Method
Participants 
Participants for this study were recruited via the University of Wales Trinity Saint David’s (UWTSD) online Experiment Management System (EMS).  The participant sample consisted of level Four and Five undergraduate students studying the discipline of Psychology at UWTSD (including counselling and criminology students).  Participants would use EMS to select timeslots provided by the researcher to come into the IQ campus psychology labs between the business hours of 9 a.m. and 5 p.m., Monday to Friday.  The only eligibility criteria for this study require participants to have  ‘normal or corrected to normal vision’ for the computer-based task and must be over the age of 18.
Potential participants on EMS would select a testing timeslot and unknowingly assign themselves to either the morning test group (tested between 9 a.m. and 12 a.m.) or the evening test group (tested between 1 p.m. and 4 p.m.). These times were selected as they reflect roughly the personal and self-assessed optimal cognitive working times of the day for undergraduate students of respective morning/evening chronotypes (Evans et al., 2017).   Participation would be in exchange for three-course credits as participation was expected to take no longer than 30 minutes.   This study recruited a total of _____ participants consisting of ___ males and ___ females.  This sample had an age range of __ to __ (M = _____, SD = _____).
Design 
This experimental lab-based study employed a 2x2 Between Subjects analysis of variance (ANOVA).  There are two independent variables each with two conditions. The first controlled independent variable found in this study was the two resultant groups from participants' sign-up times, these being the Morning Group A (9-12 am) and Evening Group B (1-4 pm). Although many people would consider the hours of 1 p.m. – 4 p.m. to be “the afternoon”, this study will refer to this time as the “evening” group to remain within the themes of ‘Morningness and eveningness’.  The second independent variable was the two groups of morning-preferred participants (Larks) and evening-preferred participants (Owls) which were determined by participant’s scores on the Morningness-Eveningness Questionnaire (MEQ) (Horne & Östberg, 1976).   The dependent variable for this study was the maximum trial achieved in a working memory task (Minimum = 1, maximum = 15).  A two-way ANOVA, 2 (testing time: morning, evening) x 2 (Chronotype: Owl, Lark), was calculated to test for significant interactions between the four groups relating to the quantitative dependent variable of scores on the working memory task (interactions seen below).  
Main Effect (Groups)		Main Effect (Chronotype)
Morning Group	-	Morning Person	=	Congruent
Morning Group	-	Evening Person 	=	Incongruent
Evening Group	-	Morning Person	=	Incongruent
Evening Group	-	Evening Person	=	Congruent

Materials
This study utilised the 19-item Horne and Östberg score-based Morningness-Eveningness Questionnaire (MEQ) (1976).  As previously stated, this questionnaire was among the first to assess Morningness and Eveningness in its users and assesses users' personal preferences for waking and sleeping times by asking participants questions such as  “What time would you get up if you were entirely free to plan your day?” and “At what time of the day do you think that you reach your “feeling best” peak?” Rather than the user's actual waking times around daily commitments and schedules so to assess internal chronotypes apart from external influences. Only negligible changes have been made to the wording of a few questions for the purposes of modernising the language to be better accessible for modern students (Appendix ___).   Items in the questionnaire, presented on the Qualtrics software, consist of both Likert-type questions, presenting four options relating to the question (e.g. Very tired, Fairly tired, Fairly refreshed, Very refreshed), and time-scale questions, presenting up to six varying periods of time in an am/pm format of which participants can decide which applies to them (e.g. 8am - 10am, 11am - 1pm, 3pm - 5pm, 7pm - 9pm).  Each response for every question is assigned a value of 1 through 4 or  5 with the lower values indicating eveningness and higher values indicating Morningness.  A global score is calculated by the sum of all response values, the original MEQ uses a 5-point scale: definitely morning type (70–86), moderately morning type (59–69), neither type (42–58), moderately evening type (31–41), and definitely evening type (16–30) (Horne & Östberg, 1976).   However, this study will only use two groups; morning preferred (Larks) and evening preferred (Owls). Participants will be grouped depending on which side of the mean total score of responses their global score lies. Seven items of this questionnaire are negatively scored so will have had to be reversed, the researcher manually did this by re-coding the values of these questions (which was done via Qualtrics) to match the scoring of the original MEQ before data analysis. This instrument's range of potential scores spans from the lowest score of 16 indicating extreme Eveningness and 86 indicating extreme Morningness (Extreme chronotypes will be excluded from data analysis as anomalies).  The MEQ has full-scale internal consistency of a sufficient .82 marking it as reliable and supporting the use of global scoring (INSERT CRONBACH’S ALPHA VALUE). 
