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Background - Chronotypes

• What is a Chronotype? – Ronnenberg

• Larks and Owls

• MEQ (Horne & Östberg, 1976)

• Evolutionary Roots – The Sentinel Hypothesis 

• Suprachiasmatic Nuclei (SCN) and Circadian 
Rhythms 

• Chronotype & Academic Performance 

• The Synchronicity Effect

• Working Memory

(Arrona‐Palacios & Díaz‐Morales, 2018; Breus, 2016; Hahn et al., 2012; Hasher et al., 
2014; Kossowski et al., 2021; May, 1999; Nunn et al., 2016; Roenneberg, 2013; 
Samson et al., 2017; Schmitt et al., 2009)



Background – Working Memory (WM)

• Working Memory Key Studies
• (Abdul Jafar et al., 2023) – Synchronicity effects for WM 

can be observed even in infants
• (Montaruli et al., 2019) - Morningness has the advantage 

in theoretical and practical exams 
• (Schmidt et al., 2015) - synchronicity effects are most 

observable during high WM Cognitive Load

• Literature Review Takeaway



Aims and Research 
Questions

•  RESEARCH QUESTION

“Will a participant tested at a time congruent to their 
chronotype perform better on a working memory task when 
compared to someone tested at an incongruent time?”

• HYPOTHESIS

“On a working memory task involving moderate to high 
cognitive load, participants tested at a time congruent to 
their chronotypes will perform better than those tested 
incongruently, demonstrating the synchronicity effect”



Methodology – Participants

• 42 participants – UWTSD 
Psychology students

• 7 Males, 34 Females, 1 Non-
Binary

• Age Range: 18 – 56

• (M = 31.3, SD = 9.63) 

• ‘Must have normal or 
corrected to normal vision’

• Ethical Considerations

(BPS, 2021; Evans et al., 2017)



Design

• Lab-based 2x2 between-subjects quantitative experimental design

• Independent Variables

• IV1 - Chronotype (Lark vs Owl)

• IV2 - Time of testing (Morning vs Afternoon group)

•  Dependent Variable

• Working Memory Performance

• Two-way between-subjects ANOVA 

Main Effect (Groups) Main Effect (Chronotype) 

 Interaction

Morning Group  + Morning Person =  Congruent

Morning Group  + Evening Person =  Incongruent

Evening Group  + Morning Person =  Incongruent

Evening Group  + Evening Person  =  Congruent



Methodology - Materials 

Chronotype Measure
• Morningness-Eveningness Questionnaire (MEQ) - (Horne & Östberg, 1976)

• “What time would you get up if you were entirely free to plan your day?”

• “At what time of the day do you think that you reach your ‘feeling best’ peak?”

• 19 items | Qualtrics  

• Chronotypes categorised by global mean
• Low score = Evening Type (OWL)

• High Score = Morning Type (LARK)



Methodology - Materials 

Working Memory Task
• Modified Brown-Peterson Task

• Brown (1958) and Peterson & Peterson (1959)

• Three Letter Trigrams

• Odd or Even Distractor Task

• Simulates an increasing Cognitive Load
• Furthest trial achieved without a mistake = WM 

score



Methodology -  Procedure

Morning Group – M1, M2, M3 …

Evening Group E1, E2, E3 …



Results

Mean WM score   - 9.5 / 15 
Mean MEQ response  - 46.14

ANOVA

Main interaction effect - F (1, 38) = 1.63, p =.21 (non-

significant)

Main effect Chronotype - F (1, 38) = .46, p = .5 (non-significant)

Main effect testing time - F (1, 38) = .3, p = .59 (non-significant)

Congruent Larks - 11.64

Congruent Owls - 9.73

Incongruent Larks - 8.6

Incongruent Owls - 8.8

Lark’s overall    - 10.29
Owl’s overall    - 9.19 
Both Incongruent Groups - 8.7
Both congruent Groups - 10.68

11.64

8.68.8
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General Discussion

• The Outcome

• Findings do not reflect the majority of existing 
research

• Task had a high Cognitive Load

• Limitations and Influencing Factors
• Small Sample size

• Men possess greater visual episodic memory

• Implications
• Incongruency affects younger students more

• Need for flexible start times

(Beşoluk et al., 2011; Evansová et al,. 2022; Manly et al., 2002; Pauls et 

al., 2013;  Schmidt et al., 2015; West et al., 2002)



Evaluation and Conclusion

• Is WM performance affected by congruent 
testing time with one’s chronotype?

• Small sample size, age and psychological 
background

• Directional trends

• Implications of 9-5 work and academic 
schedules

• How important are our internal clocks?

(Pauls et al., 2013; Ronnenberg et al., 2004) 



Any Questions?

Thank You
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