
Results

Before data analysis could be conducted, raw data from SuperLab and Qualtrics was exported to Excel for data cleaning. During this stage, total scores for the Stroop task and mean response times were calculated. The refined dataset was then imported into SPSS for statistical analysis. Participants were placed into four groups based on their chronotype, as determined by their Morningness-Eveningness Questionnaire (MEQ) score (Horne & Ostberg, 1975), and their time of testing (morning or afternoon). The mean MEQ score was calculated (M = 46, SD= 1.6) to categorise participants as either morning chronotypes (those with scores higher than 46) or evening types (those scoring below 46). 20 participants were assigned the morning-chronotype, while 19 were assigned the evening-chronotype. 
During the data cleaning process, two participant datasets were removed due to incomplete data or errors related to response time. One significant outlier was identified and removed before conducting the final ANOVA analysis. 


Descriptive statistics
The means and standard deviations were calculated for each of the conditions (morning x evening chronotype; morning x afternoon TOT) in the 2x2 factor design. Tables 1 and 2 presents the descriptive statistics for the dependent variable (Stroop score and response time) across the four conditions. 

Table 1
Descriptive statistics for scores on Stroop task per condition.
	Variable
	Mean
	Std. Deviation (SD)

	Morning Chronotype x Morning trial

	52.60
	5.97

	Morning Chronotype x Afternoon trial

	45.70
	10.42

	Evening Chronotype x Morning trial

	51.20
	5.23

	Evening Chronotype x Afternoon trial
	51.78
	6.94



Overall, morning chronotypes scored higher than evening chronotypes and were also more influenced by time of testing, as morning chronotypes scored lower overall during their non-aligned time of day. 

Table 2
Descriptive statistics for response time on the Stroop task per condition. 
	Variable
	Mean
	Std. Deviation (SD)

	Morning Chronotype x Morning trial

	839.22
	84.06

	Morning Chronotype x Afternoon trial

	812.60
	53.27

	Evening Chronotype x Morning trial

	832.05
	73.35

	Evening Chronotype x Afternoon trial
	870.89
	54.87



Through inspecting the mean response times, it is clear that response times differ depending on the time of testing. Both chronotype groups displayed longer response times during their optimal time of day, with a decline in response times as they enter their non-optimal time. 

Assumption checks
In order to test for normality, the Kolmogorov-Smirnov test was conducted which found a significance of .024, indicating that normality was not violated for any group and data was normally distributed across all conditions. The below Histogram and Q-Q Plot displays normal distributions across all conditions for both Stroop score and response times.

Figure 1 & 2; Histogram and Q-Q Plot of overall Stroop scores and response time. 

Levene’s test of homogeneity of variance was conducted for both scores and response time. Based on the mean Stroop score, Levene’s test was non-significant, F (3,35) = 2.40, p= .08, indicating a homogeneity of variance. The Levene’s test for response time was also non-significant, F (3,35) = .62, p = .61. This indicates that the assumption of homogeneity of variance was met. 
 Outliers were checked using boxplots and Z-scores which detected two outstanding outliers, both influencing the response time data and one also influencing the Stroop score. Participant 35-afternoon was removed from the analysis due to its extreme outlier in the response time dataset (See below boxplot). Following this, participant 7-mornings data remained in the dataset as it did not have a significant effect on the remaining data.

Boxplot displaying outliers in response time data. 












Inferential statistics
A two-way between-subjects ANOVA was conducted to assess the effect of chronotype (morning-type/evening-type) and time of testing (morning/afternoon) on attention performance on a Stroop task. 
Results indicated that there was no interaction effect between chronotype and time of testing; F (1,35) = 2.26, p > .05. 
The main effect of chronotype did not reach statistical significance [F (1, 35) = 1.38, p > .05] and neither did the main effect of time of testing [F (1, 35) = .08, p > .05]

An additional 2x2 between-subjects ANOVA was conducted to explore the effects of chronotype and time of testing on the response times during the attention based task. 
The results of the analysis found no interaction effect between chronotype and time of testing on response time, F (1, 35) = 2.26, p > .05. 
The main effect of chronotype did not reach statistical significance [F (1, 35) = 1.38, p > .05] and neither did time of testing [ F (1, 35) = .08, p = .78]. 
Although no statistical significance was detected, there is still a noticeable difference in results between morning and evening chronotypes. Morning chronotypes did see a notable drop in scores during the afternoon trials in comparison to the morning trials, whereas the evening chronotypes had little to no change in scores during the different times of testing (see below graph).  
 
Another difference worth noting is the difference in response time for both morning and evening chronotypes. The results indicate that morning-chronotypes displayed better scores during the morning, but with slower response times. In contrast, evening-chronotypes showed higher scores in the afternoon, but also with increased response times. Both chronotypes showed quicker response times but lower scores at their non-optimal time of day (see below graph). 
Overall, the results indicate that there is no significant effect of chronotype or time-of-testing on attention performance when examining overall scores and response time. 
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