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         Abstract
                                                 Stroop phenomenon in psychology is used to demonstrate the interference of cognitive in a stimuli mismatch during the reaction time of a task which causes delay. The word test and stroop color are used to assess the capacity to restrain cognitive interference that happens when the processing of a specific stimulus feature hinders the simultaneous processing of the second stimulus attributes.
                                            Through the method of subjecting the sample used to read the names of the colors presented in a simple table, color words facilitate a clean outcome. With the objective of understanding the available scoring methods, excluding any studies on the basis of age, gender, and education of the participant would not give enough results hence we treated them with great importance in the study. Different student took different time to name the color; this is prone to error when the color of the ink fails to match the color. 
                                                                          Introduction 
                            The stroop phenomenon represents a classic example of intra- stimulus. Going by the word Intra-stimulus, this would sound to mean a stimulus within a stimulus. John Ridley Stroop published the first test on the mismatch between red, blue or red. In his test when one is asked to name the color of the word which were printed using Red, Blue and Green it takes longer and this gives space for errors to occur when the color of the ink does not match the name of the color. Therefore the stroop phenomenon is traditionally defined as the additional time required to name the ink color of an incongruent color word. For instance when saying “blue” when presented with Red relative to the time required to name ink of a non color-word like blue when presented with: ( XXX). 
                           Even though more than 1,000 articles reporting on the nature of the stroop phenomenon have been published in the experimental psychology literature, just how it occurs remain poorly understood. Over the years, two primary threads of inquiry into the stroop phenomenon have emerged. Firstly the basic mechanism such as the completion and the attention shown when the participants are reading the word gave birth to the stroop test since ignoring the meaning of the incongruent color word is very difficult. Studies of interference in serial verbal reactions as conducted by Muller and Schumann (1894) suggested that more time was necessary to relearn a series of nonsense syllables if the stimulus syllables had been associated with other syllables in the meantime. 
                        The second inquiry study is how the stroop phenomenon as a means of investigating the individual difference in semantic memory structures corresponds to certain personal habits and traumatic experiences as well as broader psychopathologies and neuropsychological syndrome. In our review in other papers talking about this we found out that according to Eidels(2010), the brain has total control of whatever we do but by ignoring it influence would hinder the actual meaning to the stroop not to re-count effectiveness of cognitive abilities.
         The purpose of our study was to examine further #4a through the inclusion of an intermediate stimulus condition: words that did not have a color meaning (number words or “Non Color Word stimuli”; e.g., THREE), in addition to incongruent color words or “Color Word stimuli” (e.g., RED) and as a control condition, non-words or “Color-Only” stimuli (e.g., (XXX)).
                         Three hypotheses are posed (Note--C: mean ink color naming time of Color-Only stimuli, e.g., (XXX); NCW : mean ink color naming time of Non-Color word stimuli, e.g., THREE; CW: mean ink color naming time of Color Word stimuli, e.g. RED).
(a) Ho : C >= NCW >= CW. This is the null hypothesis for the directional predictions of H1 and H2.  
(b) H1 : C >=NCW < CW. This is the “Color Interference” hypothesis: The Stroop Phenomenon only occurs when naming the ink color of an incongruent color word.
(c) H2 : C < NCW < CW. This is the “Word Form + Color Interference” hypothesis: The Stroop Phenomenon is due to the response competition of pronouncing a presented word of any meaning and is increased further in the presence of a word whose semantic category is relevant to the ink naming task (i.e., when the word’s meaning is another color). 

