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	Project title
	Within-person Changes in Cognitive Performance

	Project summary
This section will reflect Q1.2 (project overview) in the ethics application.
This umbrella ethics application covers a series of studies that examine how cognitive (and metacognitive) performance fluctuates over time and what factors predict these fluctuations
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This section can cross-reference to Q1.4 (location) in the ethics application.

Resources
Using metacognitive self-evaluation to improve knowledge transfer (DE230101223)
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Rationale
Cognitive performance and the ability to accurately monitor one's own performance (metacognition) are critical for successful daily functioning. Traditional laboratory studies capture these abilities at a single, isolated time point, often failing to account for the dynamic, real-world factors that influence them. Recent literature(e.g.1) highlights that internal states (e.g., fatigue, stress, mood) and external contexts (e.g., time of day, social setting) profoundly impact cognitive processing, leading to significant intra-individual variability. This project aims to address a major gap in the literature by moving beyond static assessments. Using Ecological Momentary Assessment (EMA) and Experience Sampling Methodology (ESM), we will capture cognitive performance and metacognition in the moment as people go about their daily lives. This approach provides higher ecological validity and allows for the precise measurement of predictors of change.
Research aims and questions
The overarching program aims to answer:

1. How do cognitive performance and metacognitive accuracy naturally fluctuate within individuals across a typical day or week?
2. What internal states and external factors are the strongest immediate predictors of these fluctuations?
3. What individual differences variables predict stability or variability in cognitive and metacognitive performance
PROJECT DESIGN
Research plan: How are you going to do it? 
This section can cross-reference to the method specific questions in the ethics application.
Research Project Setting: All research activities will be conducted online on in the university laboratory located in A18 (Brennan MacCallum building). Participants will complete baseline and end-of-study surveys (e.g., via Qualtrics) and receive prompts for the EMA/ESM tasks on their own personal mobile devices (via a dedicated EMA app or mobile-optimised web link).

Methodological Approach: This is an umbrella application covering multiple EMA/ESM studies. The core methodology involves:
Baseline Survey: Collection of stable demographic data and trait-level measures (e.g., general personality, trait metacognition).
EMA/ESM Phase: Participants receive short, scheduled, or random prompts (e.g., 5-8 times per day for 7-14 consecutive days). Each prompt requires them to:
Report on their current internal states (e.g., "How stressed are you right now?", "What is your current mood?").
Complete a short cognitive task (e.g., a simple working memory task or attention task, lasting less than 2 minutes).
Provide a metacognitive judgment (e.g., "How confident are you that your previous response was correct?").
End-of-Study Survey: Collection of final descriptive measures and qualitative feedback.

Constraints
The number of prompts will range from 5 to 84 across a study.
There will be a maximum of 8 prompts per day
The number of days the ESM studies will run for will range from 3 to 14 days

The rationale for the method is that EMA/ESM is the gold standard for measuring real-time fluctuations and proximal predictors, providing unparalleled insight into dynamic psychological processes.

As an umbrella application, studies may vary in terms of a) the specific measures used, b) the specific time requirements, and c) the number of EMA prompts and duration of data collection.
To deal with this variability, an appendix of measures is provided, and all measures will be sourced from this pre-approved appendix. The participant facing documents have used letters (e.g. xx) where specific time/prompt numbers will be inserted based on the requirements of a specific study. Reimbursement is at a standard rate of 1 credit point per hour of testing for SONA participants and 6 British pounds per hour for Prolific participants. Finally, some studies may require that the baseline component be administered in-lab, we will flexibly update the reference to online/in laboratory in the PIS.
The ESM prompts will utilise validated items from the questionnaires included in the appendix, with minor adjustments to the wording to reflect the immediate assessment timeframe (e.g., "today" instead of "this month"). Additionally, metacognitive judgments (such as confidence ratings and judgments of learning) will be integrated into the cognitive tasks to assess participants' subjective monitoring of their performance.

Participants: Who are you going to involve and how? 
This section can cross-reference to Q2.1.1 (recruitment) in the ethics application.
Description and Number: The project aims to recruit a total of approximately 1000-5000 participants across all umbrella studies over the total project period. Participants will be healthy adults aged 18 and over, recruited from a non-clinical population. Specific study sample sizes will be determined based on power analysis using the relevant analyses and effect sizes
Inclusion criteria: Must be aged 18 years or older; fluent in English; own a mobile device capable of running the EMA application/accessing the web link; and have access to the internet.
Informed consent: How will you obtain consent?
This section can cross-reference to Q2.2.1 (consent) in the ethics application.
Participants are recruited via platforms like SONA and Prolific (see Q2.1.1 and Q2.1.2). Written, informed digital consent is obtained at the very start of the baseline survey, after the participant has had full opportunity to read the Information Sheet. Consent is confirmed by requiring participants to complete the attached consent form
Participant activities: What are they going to do? 
Individual studies covered by this umbrella application will consist of different cognitive and survey measures (see attached appendix). The participant commitment will thus vary according to the specific combination of measures used (for example, a study might look at how a specific variable such as emotional intelligence predicts fluctuations in a particular cognitive variable like working memory over the period of 1 week). The participant commitment is outlined in advance to participants in the (attached) Participant Information Sheet  and participants are compensated at a predetermined rate - a standard rate of 1 credit point per hour of testing for SONA participants and 6 British pounds per hour for Prolific participants

