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Stroop Effect

(Item No.: P8002060)

Curricular Relevance
Area of Expertise:
Biology

Education Level:
Age 16-19

Subtopic:
Behavior of humans
and animals

Topic:
Behaviour

Experiment:
Stroop Effect

Difficulty

Preparation Time

Execution Time

Recommended Group Size

Intermediate

10 Minutes

30 Minutes

2 Students

Additional Requirements:

Experiment Variations:

iPad or Android tablet

Alternatively, use a PC with measureLAB (14580-61)
Alternatively, use a Cobra4 Mobile-Link (12620-10)

Keywords:
Skin resistance, Skin conductance, Concentration, Polygraph, Lie detector, Cognitive performance

Information for teachers
Introduction
Application
Based on a skin conductance measurement (and the recording of other parameters such as blood pressure, pulse rate, and
breathing), a polygraph (also known as a lie detector) can be used to determine whether a person tells the truth. However, the
device cannot directly indicate whether a person is telling lies or the truth. It requires an operator who interprets the
measurement curves. In addition, the reliability of polygraphs is rather controversial so that the use of polygraphs as evidence in
court is not permissible.
The polygraph principle can be demonstrated effectively to students when asking difficult or awkward questions or asking them
to sing. Quantitative measurements of the polygraph principle are best made using the Stroop Effect experiment.

Fig. 1: Experiment set-up (left: measurement by using Cobra4 Wireless/USB-Link, on the right: Cobra4 Mobile-Link)
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Polygraph

Educational objective
Influence of the concentration on peripheral physiological variables such as skin conductance.
Tasks
1. Proof of a different level of concentration when the test person reads a black/white series of words compared to a series of
coloured words.
2. Proof of a different level of concentration when the test person must identify colours based on a series of squares compared to
coloured words.
Prior knowledge
The students should know that liquids are conductive.
Principle
This experiment provides an insight into how the processes of the brain become autonomous. At higher levels of concentration,
the human body shows not only tangible or visible reactions, but also invisible reactions, e.g. an increase in skin conductance.
Higher levels of concentration can also be demonstrated by way of mathematical problems with or without tens carry, fractions,
or multiplications.
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Equipment

Experiment with iPad or Android tablet

Position No.

Material

Order No.

Quantity

1

Cobra4 Wireless-Link 2

12601-10

1

2

Cobra4 Sensor-Unit Skin resistance

12677-00

1

Additional
material
Android-Tablet/Smartphone or iPad/iPhone

1

measure App

1

Android

iPad

Experiment with PC

Position No.

Material

Order No.

Quantity

1

Cobra4 Wireless-Link 2

12601-10

1

2

Cobra4 Sensor-Unit Skin resistance

12677-00

1

3

Software measureLAB

14580-61

1

Additional
material
Android-Tablet/Smartphone or iPad/iPhone

1

Safety information
For this experiment, the general notes and instructions concerning safe experimentation in science classes apply.
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Stroop Effect

(Item No.: P8002060)

Introduction
Application and task
Can a higher level of concentration be proved during the process of reading?
Application
Based on skin conductance measurement (and the recording of other parameters such as blood pressure, pulse rate, breathing),
a polygraph (also known as a lie detector) can be used to determine whether a person tells the truth. However, the device
cannot directly indicate whether a person tells lies or the truth. It requires an operator who interprets the measurement curves.
In addition, the reliability of polygraphs rather controversial so that the use of polygraphs as evidence at court is not permissible.

Polygraph

Tasks
1. Proof of a different level of concentration when the test person reads a black/white series of words compared to a series of
coloured words.
2. Proof of a different level of concentration when the test person must identify colours based on a series of squares compared to
coloured words.

Fig. 1: Experiment set-up
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Equipment

Position No.

Material

Order No.

Quantity

1

Cobra4 Wireless-Link 2

12601-10

1

2

Cobra4 Sensor-Unit Skin resistance

12677-00

1

Additional
material
Android-Tablet/Smartphone or iPad/iPhone

1

measure App

1

Android
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Stroop Effect

(Item No.: P8002060)

Set-up and procedure
Set-up
How to attach the sensors is shown in Figure 1.
When fastening the sensors, ensure that they are not too loose since, otherwise, the values cannot be measured or the
sensor might fall off. Ensure that the metallic contact surface touches the inside of the fingers.
On the other hand, the sensor should also not be fastened too tightly since, otherwise, perspiration will occur, which would
then increase the conductance of the skin and thereby falsify the results.
Start PHYWE measure App

.

