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Purpose: The purpose of this project is to investigate the stroop effect; when you try to name the color words are printed, it takes longer when the color word differs from the ink color than when the color word is the same as the ink color.

Procedure: Make Experimental and Control cards. Store the 2 decks in separate envelopes. Gather your volunteers in two groups, experimental and control. For each volunteer, instruct them on what they are supposed to do in the test. You will be given a set of cards where each card contains words printed in colored ink. The task is to call out the ink color of each ink word as quickly as possible without making a mistake. You will be given 2 sets total (one set at a time) Time how long it takes the volunteer to name the colors with the non-matching words (timing how long it takes them to go through a whole set).Do the same thing in step 4 but use the set of cards with the matching word. Repeat steps 5-6 with each volunteer, then collect your data.

Conclusion: The purpose of this experiment was to investigate the stroop effect. This was to test whether it takes longer to name the color of the word, when the color word differs from the ink color. The scientists predict that it will take longer for participants to name the color word when it differs from the ink color. The scientists’ hypothesis was correct. If the scientists would change something in their experiment they would use easier colors on the sets of cards. Some errors that occurred in the scientists’ project were how some of the volunteers did not listen to our instructions. At the end of the scientists’ experiment the average time for the control group was 15.74 seconds and 21.19 seconds for the experimental group. As the scientists’ predicted, it took longer to name the color of the word when it differed from the ink color.
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Purpose 
The purpose of this project is to investigate the stroop effect; when you try to name the color words are printed, it takes longer when the color word differs from the ink color than when the color word is the same as the ink color.
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Hypothesis 
The scientists predict if they test the Stroop Effect on individuals then it will take longer for participants to name the color word when it differs from the ink color.
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Ever come to an intersection and stop for traffic at a red light? Have you  ever accidentally mistaken one word for another because it's not printed in black ink? There are common everyday occurrences that involve associating colors to certain words or actions. The Stroop Effect links both senses of vision and speech. The purpose of this experiment is to test  whether it takes longer  to name a color than when the word it differs from the ink color than when the word is the same color of the colored word.

	The Stroop Effect
	While it sounds simple, the stroop effect refers to the delayed reaction times when the color of the word does not match the color of the word. It’s easier to say the color of a word if it matches the semantic meaning of the word. For example, if someone asked you to say the color of the word “black” that was also printed in black ink, it would be much easier to say the correct color than if it were to be painted in green ink. The task demonstrates the effect the interference can have when it comes to reaction time. It was first described during the 1930’s by American psychologist John Ridley Stroop for whom the phenomenon is named. His original paper describing the effect has become one of the most famous, as well as one of the frequently cited in the history of psychology. The effect has been replicated hundreds of times by researchers. (www.verywellminded.com) 

Eyes
The eyes are the sensory system's lungs. They provide animals with vision, the ability to acquire and process visual detail, as well as enabling several photo response functions that are 
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independent of vision. Eyes sense light and turn it in neurons into electro-chemical impulses. The eye is a complex optical structure in higher organisms that absorbs light from the external world, controls its intensity through a diaphragm, filters it to create an image through an adjustable assembly of lenses, converts this image into a series of electrical signals, and transmits these signals to the brain through complex neural pathways that links one eye to the other eye through the optic nerve. (www.medicalnewstoday.com) 

	Brain
The human brain is the control organ of the human nervous system. It controls most of the activities of the body, processing, integrating, and coordinating the information it receives from the sensory organs, and making decisions as to the instructions sent to the rest of the body. The amygdala is an almond shaped set of neurons located deep in the brain’s medial temporal lobe. The key of the amygdala is to process emotions. The midbrain serves important functions in motor movement, particularly movements of the eye, and in auditory and visual processing. The cerebellum receives information from the sensory systems, spinal cord, and other parts of the brain and regulates motor movements. The cerebellum coordinates voluntary movements such as posture, balance, coordination, and speech resulting in a smooth and balanced muscular activity.  (www.britannica.com)

Reaction Time 

Reaction Time may be defined as the time between a stimulus and a response. The signal 
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is perceived by the sensory system and the reaction evolves in the brain then runs through the spinal cord to the muscles, resulting in concentration. Concentration is the direction of one’s attention to a subject. 

Nervous System
The nervous system is a highly complex part of a human that coordinates its actions and sensory information by transmitting signals to and from different parts of its body. The nervous system detects environment changes that impact the body, then works in tandem with the system to respond to such events. The central nervous system (CNS) is connected to the brain and spinal cord. It interrogates the received information and coordinates the activity of all parts of the body. Within the CNS, the international space is filled with a large amount  of supporting non-nervous cells called neuroglial cells. The peripheral nervous system (PNS) consists of the nerves and ganglia outside the brain and spinal cord. The main function of the PNS is to connect the CNS to the limb and organs, essentially serving as a relay between the brain, spinal cord, and the rest of the body. Unlike the CNS, PNS is not protected by the vertebral column and skull, so it is exposed to toxins and mechanical injuries. (www.britannica.com)
Neurons
A neuron is an electrically excitable cell that communicates with other cells and that’s called synapse. It is the main component of the nervous tissue. Neurons are classified into 3 types based on their function. Sensory neurons respond to stimuli such as touch, sound, or light that affect the cells of the sensory organs, and they send signals to the spinal cord or brain. Motor neurons receive signals from the brain and spinal cord to control everything from muscle 
6
contractions to glandular output. Interneurons connect neurons to other neurons within the same region of the brain or spinal cord. A group of connected neurons carries out a specific function like smell when activated. Axons and dendrites help the neurons as well. Axons are long slender projections of  a nerve cell, in vertebrates, that typically conduct electrical impulses known as action potentials away from the nerve cell body. The function of the axon is to transmit information to different neurons, muscles, and glands. Dendrites are branched projections of neurons. They are protoplasmic extensions of nerve cells and operate as conductors of electrochemical stimuli received from neighboring cells. The impulses they receive are carried inwards and towards the some, or cell body. Most neurons have a lot of dendrites as well. (www.healthline.com) 
Attention
Attention, in psychology, the concentration of awareness on some phenomenon to the exclusion of other stimuli. Attention is awareness of the here and now in a focal and perceptive way. Although human experience is determined by the way people direct their attention, it is evident that they do not have complete control over such direction. There are, for example, times when an individual has difficulty concentrating attention on a task, a conversation, or a set of events. At other times an individual’s attention is “captured” by an unexpected event rather than voluntarily directed toward it. Control and coordination of the many inputs and stored experiences and the organization of appropriate patterns of response are the province of the brain. The brain has impressive processing capabilities, but it has a limited capacity. (www.britannica.com)
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Perception
	
