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Before collating data for analysis, raw data stored on the Superlabs computer was copied and transferred into an Excel spreadsheet.  Additionally, all Data stored on Qualtrics was also downloaded into a separate Excel spreadsheet.  The data on each was then cleaned, sorted and grouped, removing irrelevant data fields like user language, consent checks, etc and leaving only needed data such as identifier code, memory level reached, demographics and MEQ outcomes.  Each participant's set of data was matched together using the unique identifier code (M1, E1, etc) by the researcher.  
Two participants were identified as potential anomalies but were eventually included.  One participant’s lower-case trigram response for trail 14 was not registered as correct (all other participants did the task with caps lock on).  As the correct trigram was given and this was a mistake in the task programming, this trial was recorded as a max level 15.  Another participant appeared to have mistimed their odd/even answer with a trigram answer prompt and gave a number answer where a letter should be, this was classified as a mistake and so the experiment finished prematurely. After deliberation, this data set was also kept as this was evidence of separate cognitive errors of reaction times and attention that could have affected other participants but didn’t. 
 	Data was grouped appropriately into four test conditions: congruent Lark, congruent Owl, incongruent Lark and incongruent Owl (refer to interactions in the design section).  Each condition had an even number of participants.  Table 1 shows descriptive statistics and average memory scores for each condition.  Table 2 displays the average age and memory score of both chronotype groups in general regardless of testing time  (A full breakdown of each condition by participant in appendix ___).
	Condition
	Gender Ratio (M:F:NB)
	Participant Count
	Mean Age
	Age
(SD)
	Mean Memory Score

	Memory Score (SD)

	
Congruent
Lark

	
2:9:0
	
11
	
32.55
	
11.55
	
11.64
	
4.76

	Congruent Owl

	3:7:1
	11
	31.55
	10.78
	9.73
	5.31

	Incongruent
Lark

	1:9:0
	10
	26.9
	4.65
	8.6
	3.95

	Incongruent
Owl

	1:9:0
	10
	34.1
	9.53
	8.8
	5.86


Table 1: Descriptive statistics of conditional groups.

Table 2: Descriptive statistics of Larks and Owls as whole groups.
	Chronotype
	Gender Ratio (M:F:NB)
	Participant Count
	Mean Age
	Age
(SD)
	Average Memory Score

	Memory Score (SD)

	
Larks

	
3:18:0
	
21
	
33.29
	
10.4
	
10.29
	
5.38

	Owls

	4:16:1
	21
	29.33
	8.58
	9.19
	4.63



In Table 1 we can observe that on average, congruent test groups perform better on a working memory task than incongruently tested counterparts.  Out of a maximum score of 15, congruently tested Larks (morning types) outperform every other condition (M=11.64), followed by congruently tested Owls (evening types) (M=9.73). Both incongruently tested groups performed about the same (M=8.6 and 8.8 respectively).  Table 2 infers that Larks generally outperform Owls on a WM task and have a slightly higher average age. Table 3, found below, displays the descriptive statistics of the memory task scores (M=9.54, SD=4.99) and the final scores of participant's MEQ responses (M=46.14, SD=12.1). 
Table 3: Descriptive statistics of Memory task scores and MEQ outcomes.
	
	N
	Minimum
	Maximum
	Mean
	SD


	Memory Task Scores

	42
	2
	15
	9.74
	4.99

	MEQ Outcome
	42
	23
	82
	46.14
	12.1



The original 19-item MEQ reported a good internal consistency with a Cronbach alpha coefficient of .82 (Horne & Östberg, 1976).   This current study slightly changed the wording of some questions and responses but remained at 19 items and found a Cronbach alpha coefficient of .89, deeming it reliable.  Levene’s test of Equality of Error Variances for memory test score based on mean showed .185, as this is larger than .05, the homogeneity of variance assumption has not been violated. (SPSS outputs in Appendix ___)
Table 4: Descriptive statistics of chronotype and time group on average memory task performance
	Chronotype
	Time Group
	Mean
	Std. Deviation
	N

	Lark 
	Morning Group
	11.64
	4.76
	11

	(Morningness)
	Evening Group
	8.8
	5.87
	10

	
	Total
	10.29
	5.38
	21

	Owl 
	Morning Group
	8.6
	3.95
	10

	(Eveningness)
	Evening Group
	9.73
	5.32
	11

	
	Total
	9.19
	4.63
	21

	Total
	Morning Group
	10.19
	4.56
	21

	
	Evening Group
	9.29
	5.46
	21

	
	Total
	9.74
	4.99
	42



A test of normality was run to explore if there were any outlier participants in any of the four conditions. No individual outliers were found, however, a boxplot graph of average memory scores by condition showed while the majority of congruent Larks achieved level 15, some participants scored considerably lower and brought down the overall average of that condition, with a similar pattern being observed in the congruent Owl condition. Likewise, the opposite circumstances occurred for the incongruent Larks condition, that being many participants performed poorly but a select few achieved the max level of 15 (an exploration of normality and boxplot graph can be found in appendix ___). 
A two-way between-groups analysis of variance (ANOVA) was conducted to explore the impact of lark/owl chronotypes and time of testing on working memory task outcomes. Participants were sorted into two groups based on MEQ responses classifying them as either Lark or Owl, they were also divided into either a morning or evening test group resulting in four conditions. The interaction effect between chronotypes and the test group was not statistically significant, F (1, 38) = 1.63, p =.21. Furthermore, the main effect of chronotype, F (1, 38) = .46, p = .5, and the main effect of testing time, F (1, 38) = .3, p = .59, were found also to be statistically non-significant (SPSS output in appendix ___). 
We can infer from Table 1 that a directional pattern has begun to emerge showing that the congruent group's average memory scores are greater than those of the incongruent groups. Graph 1, shown below (and in appendix ___), shows an interaction effect between participation times and chronotype regarding memory performance.  Although this interaction may strengthen in a study with more participants, the results of the present study are non-significant therefore no hypothesis can be supported.  
Graph 1: Line chart of interaction effect


Interaction Effect (Particapation Times Against Chronotype)

Larks (Morning Type)	
Morning Particapation	Evening Particaption	11.64	8.6	Owls (Evening Type)	
Morning Particapation	Evening Particaption	8.8000000000000007	9.73	Testing Time
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