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What makes TVA a good method for testing patients, 
and what remains problems anyway?

• Accuracy based.

• Separates visual processing/encoding from response problems.

• I.e. scores not contaminated by e.g., motor response deficits or
naming slowness.

• A ‘pure’ measure of parameters in visual attention/perception.

• But: 

• Motor problems (e.g., tremor), or visual problems may still 
affect e.g., subjects’ ability to hold fixation (or head position).

• Memory problems may still affect ability to remember 
instructions.

• Naming problems also affect accuracy.

• If you don’t hit on the right esposure durations, you are none 
the wiser…

• Others?
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Remember

TVA-testing is not

It seems so robust and the mathematics gives it this radiant 
‘objectivity’, but it is a TEST which depends on HOW you use it with 
WHOM. And although the fits and dataplots are impressive, what you 
get out of it is a question of INTERPRETATION.
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The difficult task of designing a new TVA-report 
experiment (or modifying an existing one):

1) Stimuli: What do you want to present? Is that possible?

• Letters. Yes.

• Numbers. Yes.

• Colors. Maybe. (As selection category OK.)

• Objects/drawings. Well, that’s tricky.

• Faces. Tricky too.

• Unfamiliar shapes? Very tricky!

TVA likes simple stimuli whose names are overlearned.

2) What type of paradigm:

• CombiTVA

• Whole report

• Partial report

• Single item report?

• Change detection?

Depends on what you want to know, who your subjects are, how 
much time you’ve got…
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A note on motivation

• For estimation of  t0 and C , the shortest exposure durations are the 
most important.

• Many (patient)studies avoid using many brief durations, as patients 
get tired (and annoyed) of not seeing anything.

• It is difficult to understand (for all subjects) that we are as interested 
in the errors and the ‘I don’t knows’ as in the correct answers.

• If you have time (and taking this time may be fruitful!), having some 
extra trials with long/unmasked exposure to compensate for the 
many brief exposures, may

- not give anything directly in terms of data 
quality/parameter estimation

- help the subjects’/patients’ feeling of coping/performance 
significantly, and thereby highten general motivation

and thus

- highten data quality after all.
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The Goal: The challenge:

A smooth curve that captures:

• Where performance 
departs from zero

• Where performance 
reaches ceiling

• And some points in-
between.

Finding the exposure durations that 
will provide you with these data 
points.

0

1

2

3

4

5

0 0.1 0.2 0.3 0.4 0.5

It
e

m
s
 c

o
rr

e
c
tl

y
 
re

p
o

rt
e

d

Exposure duration (seconds)

K

C

t0



(c) R Starrfelt 2011

Center for Visual Cognition

How to face the challenge?

Pilot tests.

• Pilot tests

• Pilot tests

• Pilot tests

• Pilot tests

• Pilot tests

• Pilot tests

• Pilot tests

And then a final pilot, to make sure you got it right…

But sometimes you cannot pilot test the patients, and 
must make a qualified guess at the appropriate 
exposure durations…
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Example from a study of pure alexic patients

Pure alexia:

• Acquired reading disorder following posterior left 
hemisphere damage, in previously literate adults.

• (Seemingly) Selective disturbance in reading. Other 
language functions – including writing – intact.

• Other visual deficits (e.g., in picture recognition) shown in 
some patients. In many patients this is not tested.

• Single letter processing/recognition deficit present in 
(almost) all published cases where reported.

• Main hypotheses suggesting:

1. Pure word/letter deficit.

2. Deficit in simultaneous processing.

3. General visuo-perceptual deficit. 
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A little aside:
Pilots aren’t all, you also need to know your patients…

• We like letters☺

• But what if they cannot be used?

• E.g., Duncan et al, 2003; Characterising processing deficits 
in ventral and dorsal simultanagnosia.

• Used whole report with letter stimuli.

• BUT: The main symptom in ventral simultanagnosia (= 
pure alexia) is problems with letter recognition…

• We chose to test our pure alexic patients with both letters 
and digits, to see if TVA-parameters differed between 
stimulus types.

• Old stimuli and mask.
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Example from a study of pure alexic patients

• Trying to find the best exposure durations (EDs) for single 
item report (a single letter or digit presented at fixation).

• We wanted this simple task to be able to estimate t0 and C 
in the central visual field as reliably as possible. 

• To do this, we needed to hit on EDs around t0, and to cover 
performance up to ceiling performance (or close) to keep 
motivation + + .

• We could not do pilots on patients, but had a vague idea 
based on an earlier study.

• So – we had two rounds of ‘within testing pilots’, and also 
corrected EDs during a break.

Starrfelt, Habekost & Leff (2009).
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Steps to choose exposure durations (when trying to 
spend as little time as possible but getting good data).

This is time consuming for the experimenter, and needs much preparation, but 
the patient gets away with a shorter test.

We had pre-programmed two tests with LONG or SHORTer exposures. (6 
different EDs in both).

1. Pilot/practice: Only one long (for central, single stimuli) exposure: 60 ms. 10 
trials.

- Performance below chance => LONG (40;60;140;200)
- Performance above chance => SHORT (10;25;40;60)

2. LONG or SHORT test (96 trials; 24 per ED).

3. Break. 
Experimenter analyzes data, adds or changes EDs  to capture t0 and ceiling.

- Adds shorter EDs if performance on the shortest is > 0
- Adds EDs in between if the rise in performance is not captured (e.g., raises 

from 5% to 50% correct between EDs).
- Adds higher EDs (very rarely) if performance is far from ceiling (eg. Max 

performance is 60% correct).