This study also uses a modified version of the Brown-Peterson working memory task (Brown, 1958; Peterson & Peterson, 1959), an amalgamation of two similar early working memory tests.  This task was constructed using SuperLab by the researcher and involved the participants progressing through a set of trials requiring them to memorise a new three-letter trigram for each trial (e.g. OKL). Participants were instructed to memorise these trigrams, each of which was presented for five seconds, while also completing a distractor task identifying either an EVEN or ODD number from a set (each set lasting four seconds), correct or incorrect answers on the distractor task are irrelevant and will not be recorded, this is only to allow for a set number of seconds of non-rehearsal to pass before the participant is asked to recall the trigram (trial 1 is 8 seconds, trial 2 is 12 seconds, etc).  This distractor task is in place to prevent participants from using memory techniques other than working memory to increase recall ability.  There was a maximum of 15 trials that could be completed with each subsequent trial becoming more difficult than the last due to an increased number of sets (non-rehearsal time) and identifiable numbers becoming more complex and numerous. The experiment will conclude either after trial 15 or after one incorrect trigram recall, participants will be given a chance to redo the incorrect trial before termination and the maximum trial achieved would be shown on screen.  Participants were also given one practice trial after the instruction screens to ensure an understanding of the task before beginning. The original versions of this task required participants to count backwards in 3s from 999 in between each trigram, this study has chosen to use a different numerical distractor task that will ensure a uniform and measurable amount of seconds pass between the trigram stimulus and recall opportunity.  
Procedure
After receiving ethical approval, the piloting stage of this study could begin. Nine pilot participants were gathered for this study from among the researcher's peers to test the experiment before going live on EMS in case of errors in data collection.  Several recommendations and adjustments were made, primarily concerning the fact that most pilot participants completed the memory task without any mistakes, changes made to remedy this include 1) numbers in the distractor task were made more complex, numerous and difficult to prevent rehearsal. 2) initially five seconds were given to identify the odd/even numbers and feedback was given that this was too long and allowed for more rehearsal, this was changed to three seconds, but this was stated to be too fast-paced. The final experiment settled on four seconds. 3) Considerations were made about giving participants an ‘extra life’ and allowing for one mistake to be made, except all participants completed the study given this allowance so this aspect was removed so the experiment would cease after one mistake. 4) Initially there was an inclusion of two practice rounds however this was lowered to one as a single practice should be sufficient to understand the study requirements, and an opportunity for questions was provided if otherwise.   A full list of correct trigram answers can be found in Appendix ___.  After the ninth pilot, the study was deemed to be working correctly, and data collection began. 
Before the start of data collection and meeting the participant, the researcher would first input a unique experimental ID code depending on which test group they are in (M = Morning group, E = Evening group) that would later be used to match Qualtrics and SuperLab data (E1, M1 etc). The researcher then met the participants in the lab waiting area at the start of their selected timeslot. They were identified using their unique EMS identifier code before walking into the labs and sitting at a desk with a lab computer and university laptop pre-loaded with the memory task and Qualtrics questionnaire respectively.  Data acquisition for this study was divided into two phases. Firstly, the participant was directed to the university laptop where they would be asked to read the study information sheet (Appendix ___) and confirm all boxes on the consent form (Appendix ___), both of which are found digitally at the start of the questionnaire.  The digital consent and information forms made clear that the participant's data would remain confidential, and they had the right to withdraw their data at any point until the conclusion of the study, among other relevant information from the BPS codes of conduct and research guidelines (British Psychological Society [BPS], 2021).
After consent had been obtained and demographic data gathered (age, gender), the participant would complete the MEQ which would later be used to categorise each participant as either a morning or an evening type depending on which side of the mean questionnaire score their data lies.  A note at the end of the questionnaire would ask them to inform the researcher, who was sitting in an adjacent room, when this was complete to begin the next phase. 
Phase two of data collection would involve the researcher directing the participant's attention to the lab computer where the instructions for the memory task were already displayed (Appendix ___).  Participants were told to carefully read the instructions to make sense of the task, and the frustrating nature of the task was also stated but participants were encouraged to try their best. Participants were also informed that they would be given a practice round before the true experiment would begin.  Participants were informed that if they had any questions before or after the practice, they were to ask the researcher at that point as the study could not be paused henceforth. Participants were left alone in the soundproof lab room until the study's conclusion. 
Participants would inform the researcher when the task had terminated and a message on screen would thank participants and inform them what level they reached but were not told how many levels in total there were.  The researcher provided the participants with a printed debrief form (Appendix ___) which they could keep and verbally debriefed about the nature and aims of the study before being thanked once more and escorted from the lab.  All aspects of this study took approximately between 12 and 25 minutes to complete and all measures were presented in the following order: Information Sheet, Consent Form, Demographic Information, MEQ, Brown-Peterson task and Debrief information. 
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