Connect the Cobra4 Sensor-Unit Skin resistance with the Cobra4 Wireless-Link and switch on. The sensor is detected
automatically.
Select the Cobra4 Sensor-Unit Skin resistance in PHYWE measure App
conductance value as a function of time.

. The measurement automatically shows the skin

Procedure
After the sensors have been fastened to the ring finger and little finger, the Wireless/USB-Link and the connected device can be
used to check for a constant value. After a test measurement to get familiar with how the sensor works, wait until the personspecific, neutral skin conductance value is reached again. This may take some time, so please be patient. It is only then that a
new series of measurements can be started. For reasons of simplification and easier plotting, the value should be marked with
the aid of the menu item "Reset to zero".
Tip: The test person should not prepare for the test!
Note: Touching of the other hand has effects on the test result!
Procedure
First, determine the neutral skin conductance value in a relaxed state and set this value to zero.
The Stroop effect can then be measured based on the following two variants:
1. First, the test person must read aloud a series of words (black letters on a white background) as quickly as possible. Measure
the increase in skin conductance during this process and stop the first measurement. Then, the test person must read aloud a
similar series of words. However, in this case, the words are coloured. This requires a higher level of concentration.
2. For the second variant, the skin conductance is recorded while the test person needs to identify several colours based on a
series of coloured squares (see the appendix) and also based on a list of words that have a different colour than the colour that
they denote. These lists should also be read/said aloud as quickly as possible.
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Examples of results:
1) Relaxed
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2) Nervous
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Introduction
Application and task
Can a higher level of concentration be proved during the process of reading?
Application
Based on skin conductance measurement (and the recording of other parameters such as blood pressure, pulse rate, breathing),
a polygraph (also known as a lie detector) can be used to determine whether a person tells the truth. However, the device
cannot directly indicate whether a person tells lies or the truth. It requires an operator who interprets the measurement curves.
In addition, the reliability of polygraphs rather controversial so that the use of polygraphs as evidence at court is not permissible.

Polygraph

Tasks
1. Proof of a different level of concentration when the test person reads a black/white series of words compared to a series of
coloured words.
2. Proof of a different level of concentration when the test person must identify colours based on a series of squares compared to
coloured words.

Fig. 1: Experiment set-up
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Equipment

Position No.

Material

Order No.
12601-10

Quantity

1

Cobra4 Wireless-Link 2

1

2

Cobra4 Sensor-Unit Skin resistance

12677-00

1

3

Software measureLAB

14580-61

1

Additional
material
Android-Tablet/Smartphone or iPad/iPhone
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Stroop Effect

(Item No.: P8002060)

Set-up and procedure
Set-up
How to attach the sensors is shown in Figure 1.
When fastening the sensors, ensure that they are not too loose since, otherwise, the values cannot be measured or the
sensor might fall off. Ensure that the metallic contact surface touches the inside of the fingers.
On the other hand, the sensor should also not be fastened too tightly since, otherwise, perspiration will occur, which would
then increase the conductance of the skin and thereby falsify the results.
Start PHYWE measureLAB

.

Connect the Cobra4 Sensor-Unit Skin resistance with the Cobra4 Wireless-Link and switch on. The sensor is detected
automatically.
Select the Cobra4 Sensor-Unit Skin resistance in PHYWE measureLAB
. All pre-settings required for directly recording the
measurement readings are now loaded. The measurement automatically shows the skin conductance value as a function
of time.

Procedure
After the sensors have been fastened to the ring finger and little finger, the Wireless/USB-Link and the connected device can be
used to check for a constant value. After a test measurement to make yourself familiar with how the sensor works, wait until the
person-specific, neutral skin conductance value is reached again. This may take some time, so please be patient. It is only then
that a new series of measurements can be started. For reasons of simplification and easier plotting, the value should be marked
with the aid of the menu item "Reset to zero".
Tip: The test person should not prepare for the test!
Note: Touching of the other hand has effects on the test result!
Procedure
First, determine the neutral skin conductance value in a relaxed state and set this value to zero.
The Stroop effect can then be measured based on the following two variants:
1.First, the test person must read aloud a series of words (black letters on a white background) as quickly as possible. Measure
the increase in skin conductance during this process and stop the first measurement. Then, the test person must read aloud a
similar series of words. However, in this case, the words are coloured. This requires a higher level of concentration.
2. For the second variant, the skin conductance is recorded while the test person needs to identify several colours based on a
series of coloured squares (see the appendix) and also based on a list of words that have a different colour than the colour that
they denote. These lists should also be read/said aloud as quickly as possible.
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Examples of results:
1) Relaxed

