler, try to catch it as quickly as you can, using only your thumb and first finger.

3) In your data table, record the number of centimeters your ruler fell before you caught it in the column “Normal Conditions”.  Repeat this 2 more times.

4) Us the following table to change the distance the ruler fell (in cm) to the time in seconds.

Distance Ruler Fell(cm)=Time(in seconds)    Distance ruler fell (cm)=Time(in seconds)
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5) Fill in the time in the seconds column under “Normal Conditions”

6) Add up the Time (in seconds) column and calculate your average reaction time under normal conditions by dividing the sum of your 5 recorded times by 5. (Use a calculator.) 

7) Repeat the experiment 5 more times. This time, however, your partner should distract your thinking by asking you to solve a math problem in your head while he or she releases the ruler. Record these results in the “Distracted Conditions” column.

8) Calculate your average reaction time in seconds while distracted. (Use a calculator.)

9) Have your lab partner do the experiment and fill in the data table on his/her lab.

10)  Answer the conclusion questions on your answer sheet
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LAB STATION #2: LEARNING PUZZLE


Learning is a change in behavior that results from experience.  Learning is controlled by the cerebrum in mammals’ brains.  In trial and error learning, an animal develops a behavior based on avoiding mistakes; it learns from its mistakes. For example, a hungry rat eats a small amount of poisoned food that makes it sick.  Because of this, the rat never eats the poisoned food again. The rat’s behavior changed because of the first (bad) experience.  In other words, it learned from its mistake.



In this lab, you will try to solve a puzzle to see learning in action,

Goals: by the end of this activity, you will:

1) Time the length it takes you to solve a puzzle.

2) Experience trial and error learning.

Materials: learning puzzle (7 pieces), stopwatch (or use class clock on the wall)

Lab Station #2 Procedure:

1) Make sure that there are 7 pieces to the learning puzzle (in the envelope).  If there aren’t let your teacher know right away.

2) Have your partner time how long it takes for you to solve the puzzle in seconds.  When completed, the puzzle should look like a perfect square.  Record this time in Trial #1 in the Data and Observations sections on your answer sheet.

3) Mix up the puzzle, and try to solve it a 2nd time while being timed.  Record the time under Trial #2 in the data table.

4) Try the puzzle a 3rd and 4th time, and record the times in trials #3 and #4.

5) Have your lab partner do the experiment and fill in the data table on his/her lab.

6) Answer the conclusion questions on your answer sheet.
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LAB STATION #3: FOOLING YOUR SENSES


Your brain controls how you perceive things around you. Most of our knowledge of the world comes through the sense of vision—with the help of our brains.  Whatever the eyes see is translated by the brain.  However, what you see and what you think are not always the same.  Seeing is done with your eyes. The message your eyes pick up is sent to the brain where it is interpreted.  The brain may “tell” you that you see something that is not present.  The mistaken idea that you get is an illusion.  If the mistaken idea is because of what you see, or your eyes, it is called an optical illusion.

Goals: By the end of this activity, you will:

1) Observe several diagrams and record what you see.

2) Develop an explanation for some illusions.

Materials: metric ruler, green marker, yellow marker, black marker, optical illusion pictures

Lab Station #3 Procedure:

1) The ability to see size and distance is inborn.  This ability is helped by the use of cues around us or around the object we are looking at.  Briefly look at figure 1, the picture of the cylinders.  Which cylinder is the largest, A, B, or C?  Do not measure the cylinders yet.   Record your answer on the answer sheet.

2) Now measure the cylinders’ height (tallness) in mm and record the information on your answer sheet. 

3) On the picture of the flag on your answer sheet, color every other stripe bright green. Color the other stripes black. Color the background for the stars bright yellow. Add a small dot in the middle of your flag.

4) Stare at the dot in the center of the flag for about 30 seconds, then stare immediately at a piece of blank white paper.  Have your lab partner time you.  Describe what you saw when you looked at the blank white paper (after looking at the green, black, and yellow flag for 30 seconds).

5) Make a hypothesis on why you saw what you did on the blank piece of paper.

6) Examine Figure 3 on the lab table. Do you see a white triangle? Is there a white triangle actually drawn on the diagram?  Record your answer on the answer sheet.

7) Examine Figure 4 on the table. Do you think that the lines across the diagram could meet without the resulting line being bent? Now try connecting the two lines with the edge of a sheet of paper. Do the 2 lines meet? Are the 2 lines really bent?   Record your answer on the answer sheet.