                                                                   Methods
Participants. Participants were 20 undergraduates enrolled in an on-line course in experimental psychology methodology at Montclair State University, Montclair, NJ.
Materials. Materials consisted of three stimulus MSWord document “sheets”: a sheet of Color-Only stimuli (C, i.e., (XXX)); a sheet of Non-Color Word Stimuli (NCW, i.e., number words: ONE, TWO, THREE, FOUR); and a sheet of Color Word stimuli (CW, i.e., RED, BLUE, YELLOW, GREEN).  Each sheet presented 48 items in a 6 row X 8 column array.  For the NCW sheet this entail 12 examples of the four number words; likewise, for the CW sheet this entailed 12 examples of the four color words. Ink colors (technically computer screen pixel colors: red, blue, yellow, green) were randomly but equally distributed across each sheet type, with the restriction that for the CW sheet, ink colors were always assigned to be incongruent with the meaning of the color word (e.g., RED, BLUE, YELLOW, GREEN). 
Apparatus. Apparatus consisted of a cell-phone stopwatch.
[bookmark: _GoBack]Design. In this study, the independent variable was stimulus condition with three levels (C, NCW, CW) manipulated within-participants.  The dependent variable was elapsed time (i.e., latency) measured in seconds to name aloud the ink colors of the 35 items on a given stimulus sheet.
Procedure. Participants received three replications of each stimulus sheet randomly intermixed yielding nine total trials.  On a given trial, the participant self-timed their commencement of the ink-color naming task for a preselected stimulus sheet. Stimulus item Ink colors were named aloud in a left-to-right top-down manner as quickly and as correctly as possible.  Upon completion of the task, the elapsed time was then recorded on a datasheet. This procedure was repeated for the remaining trials.

	Stroop Study Outcome (N= 20)
	

	Participant
	C (sec.)
	NCW (sec.)
	CW (sec.)
	
	NCW (sec.)
	C (sec.)
	Diff
	
	CW (sec.)
	NCW (sec.)
	Diff

	1
	24.36
	20.5
	22.19
	
	20.5
	24.36
	-3.86
	
	22.19
	20.5
	1.69

	2
	31.527
	35.063
	44.243
	
	35.063
	31.527
	3.536
	
	44.243
	35.063
	9.18

	3
	32.67
	32.57
	32.42
	
	32.57
	32.67
	-0.1
	
	32.42
	32.57
	-0.15

	4
	23.4
	28.63
	39.99
	
	28.63
	23.4
	5.23
	
	39.99
	28.63
	11.36

	5
	35.61
	32.13
	49.1
	
	32.13
	35.61
	-3.48
	
	49.1
	32.13
	16.97

	6
	22.05
	26.29
	36.89
	
	26.29
	22.05
	4.24
	
	36.89
	26.29
	10.6

	7
	22
	27
	33
	
	27
	22
	5
	
	33
	27
	6

	8
	28.6
	27.81
	37.49
	
	27.81
	28.6
	-0.79
	
	37.49
	27.81
	9.68

	9
	32
	32
	58
	
	32
	32
	0
	
	58
	32
	26

	10
	43.05
	41.99
	47.78
	
	41.99
	43.05
	-1.06
	
	47.78
	41.99
	5.79

	11
	40.56
	38.3
	48.24
	
	38.3
	40.56
	-2.26
	
	48.24
	38.3
	9.94

	12
	24.25
	25.77
	34.14
	
	25.77
	24.25
	1.52
	
	34.14
	25.77
	8.37

	13
	27.21
	26.63
	22.16
	
	26.63
	27.21
	-0.58
	
	22.16
	26.63
	-4.47

	14
	20.33
	14
	32
	
	14
	20.33
	-6.33
	
	32
	14
	18

	15
	21.64
	27.53
	32.21
	
	27.53
	21.64
	5.89
	
	32.21
	27.53
	4.68

	16
	29.33
	20.33
	36
	
	20.33
	29.33
	-9
	
	36
	20.33
	15.67

	17
	19.5
	20.09
	32.7
	
	20.09
	19.5
	0.59
	
	32.7
	20.09
	12.61

	18
	20.48
	21.44
	27.22
	
	21.44
	20.48
	0.96
	
	27.22
	21.44
	5.78

	19
	20.83
	19.19
	22.27
	
	19.19
	20.83
	-1.64
	
	22.27
	19.19
	3.08

	20
	23.64
	16.85
	20.46
	
	16.85
	23.64
	-6.79
	
	20.46
	16.85
	3.61

	21
	25
	25.33
	30.33
	
	25.33
	25
	0.33
	
	30.33
	25.33
	5

	22
	21.04
	17.21
	32.45
	
	17.21
	21.04
	-3.83
	
	32.45
	17.21
	15.24

	Average
	26.77623
	26.2115
	35.05832
	
	26.2115
	26.77623
	-0.56473
	
	35.05832
	26.2115
	8.846818

	SD
	6.68344
	7.200747
	9.788727
	
	7.200747
	6.68344
	3.981756
	
	9.788727
	7.200747
	6.853574

	N
	22
	22
	22
	
	22
	22
	22
	
	22
	22
	22

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	SEdiffNCW-C
	0.848913
	
	
	SEdiffCW-NCW
	1.461187

	
	Matched Samples t-test
	
	
	df
	21
	
	
	df
	21

	
	