Robert-Bosch-Breite 10
D - 37079 Göttingen

Tel: +49 551 604 - 0
Fax: +49 551 604 - 107

info@phywe.de
www.phywe.com

Student's Sheet
Printed: 16/10/2017 13:39:58 | P8002060

2) Nervous
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Report: Stroop Effect
Result - Observations 1 (10 points)

Compare the curves that you have recorded while reading the black/white or coloured series of words. Note down your observations.

It becomes clear that simple reading is a routine task for the brain. The second measurement, in which the process of reading is made
more difficult by the colours, takes more time. These additional pauses for reflection are evidence of a higher level of concentration. This
can be proved by way of the skin conductance curves.
This relationship between a higher level of concentration due to irritations during the reading process and a higher level of skin
conductance is called Stroop effect.

Result - Observations 2 (10 points)

Compare the curves that you have recorded while naming the colour of the squares or coloured words. Note down your observations.

The identification of colours is used to test a non-autonomous process in the brain. Compared to the first variant, naming the colours will
take more time than reading the words. However, the peak values of the second measurement concerning the identification of colours are
still higher than the values during the pure identification of colours.

Evaluation - Question 1 (6 points)

Explain your observations in experiment part 1.

Simple reading is a routine task for the brain.
Simple reading is not a routine task for the brain.
Compared to this, reading words that are printed in a colour that is not denoted by the name is more difficult and
requires more time.
These shortened pauses for reflection are evidence of a lower level of concentration. This can be proved by way of the
skin conductance curves.
These additional pauses for reflection are evidence of a higher level of concentration. This can be proved by way of the
skin conductance curves.
Compared to this, reading words that are printed in a colour that is not denoted by the name is easier and requires less
time.
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Evaluation - Question 2 (2 points)

Explain your observations in experiment part 2.

The identification of colours is used to test an autonomous process in the brain.
Compared to the first variant, naming the colours will take more time than reading the words.
The identification of colours is used to test a non-autonomous process in the brain.
Compared to the first variant, naming the colours will take less time than reading the words.

Evaluation - Question 3 (1 point)

What is the influence of the colour of a word on the skin conductance if the word that is read denotes a different colour than the one in which it is
printed, e.g. yellow?

There is no influence.
The skin conductance increases.
The skin conductance decreases.

Evaluation - Question 4 (1 point)

Is it possible to use the skin conductance for the identification of lies?

Yes, liars can be clearly identified since the skin conductance changes when telling lies.
No, liars cannot be clearly identified by way of this method since the skin conductance does not change when telling lies.
The values only indicate the emotional reaction of the person, i.e. the extent to which someone "breaks out a sweat".
However, they cannot indicate the reason for this reaction (lying, nervousness, fear).

Evaluation - Question 5 (1 point)

Is there a characteristic skin conductance curve for every person?

No, there is only one characteristic skin conductance curve and it is the same for everyone.
There is a characteristic skin conductance curve for women and for men.
Yes, every person has a different number of sweat glands with different levels of activity and also the thickness of the
skin differs from person to person so that every person has unique skin conductance.
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Evaluation - Question 6 (3 points)

Explain the term "Stroop effect":
The Stroop effect describes the relationship between a
high,higher,increased,stronger
concentration level due to irritations during the
reading process and
higher,stronger,increased
skin conductance. If the words that are to be read denote colours that are not in line
with the colour in which the word is printed, the reaction time and number of errors
increase
.

Evaluation - Additional task (1 point)

What would be the influence of an unknown language or script on the classical Stroop test?

An unknown language or script would not have any influence on the result of the classical Stroop test.
An unknown language or script would have a greater negative influence on the classical Stroop test since it would
distract from the outer appearance so that the identification would take even more time and be even more prone to
errors.
An unknown language or script would have a smaller negative influence on the classical Stroop test since it would not
distract from the outer appearance so that the identification would take even less time and be even less prone to errors.
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