8) Examine Figure 5 on the lab table. What do you see? When you look a second time, do you see anything different? (Look carefully.) What do you see? When you look at the figure, do both figures ever appear at the same time?   Record your answer on the answer sheet.

9) Examine Figure 6. What do you see? Look at the figure again. Do you see anything different? What do you see? When you look at the figure, do both figures ever appear at the same time? Record your answer on the answer sheet.

10)  Answer the conclusion questions on your answer sheet.
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LAB STATION #5: REFLEXES

There are some situations where the body reacts to nerve messages that do not have to go to the brain; you don’t need to think to react.  Such as situation is the reflex. A reflex is a quick act that does not require you to think.  It is an automatic response to a stimulus.  For example, when your hand touches something that is very hot, signals go to your spinal cord, and from there, messages immediately go to the correct muscles so that the body pulls back to prevent any damage.  The advantage of reflexes is that they are quick, since no thinking is required.

Materials: percussion hammer

Lab station #4 procedure:

1) Sit on the edge of your stool with your feet dangling and off the floor. Cross your legs at the knee. Your partner should be standing on one side of you.

2) Have your partner gently tap just below your kneecap with a percussion hammer or the side of his or her hand.  (If there is no response, tap again in a slightly different place nearby.)  Describe what happens when you are tapped.  Your response to the tap is called the knee-jerk response. It is an example of a reflex.

3) Now, have your partner tap you again, with one difference.  Try to prevent the response from occurring.  (Resist the response by tensing your knee.)  Describe what happens when you try to resist.   Record your response on the answer sheet.

4) There are 5 parts of the nervous system involved in this reflex.  All 5 parts working together are called the reflex arc.  Copy the reflex arc shown on the lab table onto the space on your answer sheet.  Include the names of the 5 parts of the reflex.

5)  Answer the conclusion questions. 
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LAB STATION #6: TOUCH, ONE OF THE FIVE SENSES


Your 5 senses are controlled by your nervous system.  Humans use their hands in almost every activity.  The sense of touch is essential in using the hands and for perceiving stimuli that might be dangerous.  Touch receptors in different parts of your body are receptors that respond to touch.  When these receptors are touched, they send messages to the brain, which tells you what it is you are feeling and how you should react.  You have different types of receptors in and on your body—receptors for touch, temperature, pain, pressure, etc.  For example, if your hand touches hot water, temperature receptors in your hand send signals to your brain.  Your brain then translates these signals and tells your hand to wave.

Goals: by the end of this activity, you will:

1) Determine the 2-point thresholds of different parts of your hand.

2) Determine which part of your hand is the most sensitive to touch.

3) Determine how accurate you can distinguish the location of a touch.

Materials: toothpicks of different widths, metric ruler, marker, probe

Lab station #5 procedure:

Activity #1-

1) Have your lab partner look away and hold out one hand, palm up. 

2) Start with the smallest toothpicks.  Hold the toothpicks and touch the inside of your partner’s middle finger. If your partner feels only 1 point, choose the next largest toothpick and touch the fingertip again.  Repeat this until your partner feels 2 points. When your partner feels 2 points, carefully record the distance on the toothpicks in mm and write this in the data table next to the correct location.

3) This is called the 2-point threshold. It is expressed as the distance between toothpick tips. The lower the 2-point threshold, the more sensitive the area is to touch. This means that there are more nerves located in this area.

4) Find your partner’s 2-point threshold for the different areas of the hand in the following order: 

a. #1-inside tip of middle finger

b. outside tip of middle finger

c. inside palm

d. outside palm

e. inside wrist (forearm)

f. outside wrist (forearm)

5) Record your data on your answer sheet.

6) Answer the conclusion questions.

Activity #2-

1) Close your eyes and have your partner use one colored marker and apply a small amount of pressure to the back of your hand, leaving a dot.

2) Then take the probe and try to touch the exact same location as the marker, keeping your eyes closed.  

3) Measure the difference between the two.