4. New test with new EDs (192 trials).

5. All trials used in analysis (288 trials per subject).

Starrfelt, Habekost & Leff (2009).
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Steps to choose exposure durations (when trying to 
spend as little time as possible but getting good data).

• In the end, we had between 6 and 9 different EDs (range 
10-200 ms.) for the different subjects, and thus a different 
number of trials per ED.

• LUCKILY this is not a (big) problem as long as the data 
gives good TVA-estimates (i.e. are sampled from the right 
EDs, which we tried to ensure).

• And what did we find?

Starrfelt, Habekost & Leff (2009).
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Results: Single item report 
central presentation

TJ JT BA JH NN Control mean (SD)

Single letter C 31 ** 27 ** 25 ** 22 ** 22** 117 (23)

Single letter t0 25 ** 31 ** 17 10 13 13.0 (3.1)

Single digit C 44 ** 47 ** 29 ** 79 * 42** 119 (16)

Single digit t0 25 ** 26 ** 20 * 15 18* 11.9 (2.8)

*= p < .05; ** =  p < .01 (Crawford & Howell’s (1998) test). 

All patients differ from controls for t0 and C.

Comparison letter C vs digit C for subject JH: Crawford & Garthwaite’s (2007) test for dissociation negative.

Starrfelt, Habekost & Leff (2009).
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Results: Single item report 
central presentation

Starrfelt, Habekost & Leff (2009).
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And just to complete the picture

• We also tested patients and controls in a whole report 
paradigm with unilateral presentation (the patients are blind 
on one side).

• Used the same exposures for all subjects (30; 80: 140; 
200; 140 unmasked; 200 unmasked).

• This gave bad estimates of t0 for the normal subjects, but 
for our purposes K was the important parameter (t0 and C 
having been measured centrally).
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Results: Whole report

Left side presentation:
TJ JT BA JH NN Control mean(SD) 

K- letters 2.6 ** 2.5 ** 2.0 ** 2.2 ** 2.8** 4.5 (0.30)

K-digits 3.0 ** 2.7 ** 2.1 ** 1.9 ** 2.7** 4.6 (0.30)

Cper letters 24 11 23 11 22 38 (15)

Cper digits 36 17 13 15 32 54 (25)

Right side presentation:

TJ Control mean (SD) (N=4)

K-letters 2.8 ** 4.9 (0.1)

K-digits 2.9 ** 4.8 (0.1)

Cper letters 33 60 (24)

Cper digits 45 146 (118)

** = p < .01 (Crawford & Howell’s (1998) test).
Starrfelt, Habekost & Leff (2009).
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Results: Whole report

Starrfelt, Habekost & Leff (2009).
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Results summary:

All patients show:
• Reduced processing speed (C) for singly presented letters and digits 

(central presentation).

• Reduced visual apprehension span (K) for letters and digits 
presented simultaneously (peripheral presentation).

Relating this to the theories of pure alexia:

NOT: Alphabetical deficit

(I.e. Impaired processing (C/K) of letters but not other stimuli.)

NOT: Deficit in simultaneous perception

(I.e. Reduced K for all stimulus types. Normal processing of single 
items.)

BUT: Visuo-perceptual deficit

(I.e. Impaired processing (C/K) of all stimulus types.)

Starrfelt, Habekost & Leff (2009).



(c) R Starrfelt 2011

Center for Visual Cognition

But whole report (or CombiTVA) can be tricky too.

• Some patients have visual field defects, and thus can only 
be tested in one side of the visual field. CombiTVA is 
bilateral.

• Some patients are bad at discriminating colors…

• Measures processing in the parafoveal (5 degrees) visual 
field. Processing at the fovea may be different.

• And then the generals: Some patients cannot name the 
stimuli, some cannot understand the instructions, some 
cannot follow the instructions etc. etc. 
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From personal experience: The time we tried to develop 
CombiTVA for use with PD patients…

• PD patients are known to have deficits in ‘visual attention’. Mostly 
based on RT tasks like Posner’s paradigm (‘disengagement deficit’).

• But: They have severe motor problems, and some have executive 
problems too. Can we trust data from their button pressing 
behavior?

• Accuracy based methods seems much more suitable!

• Although: Can they keep their heads still and maintain fixation?

• …Headrest!

• How do we intitate trials (they should not be asked for motor 
actions)?

• They say ‘Go’ (or whatever they choose as a keyword).

• How do they respond? (Recording their own reponses on keyboard 
would be a big problem.)

• They verbally report the items they’ve seen.
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OK – let’s pilot

• Patients cannot maintain concentration for very long, so we 
need to target exposure durations so we can use as few 
trials as possible (but get good data):

• To find the right exposures, we tested a few normal subjects 
aged 65 +.

• Based on this we chose whole report exposures at 30; 80; 
140; 200 masked and 80; 200 unmasked.

• Partial report/2items at 140 msec.
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But then…
Pilots aren’t all, you also need to know your patients.

• For instance, aren’t the instruction screens quite 
complicated (even for normal +65’s)?

• And the feedback screens? (%correct, number of errors)

• Simplify them!

• Then…

• We realised that PD patients very commonly have problems 
with color vision.

• Could we use the partial report paradigm? Would the results 
reflect real selectivity or just color deficits?

• Would it be better to use other colors?

• Patient pilots is the only way to find out….
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TAKE HOME MESSAGE:

• TVA is great for normal, young subjects.

• For everyone else, you need to: 

• PLAN

• PILOT

• PLAN

• PILOT

• …and know and respect what your patients can and cannot 
do…

• Be satisfied if you can measure SOME parameters 
REASONABLY well.

• Compare to controls tested with the same paradigm!