Project Duration: The overarching project is anticipated to run for 3 years, encompassing the design, execution, analysis, and reporting of all individual studies under this umbrella protocol. I

Impact of and Response to Participant Withdrawal: If a participant decides to withdraw, we will stop collecting information from them. Any information that we have already collected will be kept in our study records and may be included in the study results. 

Data collection and use: What are you collecting and how are you using it?
This section can cross-reference to the data and privacy questions in the ethics application.
 All potential measures are outlined in full in the appendix. 

The primary analytical method will be Multilevel Modelling (MLM) (also known as Hierarchical Linear Modelling or HLM), which is essential for analysing the nested structure of the data (Level 1: Momentary reports nested within Level 2: Individual participants).
RISKS & BENEFITS
Identified risks
This section can cross-reference to Q2.3.1 (risks) in the ethics application.
The research program is low-risk, with the primary burden being psychological stress/fatigue and inconvenience resulting from the necessary repeated interruptions for EMA/ESM tasks (e.g., 5-8 times a day for two weeks). We manage these by ensuring each prompt only requires a few minutes of responding, compensating participants fairly, and clearly informing them they can withdraw at any time without penalty. The risk of confidentiality loss is managed through strict pseudonymisation protocols: identifying data is stored separately from research data on a secure, password-protected server, mitigating the risk of linking sensitive self-report information (like stress or mood) to a participant's identity
Anticipated benefits
This section can cross-reference to Q2.4.1 (benefits) in the ethics application.
The project will generate significant scientific benefits by providing highly ecologically valid, dynamic data that advances psychological theory, moving beyond static laboratory assessments to create a novel model of how cognitive performance and metacognition fluctuate in daily life. The ultimate wider community benefit lies in the potential for these findings to inform the development of targeted, just-in-time interventions (e.g., delivered via mobile apps SEMA3 and MetaForge) that can help people manage their daily states (stress, fatigue) to optimise their cognitive performance in real-world settings, with relevance to mental health, education, and occupational productivity.
OUTCOMES AND FUTURE PLANS
[bookmark: _Toc236472636][bookmark: _Toc236473756]Feedback to participants 
This section can cross-reference to the method specific questions in the ethics application.
Participants can indicate whether they would like to receive feedback about the study by emailing the responsible researcher. The feedback is in the form of a ~1 page lay summary of the overall research findings. 
Dissemination of outcomes 
Plans for Dissemination and Publication: Findings will be disseminated via peer-reviewed academic journals, academic conferences, and university research seminars. Anonymised data will be stored on online databases such as the Open Science Framework 
Other future uses 
In line with current practices, the data will be made publicly available on publication of the findings for re-use by other researchers
PROJECT MANAGEMENT 
Approvals	
N/A
Amendments
All amendments to the project including to the project team, recruitment or consent processes, procedures, instruments, future plans, project management or approved documents will need to be submitted to the ethics committee. Changes cannot be implemented before ethics approval is received (unless urgent changes are required to protect the welfare of participants e.g., cessation of a task due to participant distress).
Reporting
Progress reports will be submitted to the ethics committee at least annually and a final report on completion of the project.
Any significant adverse events (AEs) or unforeseen incidents will be managed according to institutional policy and the National Statement.
Ethics Committee Reporting: A formal, written report detailing the nature of the event, its severity, contributing factors, and the remedial actions taken will be submitted to the Ethics Review Body (HREC) within the required timeframe.
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This section can cross-reference to the data and privacy questions in the ethics application.
Research data will be kept in compliance with the University Data Management Policy and Procedures.
All research projects need a Research Data Management Plan (RDMP). If you have already entered an RDMP in DashR, then please enter the short project code here:
If you have not yet set up an RDMP in DashR, then please do so as soon as possible.
Data is continuously collected and generated via either a dedicated mobile application (SEMA3/MetaForge) or a survey/experiment platform, which automatically assigns a unique, random pseudonymised participant ID.

During the active research phase, all data is stored on a secure, password-protected server. Access is strictly controlled via unique login credentials. Critically, any data linking study IDs to IDs on SONA is stored in a separately on SONA and only accessible by the research team. 

Fully anonymised research data will be stored on a university long-term archival solution (RDS) and also prepared for deposition in an open access repository, such as the Open Science Framework (OSF). This open sharing promotes scientific transparency and allows for secondary use of the data by other researchers, provided it is consistent with the initial informed consent provided by the participants. Data deposited on OSF will not contain any information that could facilitate re-identification.
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