To test the existence of the stroop test
Abstract
[bookmark: _GoBack]The stroop test is a way of ‘measuring someone's selective attention ability, processing speed, and alongside other tests to evaluate overall executive processing abilities’ (Lesley University, 2018). This experiment shows the difficulty of naming a physical colour when it does not correspond with the word. The experiment includes two lists, one congruent and the other incongruent. The participant must name the colour of the font as quickly as possible. The results showed that colour naming times would be significantly longer in the incongruent condition, as they had to process the definition of both the word and the colour. 

Introduction
In psychology, attention is the ‘concentration of awareness on some phenomenon to the exclusion of other stimuli’ (McCallum, 2019). There are four types of attention; ‘selective, sustained, executive and divided attention’ (Hahn, 2022). Specifically selective and divided attention. Selective attention is the capability to concentrate on a singular aspect of a sensory input and divided attention is the skill to focus on multiple tasks at the same time. 
‘Selective attention refers to the processes that allow an individual to select and focus on particular input for further processing while simultaneously suppressing irrelevant or distracting information’ (Stevens & Bavelier, 2012). Broadment’s filter model of attention (1958) suggests that we have a selective filter that allows us to limit incoming sensory details. The selected stimuli, that is ‘operated on the basis of the information’s physical characteristics’ will continue to move through the filter for further analysis, while the unwanted information is rejected (Gross, 2020). Similarly, there are other studies on attention, including the shadowing technique. The shadowing technique was first used by Cherry (1953), when studying the cocktail party phenomenon. This involves the brain managing to choose one or two voices to listen to out of the other conversations happening in the same room. Therefore, we are able to focus on either one or two stimulus and are able to filter out the background noise. 
Another theory of attention would be Schneider and Shiffrin’s automacity model (1977). Schneider and Shiffrin (1977) proposed a general model of attention, ‘that postulates the existence of automatic and controlled search processes’ (Poltrock et al., 1982). According to the automacity model, there are two types of cognitive processing; controlled and automatic processing. Controlled processing is defined as a procedure that requires a lot of concerntration as it may include tasks new to the brain. This slow process requires highly focussed and consciously directing attention, which means the capacity intake is low, in order to learn the new tasks. However, automatic processing is defined as a task being completed simply as second nature, as the individual can operate unconsciously and automatically due to the process being highly practiced. An example of both controlled and automatic processing would be learning to drive a car. Initially, focused attention is required as the learner is learning new tasks and can be easily distracted, which could affect their performance. However, once they’ve learnt to drive, the task becomes automatic,can be performed without hesitation and can afford to be distracted as they’re experienced.  
The Stroop effect (1935) is a neuropsychological test used to measure an individuals selective attention capacity. The colour naming task involves reciting the colour of the ink and rejecting what the word says. The individual will be given an incongruent list, which could be considered challenging as the word ‘blue’ may be presented in green, therefore, the brain will have to process both the colour of the ink and the word, making the times longer in the second condition with the incongruent list.Participants in the Stroop task (1935) could find this difficult as reading is an automatic process. Normally, when we’re presented with a word, we’re expected to read it, which makes it challenging in this test when we have to ignore the word and specifically focus on the colour of the ink. 
In addition, the Speed of processing model supports the Stroop test (1935) as it states that we are able to ‘process written words faster than we can process colours’ (Lesley University,2018). This explains why the naming times are longer in the incongruent condition, as the word information is process first, then followed by the process of the colour. However, in the first condition, with the congruent list, because the colour information comes after the word information when reporting a word, a choice can be made before the conflicting colour information.

Rationale
When combined with other assessments, the Stroop test can be used to assess a person's general executive processing abilities as well as their capacity and capabilities for selective attention. With the results from the test, the individual will know their processing abilities, which will be useful for both education and the workplace purposes. The Stroop test helps researchers evaluate the level of individual’s attention capacity and abilities, and how fast you can apply them. ‘It's particularly helpful in assessing attention-deficit/hyperactivity disorder and executive functioning in people with traumatic brain injuries’ (Cherry,2022).


Hypothesis
Colour naming times will be significantly longer in the incongruent condition.


Methodology
Designs
A within-subjects design was used. The two conditions included a congruent and incongruent list. The independent variable for the stroop test was the colours in which the words were presented, and the dependent variable was the time taken to name the colours. 
Participants
A convenience sample of 23 participants completed both conditions of the study: 1 male and 22 females. Ages ranged from 18 to 49 (mean =25.36 and SD=3.41). The participants were all undergraduate students from West Wales. All participants were naive to the purpose of the experiment. 
Materials
The participants were first shown a congruent list on a piece of paper, where the colour corresponded to the word such as ‘red’ shown in the colour red. When participant A was reciting the colours, participant B used a stopwatch to time how long it took for them to name the colours. They would then turn over the paper to reveal the incongruent list, such as ‘red’ in the colour pink. Both lists of words were displayed in font size 26, in a column of 3 across and 5 down. View appendix 1 for the lists for both conditions. 

Procedures
Participants completed the experiment in a field experiment setting. The experiment was completed in pairs, one participant reciting the colours and the other timing how long it took for them to name the colours. See appendix 2 for the standardised instructions. 


Results

Table 1
Means and SD of the time taken to name the colours in the two conditions. 

	Condition
	Mean
	SD

	Congruent
	6.64
	1.25

	Incongruent
	13.47
	3.18



A related t-test showed that the difference in time taken to say the colour between the congruent and incongruent conditions was statistically significant (t(22) = 10.02, p < .001, Cohen’s d = .090), with a large effect size (Cohen, 1988).