The organization, recognition and analysis of sensory input in order to reflect and explain the information or environment presented is perception (from the Latin perceptio, meaning collecting or receiving). Both experiences require impulses that travel across the nervous system, culminating in the sensory system's physical or chemical stimulation. For instance, vision entails light hitting the eye's retina; scent is transmitted by odor molecules; and listening entails waves of pressure.Perception is not just the passive reception of these signals, but it is also affected by the awareness, recollection, anticipation, and interest of the recipient. Sensory feedback is a tool that transforms this low-level information into higher-level information. The mechanism that follows connects the ideas and desires of a person, restorative information. (www.britannica.com) 
	
In conclusion, the Stroop Effect uses concepts of attention, reaction time, perception, and the nervous system. The brain and the sense of sight particularly are important in this experiment. Since all our senses are connected to our brain and signals are being deciphered every nanosecond, the Stroop Effect is considered a challenging test of perception, no matter your age, gender, or intellectual ability.
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Materials
· 40 volunteers
· Stop watch
· 2 envelopes
· 30 index cards
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Procedure

1. Split the index cards into even piles having 15 in each pile.

2. For the first pile of index cards write the color of the word that matches its actual color. So if you were writing in blue ink you would write the word “blue”. Do this 15 times using different colors. This will be the control deck. 

3. For the other 15 index cards write any color word in a different color than the actual word. So if you were writing “green” you would write it in purple ink.Do this 15 times using different color words and colors. This will be your experimental group.

4. Store the 2 decks in separate envelopes.

5. Gather your volunteers in two groups, experimental and control. For each volunteer, instruct them on what they are supposed to do in the test. 
 5a. You will be given a set of cards where each card contains words printed in colored ink.
 5b. The task is to call out the ink color of each ink word as quickly as possible without making a mistake. 
 5c. You will be given 2 sets total (one set at a time)

6. Time how long it takes the volunteer to name the colors with the non-matching words (timing how long it takes them to go through a whole set).

7. Do the same thing in step 4 but use the set of cards with the matching word.

8.  Repeat steps 5-6 with each volunteer, then collect your data.
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Results

	The scientists predict that it will take longer for participants to name the color word when it differs from the ink color. The independent variables of this project are the set of cards that the volunteers had to read. The dependent variable is the amount of time it took to read the sets of cards.
	The difficulties that the scientists faced were how some volunteers did not understand or follow the directions and it took them longer to answer. 
If other people were to do the scientists’ experiment they would recommend putting easier colors on the cards, because many volunteers did not know the more difficult color names causing them to take longer to answer. The results of this project would most likely be the same to anyone who would try it. 
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Table & Charts

	Person
	Time (in seconds) it took to read Control Deck
	Time (in seconds) it took to read Experimental Deck

	1
	23.13
	17.38

	2
	22.31
	21.21

	3
	10.46
	16.78

	4
	24.58
	31.45

	5
	15.59
	20.32

	6
	11.13
	18.71

	7
	18.13
	26.60

	8
	18.38
	20.43

	9
	15.65
	18.15

	10
	14.46
	28.78

	11
	9.71
	12.43

	12
	18.41
	16.81

	13
	12.93
	19.13

	14
	15.10
	17.33

	15
	15.01
	20.85

	16
	11.20
	23.50

	17
	14.18
	23.52

	18
	13.76
	22.95

	19
	10.28
	18.51





	20
	13.33
	24.42

	21
	10.13
	15.51

	22
	20.55
	31.58

	23
	13.76
	17.93

	24
	13.03
	23.50

	25
	11.18
	17.88

	26
	13.00
	19.52

	27
	18.41
	16.56

	28
	13.95
	28.32

	29
	11.71
	19.73

	30
	20.28
	23.96
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Conclusion

	The purpose of this experiment was to investigate the stroop effect. This was to test whether it takes longer to name the color of the word, when the color word differs from the ink color. 
The scientists predict that it will take longer for participants to name the color word when it differs from the ink color. The scientists’ hypothesis was correct. If the scientists would change something in their experiment they would 
use easier colors on the sets of cards. Some errors that occurred in the scientists’ project were how some of the volunteers did not listen to our instructions. 
	At the end of the scientists’ experiment the average time for the control group was 15.74 seconds and 21.19 seconds for the experimental group. As the scientists’ predicted, it took longer to name the color of the word when it differed from the ink color.
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