	
	
	
	
	
	
	
	
	
	

	[image: t = \frac{\overline{X}_D - \mu_0}{s_D/\sqrt{n}}. ]
	



	
	
	
	
	t value
	
	-0.66524
	
	
	t value
	6.054542

	
	
	
	
	
	tcrit,alpha=.05 one-tailed,df=21
	1.721
	
	tcrit,alpha=.05 one-tailed,df=21
	1.721



                                   Results refute Ho, fail to support H2, but support H1

                                                                                                                                                   





Results
	Data for analysis consisted on mean ink color naming latencies average over the three replications for each stimulus condition and each participant. These means are shown in Figure 1 plotted according to stimulus condition averaged over participants.
                                            

To test the hypotheses posed earlier, two contrasts were performed on the data involving a one-tailed t-tests for matched samples.
                     
	
	
	

	
	

	
	
	
	
	
	
	

	
	
	
	

	
	
	

	
	

	
	
	
	
	
	
	





                                                                                         Discussion
1. Verbally restate Ho, H1 and H2.

	
	
	

	      Stroop Study Hypotheses (Note: Directional   relationships)
	

	
	
	
	
	
	
	

	Ho ("Null" Hypothesis)
	
	
	C >= NCW >= CW

	H1 ("Color Interference" Hypothesis)
	
	C => NCW < CW

	H2 ("Word Form Color Interference Hypothesis")
	C < NCW < CW




2. Indicate that the statistical tests (a) refute Ho, (because NCW<CW), (b) do not fully support H2 (because statistically C=NCW), and (c) best support H1 (because C=NCW and NCW<CW).

                             Indicating this by the figures we have
    
	
	SEdiffNCW-C
	0.848913
	
	
	SEdiffCW-NCW
	1.461187

	
	df
	21
	
	
	Df
	21

	
	
	
	
	
	
	

	t value
	
	-0.66524
	
	
	t value
	6.054542

	tcrit,alpha=.05 one-tailed,df=21
	1.721
	
	tcrit,alpha=.05 one-tailed,df=21
	1.721

	Decision
	
	do not reject
	
	
	reject




              
3. Describe how these results support the notion that word form alone is not enough to trigger intra-stimulus attribute interference (because we found that C=NCW), but rather the word must also mean a color that is in direct conflict with the ink color that needs to be said by the participant aloud (because we found that NCW<CW).

                 The word alone is not enough to trigger intra-stimulus attribute because going by the results the word must mean the color that is in direct conflict with the ink color that needs to be said by the participant aloud. The brain tries to process two conflicting mental processes, both of which simultaneously compete for the brain attention and prominence. 

4. Relate the most relevant papers reviewed in the Introduction.  How do these results support earlier work on the role of word meaning in producing the Stroop Phenomenon?

                                                      The stroop effect as can be noted was named after the American psychologist after his experiment in 1935 whereby he noticed that the participants had a harder time naming the color compared to simply reading the word. In our studies we have also observed that the brain plays a vital role in determining where the attention falls first as one is competing to differentiate the color. The interference when trying to name the colors while ignoring the words creates a conflict in the mind as t tries to process two instance processes at the same time.



5. Mention what limitations this study may have had that call into question our results (e.g., if the participant made any mistakes, these would inflate the total time to name the ink colors on a given stimulus sheet—especially for the slower CW condition.

                   Limiting the research to students only produced a biased data since there was need to even test older people and also the younger people. Though the research results do not vary much from the past studies, it would have been much better if the research could have not been limited to student only.
                    For instance if the participant would read the color wrong this according to our studies would make the participant to take more time while making the final decision into what the color word is.

6. Describe what the next experiment might look like, possibly to remedy the problem mentioned in #5: By timing each stimulus item individually, errors could be removed yielding a “cleaner” measure of ink color naming latency when the task is performed without errors. 	
       

                        To remedy the problems found in conducting this study, including all type of age set would yield better result because collecting different data would determine the correct findings in the study.  For instance different people of different ages should be timed when observing stimulus individually so as to remove errors and this would yield a cleaner results 
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