Discussion
The aim of the Stroop test was to understand how automatic processing interferes with attempts to attend to sensory information. We measured our selective attention by reciting a congruent list and an incongruent list, to see which list was said the quickest. Our findings from the test showed that the time taken to name the colours was significantly longer with the incongruent list, as the brain had to process both the word and the colour. The results that showed slower times showed that there was a failure of selective attention or lack in cognitive success. Therefore, the prediction made in the hypothesis was proven to be true as it did take longer to name the colours in the incongruent list. 
The test was successful as we concluded that it did in fact take longer to recite the colours when they didn’t correspond to the word. However, there are some negatives regarding this test, such as younger children wouldn’t be able to participate as they’re unable to read and for an accurate interpretation, the capacities of men and women must be considered. Another limitation could be possible uncontrolled variables during the test such as noise and light which acted as interference and could have affected the reaction time and number of errors. The implications of the stroop test would be that the brain is likely to read the word, rather than stating the colour, as reading is an automated process compared to naming colours. An example of a real-life implication would be advertisement. It makes individuals more decisive about the colour of the font and the size, due to effects like the stroop test. 
Possible future research regarding selective attention could include the same procedure as the stroop test but instead involve shapes rather than words, so that children were also able to complete the test. The participants would have to name the colour of the shape rather than stating the name of the shape. This could future research when looking into the cognitive side, specifically attention, in psychology. 
In conclusion, the importance of the stroop test would be that it is a reliable and simple way of testing an individual's selective attention. It is also a way of testing for disorders such as attention deficit hyperactivity disorder and other psychiatric and neurological disorders.
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Appendices 
Appendix 1- word list
Condition 1                                                                    condition 2
Pink        Blue         Black                                                 Green          Blue          Black
Green     Brown         Blue                                                Pink            Brown         Blue 
Red          pink           orange                                             Red             Pink            Orange
Black        Green         purple                                            Purple         Green         Black
Grey          yellow         red                                                 Grey             Yellow        Red


Appendix 2- standardised instructions
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Appendix 3- Information sheet and informed consent sheet
Study Information Sheet
This document supplies key information about the study and supplies details about what will be expected of you as a participant. Therefore, please read this information carefully before supplying your consent to take part.
During this study you will have to do the following:
· Find yourself a partner, so that you are able to time each on a stopwatch.
· Decide who is going to name the colour of the ink first and who is going to time the person reciting them.
· You will then be presented with two lists of 15 words separately.
· Once the first list of words in the first condition has been displayed, you will be timed how long it takes for you to name the colour of the ink printed on the sheet.
· After the first person has listed the 15 words, the second person now does the same task. 
· After both participants have completed the first list, they are instructed to turn to the other list, which involves naming the colour of the ink the words are printed in, while fully ignoring the actual word meaning.
· You will then time the person reciting the colour of the ink in the second condition.
· You will then have to write down how long it took for you to name the colours in both the first condition and the second condition. 
·  You will have five minutes to complete this task. Once the five minutes is up, that will be the end of the study
At the end of the study you will be debriefed by the researcher and you will be provided with the study debrief sheet.
If you feel you would be uncomfortable answering personal questions about your anxiety levels, you are advised not to take part in this study.
Due to the nature of the research involving naming colours, people with achromatopsia (being colour-blind), would find it difficult to complete the task. 
If you have any questions, please ask the researcher now.
If you are happy to take part in this study, please read and sign the consent form.



 
Study Consent Form
I understand that this research study is being carried out by a 1st year Psychology student for their dissertation, and that taking part in this study will involve naming the color of the ink the words are printed in, while fully ignoring the actual word meaning.
This study will take approximately 15 minutes to complete. 
I understand that participation in this study is voluntary, and I am free to withdraw participation during or at the end of the study without giving a reason. I understand that once I leave the study, I will not be able to withdraw my data, as it will be anonymized. I am aware that if I have concerns about the study, I can discuss these concerns with the researcher at any time during or after the study. I understand that I will be provided with the contact details of the research supervisor at the end of the study, should I have any concerns.
I understand that the information provided by me will be held confidentially, with a code assigned in place of my name. This data will be stored indefinitely in accordance with the Data Protection Act.
I also understand that at the end of the study I will be provided with a debrief form and the opportunity to discuss any issues with the researcher.
 
I, Charlotte Evans consent to participate in the study conducted by Charlotte Evans, Centre for Psychology and Counselling, University of Wales Trinity Saint David, under the supervision of Charlotte Greenway.
 
Participant Signature: Charlotte Evans 
Date: 10/4/23
Name and signature of researcher taking consent 
Charlotte Evans

Appendix 4 -Debrief sheet.
Study Debrief Sheet 
To test the existence of the stroop test
 
 
Thank you for taking part in the study.
 
The aim of this study was to explore the stroop test. We specifically wanted to find out if it takes longer to name the colours when the colour and the word do not match.
 
 
If you wish to withdraw your data from the study, you must tell the researcher now.  After this point, all of your data will be anonymised and we will not be able to trace it back to you.
 
 
If taking part in this study has raised any questions, please speak to the researcher on Charlotte Evans 22066694@student.uwtsd.ac.uk or contact the academic supervisor Charlotte Greenway c.greenway@uwtsd.ac.uk
 
 
 
Thank you once again for taking time to participate in this study.
 
 
Charlotte Evans
 BSc Applied psychology
 
University of Wales Trinity Saint David


Appendix 5- Raw data (scores)
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Appendix 6- SPSS results
Table 1
Means and SD for the congruent and incongruent score from the stroop test.

	Condition
	Mean
	SD

	Congruent
	6.64
	1.25

	Incongruent
	13.47
	3.18



A related t-test indicated that the difference in time taken to state the colour between the congruent and incongruent conditions was statistically significant (t(24) = 21.79, p < .001, Cohen’s d = .062), with a medium effect size (Cohen, 1988).
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