4) Try 4 more locations: forearm, calf, neck and palm.  Record the distances in the chart and answer the questions on your answer sheet. 
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LAB STATION #7: DETERMINING BRAIN DOMINANCE
The human brain is divided into a left side and a right side.  Many things that you do with the right side of your body are controlled by your brain’s left side.  Many things that you do with the left side of your body are controlled by your brain’s right side.  If much of what you do is done by your body’s right side, your dominant brain side (the side of your brain more in charge) is the left side.  This means that you are left brain dominant.  If much of what you do is done by your body’s left side, then your dominant brain side is he right side, in other words, you are right brain dominant.

Keywords: Define the following on your answer sheet: 

Left brain dominant:


Right brain dominant:

Lab station #6 procedure:
1) Place a check in the proper column in the table on the answer sheet to show which hand you usually use to do the following tasks.  NOTE: If you use either hand just as often then check both columns.

*Tell which hand you use to:

a) write your name




b) wave hello





c) bat while playing baseball

d) which thumb is on top (left or right) when folding your hands

e) hold your spoon or fork while eating

2) Place a check mark in the proper column in the table to show which foot you usually use to do the following tasks.  NOTE: If you use either foot just as often, check both columns

*Tell which foot you use to:

a) walk up a flight of stairs

b) catch your self from falling as you lean forward

c) start skipping

d) place most weight on when you’re standing

e) start to run

3) In the box , draw a simple side view of a dog. Place a check mark in the column in the table that shows the direction your dog drawing  faces away from. For example, if your dog faces left, you should check the “right” column.

4) Draw a circle in the space provided below with your left hand. Note the direction in which you made the circle with an arrow going around your circle. Now draw a circle with your right hand. 

Note the direction in which you made this circle with an arrow going around your circle. If both circles were drawn clockwise, mark the “right” column in the table. If both circles were drawn counterclockwise, mark “left” column in the table. If you drew one circle in each direction, check both columns.

5) Roll the sheet of paper into a tube. Look through the tube at some faraway object with both eyes open.  Then while looking through the tube at that faraway object, close one eye and then the other.  The eye that sees the object through the tube is your dominant eye.  Place a check mark in the proper column in the table.

6) Answer the conclusion questions.
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LAB STATION #8:  OBSERVING A SHEEP BRAIN


The brain of a sheep and of a human are very similar.  The brain has 3 connected parts – the cerebrum, cerebellum and medulla.  Each part has its own functions.  The cerebrum is the largest part of the brain.  It is divided into 2 halves.  The cerebrum is where you think and where most memories are stored.  It controls voluntary movements and allows you to detect touch, light, odors, and other senses.  The cerebellum is behind the cerebrum.  It is the 2nd largest part of the brain.  It receives sensory impulses from skeletal muscles and joints and allows you to keep track of your body’s position.  Just below the cerebellum is the medulla.  It connects to your spinal cord.  The medulla controls your blood pressure, heart rate, involuntary breathing and other involuntary activities.  Carefully observe the sheep brain at your lab station, follow the procedure below and answer the questions as you go along.

Goals:  by the end of this activity you will:

1) Use your senses to observe a sheep brain

2) Compare and contrast a sheep brain with a human brain

Materials:  preserved sheep brain, dissecting pan

Lab station # 7 procedure: 

1) Pick up the preserved brain.  Handle it gently.  Brains are expensive!!  A fresh brain feels much softer than this preserved one and would fall apart if you handled it very much.  

2) Decide how the brain would be positioned in a living sheep.  Compare it with the drawing  on your paper.  Label the top, bottom, front, and back on the drawing on your answer sheet.

3) Locate the 3 parts of the brain and the spinal cord on the sheep brain.  Label these parts on the drawing on your answer sheet.  

4) Look at the underside of the brain.  You should see something that looks like a cross.   These are the ends of the optic nerves just before the nerves enter the brain.  You may also be able to find the parts of the sheep brain involved with the sense of smell.  Use the diagram to locate these parts.

5) Answer all questions on your answer sheet.
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LAB STATION #4:  Coloring Worksheet of Brain and Nervous System

1. Use the colored pencils and color the worksheet provided.  

2. Use a color key and follow the labels on each worksheet. 

3. Save the worksheet to be turned in with your Stations packet.
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LAB STATION #9:  Human Body System Book

1. Work on the Nervous System page of your book.

2. Remember to include:

Function of the System – its purpose.

All main parts involved with the system and their functions.

How your life would be if you did NOT have this system.

HAND DRAWN picture of one aspect of the system, with labels (Your choice)

      3.  Remember all pages should be the same style, and follow the flipbook/tab style. 

