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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? 
1. Can we replicate Zhao, Al-Aidroos, and Turk-Browne’s (2013) Experiment 1 finding that 

task-irrelevant and non-salient temporal regularities automatically capture spatial attention, resulting 
in better performance on a visual search task presented at that location? 

2. Does this potential automatic capture of attention primarily occur while the regularities are being 
learned, or does it persist even after learning has occurred? We will double the number of trials in the 
exposure phase to compare potential changes in the attentional capture effect between the first and 
second half of trials (Block 1 vs Block 2). The exposure phase will follow the procedure as set out in 
Zhao et al., with the surprise 2-AFC familiarity test presented at the end. This procedure will allow us 
to use Block 1 as a direct replication of Zhao et al, while extending the exposure and learning in Block 
2 to investigate whether the attentional capture effect is reduced or reversed after further 
exposure/learning of the regularities. 

 
3) Dependent variable. Describe the key dependent variable(s) specifying how they will be 
measured. 
For the exposure phase, the key dependent variable will be the response time (RT) to report the 
orientation of the visual search target. As in Zhao et al., we will also measure accuracy on this task, but 
as they reported ceiling effects we will be using this measure to exclude error trials, and like them will 
focus our analysis on the more sensitive RT measure. 
 
For the surprise 2-AFC test, as in Zhao et al., the key dependent variable will be the accuracy (% correct) 
to report the previously seen triplet as more familiar than the novel foils. 
 
The debriefing questions from Zhao et al. will be presented sequentially on the screen at the end of the 
experiment. While Zhao et al. only asked those participants who reported noticing the structure to indicate 
the location of the structured stream, we will have all subjects report/guess the location. The key 
dependent variable will be the binary accuracy of this response. 
 
4) How many and which conditions will participants be assigned to? 
This is a within-subjects design - there is only one condition to which all participants will be assigned. The 
crucial within-participant (between-trials) factor is whether a search target appears in an unstructured 
versus a structured location (defined exactly as in Zhao et al.). 
 
5) Specify exactly which analyses you will conduct to examine the main question/hypothesis. 
We will first run the same analyses reported in Zhao et al. on the data from Block 1: 1) a paired-samples 
t-test to compare the RTs for when the visual search target is presented in the structured location vs the 
unstructured location 2) a one sample t-test to see if accuracy is above chance levels on the 2-AFC test. 



 
We will then perform a paired samples t-test on the difference in RT (RT for unstructured - RT for 
structured location) between the two blocks, to determine whether the potential RT facilitation in Block 1 is 
reduced during Block 2 (in essence testing the interaction between block and condition). We will 
additionally perform this same test on relative RT differences (% change from Block 1 to Block 2), to 
ensure that potential differences do not simply reflect a training-driven proportional reduction in RTs. 
 
Finally, we will look at whether there is a correlation between the accuracy on the 2-AFC test and the 
difference in RTs between the structured and unstructured locations in block 1, as well as the difference 
of the difference between structured/unstructured between the two blocks (i.e. do participants who show 
greater learning of the regularities as measured by the 2-AFC test also show a larger change in the 
attentional capture effect between blocks?). We will additionally use the accuracy of the reported 
structured location in the debrief as a between-subjects factor in an rmANOVA to test whether there are 
differences in the RT facilitation effect between subjects who accurately reported the location of the 
structured stream and those who did not. 
 
We will report Bayes factors for all planned analyses. 
 
6) Describe exactly how outliers will be defined and handled, and your precise rule(s) for 
excluding observations. 
In keeping with Zhao et. al’s analysis strategy, we will only include correct responses in the RT analysis, 
and exclude RTs greater than 3 standard deviations from the mean in each condition. We will additionally 
exclude subjects whose overall accuracy on the visual search task falls 2 standard deviations below the 
mean. 
 
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. 
Based on Zhao et. al’s reported effect size, we calculated that we will need to collect data from 64 
participants to ensure >95% power to find an effect of their reported (medium) magnitude. However, as 
we also intend to look at the correlation between the difference in accuracy on the 2-AFC test and the 
differences in RT (as explained above), we will increase the number of subjects to 84, to ensure a 
sufficient sample size for a Pearson correlation with an alpha of .05, 80% power, a medium effect size (p 
= .3) and two tails. 
 
8) Anything else you would like to pre-register? (e.g., data exclusions, variables collected for 
exploratory purposes, unusual analyses planned?). 
-- 
 


