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1) Have any data been collected for this study already?

No, no data have been collected for this study yet.

2) What's the main question being asked or hypothesis being tested in this study?

This experiment is a follow-up to a manuscript draft available at https://osf.io/qp5eh/.

The aim of this experiment is to disentangle the contributions of two cognitive processes (task inhibition and episodic retrieval) to the empirical finding of

N-2 repetition costs in task switching. To this end, N-2 repetition costs will be compared in three conditions: Episodic mismatches, partial episodic matches,

and full episodic matches.

Definition of episodic mismatches: Repetition of task, but not of response, stimulus category, and stimulus identity.

Definition of partial episodic matches: Repetition of task and of response and stimulus category, but not of stimulus identity.

Definition of full episodic matches: Repetition of task, response, stimulus category, and stimulus identity.

Predictions: 

If task inhibition was the only underlying mechanism for N-2 repetition costs, one would expect N-2 repetition costs of the same size across all three

conditions.

If episodic retrieval was the only underlying mechanism for N-2 repetition costs, one would expect N-2 repetition costs for episodic mismatches and partial

episodic matches, but not for full episodic matches.

If both task inhibition and episodic retrieval contribute to N-2 repetition costs, one would expect N-2 repetition costs across all three episodic conditions,

but these N-2 repetition costs should differ in size: They should be smaller for full episodic matches than for partial episodic matches and episodic

mismatches. 

Based on the analysis reported in the manuscript draft, it is also predicted that N-2 repetition costs are somewhat smaller for partial episodic matches than

for episodic mismatches.

3) Describe the key dependent variable(s) specifying how they will be measured.

Analysis of mean performance: Mean reaction times per condition and mean error rates per condition.

Diffusion modeling: Drift rate, boundary separation, and non-decision time per condition.

4) How many and which conditions will participants be assigned to?

Design: 

2 x 3 within-subjects design with the factors Task Sequence (N-2 Repetition, N-2 Switch) and Episodic Condition (Episodic Mismatch, Partial Episodic Match,

Full Episodic Match).

Data analysis:

Analysis I (traditional method): Episodic Condition will be defined according to the match between trial N-2 and N.

Analysis II (improved method): Episodic Condition in N-2 switches will be defined according to the match between trial N-3 (or N-4, N-5, …) and N (see

manuscript draft for further details).

5) Specify exactly which analyses you will conduct to examine the main question/hypothesis.

Repeated-measures ANOVAs with the factors Task Sequence and Episodic Condition will be conducted for each analysis and each of the dependent

variables.

6) Describe exactly how outliers will be defined and handled, and your precise rule(s) for excluding observations.

Data filtering for analysis of mean performance:

The first two trials from each experimental block, the two trials following an error, and outliers (RT deviating more than three SDs from a participants’

overall mean RT) will be excluded. For RT analysis, error trials will be excluded as well.

Data filtering for analysis of diffusion model parameters:

The first two trials from each experimental block, the two trials following an error, and outliers will be excluded. Outliers will be defined according to the

procedure recommended by Schmiedek et al. (2007; Journal of Experimental Psychology: General, doi:10.1037/0096-3445.136.3.414), excluding trials with

RTs faster than 200 ms and trials with RT larger than four standard deviations above each participant’s mean per experimental condition; this process is

repeated on the remaining trials until there are no further outliers.

7) How many observations will be collected or what will determine sample size? No need to justify decision, but be precise about exactly how the

number will be determined.
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Number of participants:

40 participants will be tested. The number results from orthogonal counterbalancing of 5 different stimulus sets and 8 possible response mappings.

8) Anything else you would like to pre-register? (e.g., secondary analyses, variables collected for exploratory purposes, unusual analyses planned?)

Stimulus sets:

For each participant, a stimulus set with N=8 stimuli will be used. 5 different stimulus sets with N=8 stimuli each will be counterbalanced across

participants.

Procedure: 

4 practice blocks of 16 trials each, followed by 16 blocks of 120 trials each. Experimental blocks consist of task switches only. Pseudo-randomized

sequences were created that adhere to the following constraints: There is an almost equal number of N-2 task repetitions and N-2 task switches per block

(range 58-60); Each task occurrs 40 times in each block; Each task-stimulus combination occurrs 5 times in each block (there are 8 different stimuli in total);

Each task-response combination occurrs 20 times in each block (there are 2 response alternatives in total); Response repetitions and response switches

from trial N-2 to trial N, and from trial N-1 to trial N, occurr about equally often for each task. 

Trial numbers per condition (N-2 task repetition, N-2 task switch):

Traditional analysis:

Episodic Mismatch (442, 498)

Partial Episodic Match (314, 364)

Full Episodic Match (190, 188)

Improved analysis:

Episodic Mismatch (442, 494)

Partial Episodic Match (314, 338)

Full Episodic Match (190, 110)
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