
PhysMate Lab 5: Antagonistic Muscle Activity 

Start the Software

1. Click on LabScribeLite

2. Click Settings → AntagonisticMuscles

EMG Cable Setup

1. Plug the red, black, green, brown and white electrodes (C-ISO-SL5) into the PhysMate.

2. Use an alcohol swab to clean and scrub the areas where the electrodes will be placed and let the 

areas dry before attaching the electrodes.
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3. Snap the recording lead wires onto the electrodes before placing the them on the subject:

1. the red lead is attached to the electrode on the anterior forearm (palm side) that is 

nearest the elbow.

2. the black lead is attached to the electrode on the anterior forearm (palm side) closest to 

the middle of the forearm.

3. the white lead is attached to the electrode on the posterior forearm that is nearest the 

elbow.

4. the brown lead is attached to the electrode on the posterior forearm closest to the middle 

of the forearm.

5. the green (ground) lead is attached to the electrode in the center of the box formed by 

the positions of the four other electrodes.

Exercise 1: Antagonistic Muscles in Forearm

Aim: To study the EMG activity in muscles that work in opposition to each other to flex or extend the 

hand.

Procedure

Directions for the Subject:

• Before the recording begins, the subject extends his or her arm in front of their body with 

the palm facing upward. This position is defined as the neutral position. 

• Keep his or her hand open during the recording.

• Move his or her hand upward (flexion) from the neutral position as far as possible and hold 

it in this position for four seconds.

AntagonisticMuscles - PhysMate PM-5-2



• Return the hand to the neutral position for four seconds.

• Move the hand downward (extension) as far as possible and hold it in this position for four 

seconds.

• Return the hand to the neutral position for at least two seconds.

• Repeat this cycle of flexion and extension two more times while recording.

1. Before starting the recording, type “Neutral” in the Mark box to the right of the Mark button. 

Tell the subject to put his or her hand in the neutral position.

2. Click Record. Click the Mark button.

3. While the subject’s hand is in the neutral position, type “Flexion” in the Mark box. When the 

subject flexes his or her hand, click the Mark button to label the recording.

4. While the subject’s hand is in the flexed position, type “Neutral” in the Mark box. When the 

subject returns his or her hand to the neutral position, click the Mark button.

5. While the subject’s hand is in the neutral position, type “Extension” in the Mark box. When the 

subject extends his or her hand, click the Mark button.

6. Repeat Steps 1 through 6 two more times while the subject’s palm is open.

7. Click AutoScale All to amplify the signals. 

8. Click Stop and save your data by clicking the Save button.

9. Repeat Steps 1 through 7 three times while the subject has formed a tight fist.

10. When the last cycle is completed, click Stop.

11. Click on the Save button to save the data file.
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Data Analysis

1. Click the “two mountain” icon to double the display time to show the whole recording on the 

screen while the subject’s palm was flat.

2. Click the Analysis Window icon on the toolbar.

3. Click and drag the cursors to either side of the first EMG (muscle activity) burst. Abs. Int is the 

relative amount of the electrical activity causing the muscle activity for both the flexors and 

extensors. Record the values in the table below. 

4. Repeat Step 3 for the other flex and extend muscle contractions.

5. Select Save from the File menu.
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Questions

1. Which muscles, anterior or posterior, had the most EMG activity during flexion?

2. Which muscles, anterior or posterior, had the most EMG activity during extension?

3. Does flexion or extension of the fingers affect the strength of EMG activity in either group of 

muscles?
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Table 1: Antagonistic Muscles – Palm Open & Fist

Position
Absolute Int.

(EMG) – Flexors

Palm Open

Absolute Int.

(EMG) –

Extensors

Palm Open

Absolute Int.

(EMG) – Flexors

Fist

Absolute Int.

(EMG) – Extensors

Fist

Neutral

Flex 1

Extend 1

Flex 2

Extend 2

Flex 3

Extend 3

Exercise 2: Antagonistic Muscles Doing Work

Aim: To study the EMG activity in muscles that lift weight by flexion or by extension.

Procedure

1. Use the same experimental setup used in Exercise 1.

2. Instruct the subject to rest his or her forearm, with the electrodes, on a flat surface with the palm

up.

3. Place a weight (2-3kg) in the palm of the subject’s hand. Click Record. Record the EMG 

activity from the muscles of the forearm as the subject lifts the weight by the flexion. The 

subject should raise and hold the weight up for four seconds and then return the weight to the 

table top (Neutral) for four seconds. Repeat this cycle two more times.

4. Click Stop and save your data.
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5. Tell the subject to rest his or her forearm on a flat surface with the palm down.

6. Have the subject grip the same weight (2-3kg).

7. Click Record. Record the EMG activity from the muscles of the forearm as the subject lifts the 

weight by extension. The subject should raise and hold the weight up for four seconds and then 

return the weight to the table top for four seconds. Repeat this cycle two more times. 

8. Click Stop and save the data.

Data Analysis

1. Repeat the same procedure from Exercise 1 to analyze the data.

2. Fill in the data table below.

Table 2: Antagonistic Muscles – Weight

Position Absolute Int. (EMG) – Flexion

with weight

Absolute Int. (EMG) – Extension

with weight

Neutral

1

2

3
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Questions

1. Does the strength of the EMG activity in the muscles of the anterior forearm differ between 

flexion with a weight and without a weight?

2. Does the strength of the EMG activity in the muscles of the posterior forearm differ between 

extension with a weight and without a weight?

3. Why do you think there is a difference in the amount of EMG when the subject does not have a 

weight vs when they do have a weight?  You may need to use your text or look up more 

information.
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