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The Task
Objects appear
in a 7x7 grid

If it is new,
Click “new”

If it is a repeat,
Click where you 
think you saw 
it the first time.

And click on a timeline to say 
when you first saw that item.

Start Now Now

Repeat for 150 items ~300 trials
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Basic Massive Memory Result

Most Os can 
remember 

around 80% of 
items with few 

false alarms

Spatial and Temporal Massive Memory Result
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How many items (out of 
150) are localized 
within +/- 1 cell?

How many items (out of 
150) are localized 

within 10% of timeline?

Correctly Localized
In Space In Time

Os can recall the 
location of dozens of 

items in space and time

If Os remember space, do they 
remember time (and vice versa)?

100 150 200 250 300 350 400 450
0

10

20

30

40

50

Avg space error

Ti
m

e 
Er

ro
r

Good Os

Bad Os

Comparing across 
Os, there is a 
correlation of 

space and time but 
only if you include 

the bad Os.
Some Os are just 

bad at both.

Within Os: If you remember this item’s location, 
do you remember when it was last seen? And vice versa
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 O16  corr = 0.31  p=0.0017

chance sim: r = 0  p=0.5053
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 O13  corr = 0.04  p=0.6612

chance sim: r = 0.01  p=0.5622
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One Obs: No Correl
of Space and Time

R=0.04, p=0.66

Another Obs: 
Significant Correl

of Space and Time
R=0.31, p=0.002

Example scatterplots 
of time x space errors. 

Each dot is one trial. 2 of 21 Obs.

Time and space are not very tightly 
bound to each other

Conclusion: Sometimes you know you have seen something, but where and when get lost.
Still, your memory for where and when is quite massive (dozens of items, at least).

What and when do covary, but not very strongly. (jwolfe@bwh.harvard.edu)

Summary Data 
for all 21 Os

Does the correl of 
space and time 

arise by chance? 
Simulate chance 
by shuffling the 

order of the 
spatial errors. -0.4
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Space X time statistics

Real
Data

One    Avg
Simulation

Real
Data

One    Avg
Simulation

Most Os show 
a modest 

correlation

One space 
error 

shuffle

9 of 12 
correlations 

are significant

Simulation of 
chance: 

Avg r=0, p=0.5

Avg of 100 
shuffles


