
The Problem
Researchers often remain blissfully 
unaware just how much impact their 
choice of hardware and software can 
have on their studies. With conditional 
differences in the 10’s of milliseconds 
reported in the literature. Tests of 
paradigms running in situ can reveal 
alarming variations in what the 
experimenter believed was happening 
and what actually did happen! These 
range from visual stimuli that cannot 
be displayed on time due to differing 
display technologies through to 
response time errors caused by using 
standard keyboards and mice. 

Research shows that using standard 
peripherals for response timing can be a 

mistake. 

Plant, Hammond and Turner (2004) for 
example showed response time errors of 
up to 80ms for some mice and keyboards. 
Without empirically checking how your 
devices perform you have little idea how 
they work in the real world.

What if I use sound as well? Most 
computers are sold fitted with basic 
sound cards or with onboard sound 
processing features built into the 
motherboard. These are fine for general 
computer use like word processing or 

internet browsing, but if you want to use your computer to record or 
make music a built-in sound card might not be up to the task.

You might hear glitches and pops in the sound when using music 
software, or your recordings might sound muffled. You might also hear 
a delay called latency - a gap between playing a note and hearing it 
come out of your speakers or headphones. This start-up latency can 
mean that sounds are not played or synchronised when you expect 
them to be.

Did you know? Sound travels 1130 feet per second at normal 
temperature, humidity and air pressure. If the speed of sound was 
1000 feet per second, it would take 1 ms for sound to travel 1 foot.  
The same applies to pneumatic headphone tubes in scanner rooms!

We think you’ll agree there are more sources of error than the average 
researcher is willing to acknowledge. Such cumulative errors can 
mean that statistically significant outcomes may not be so robust or 
as easily defended as first thought.

Do I Really Need To Worry About Millisecond Timing Any More?
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Could your research be fatally flawed?
Researchers in the behavioural sciences regularly 
make use of computer-based paradigms. Most as-
sume the computer presents stimulus materials 
and records responses accurately. Research has 
shown this expectation is misplaced. Presentation, 
synchronisation and response timing errors can be 
caused by many factors (including human error). 
Whether you make use of a commercial experi-
ment generator or write custom software, you are 
likely to succumb to such errors.

Worried about your timing accuracy?
The ToolKit helps researchers like you address 
timing errors within their own paradigms on their 
own hardware. It monitors presentations and gen-
erates responses with sub-millisecond accuracy. 
External sensors detect stimulus presentations 
and a generation interface responds. This ap-
proach means that any equipment can be checked 
in situ with the paradigm running normally.

Improve results with self-validation
Easy-to-use software allows stimuli to be moni-
tored and responded to when specified conditions 
are met. A virtual multi-channel scope and data 
grid make it simple to analyse timing and correct 
errors. The ToolKit allows you to state confidence 
limits for your timing.

Don’t gamble with your reputation!
All major research councils now require grant hold-
ers to share data along with other outputs. What’s 
more publicly available data has been found to in-
crease citations by 69%. Be sure of your results; 
be sure of your data.

Visit our booth to find out more...

No additional effort — 
just hook-up a sensor 
to the screen you’re 
presenting a stimulus 
on to check timing.

If you measure pres-
entation and response 
time in units of a mil-
lisecond — you need 
to use the ToolKit.

Can be used anywhere 
a computer is used 
for presentation or 
response timing. Ide-
al for fMRI, EEG etc.

The ToolKit is used 
in cutting-edge labs 
worldwide. The easy 
way to improve your 
research credibility.

Inconsistent timing 
can lead to spurious 
conditional effects, 
poor replicability and 
bad science.

Technical specs Entry Pro
Opto-detector 2 4

TTL input 1 2

TTL output 1 2

Active switch closure (SSR) 2 4

Audio input 1 2

Audio output 1 2

Keypad connection No Yes

LCD screen Yes Yes

25 way expansion port Yes Yes

9 way expansion port No Yes

USB device monitoring Option Option

Robotic button actuator Option Option

API & SDK available No Option
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Some Background
Psychologists are, and have always been, concerned about milli-
second timing accuracy if one traces back to the development of 
the tachistoscope by Wundt (c.1875). In many areas contemporary 
researchers regularly make use of commercial and custom written 
software to administer paradigms. Increasingly they use complex 
multimodal stimuli interacting with hardware which would have 
been unimaginable a few years ago. It is common to see studies 
where conditional differences are in the order of tens of millisec-
onds. Some less.

We discuss whether some modern equipment is actually worse than 
that of 136 years ago? Has experimental rigour worsened in the 
last decade even? Can anything be done from a practical stand-
point?

The Solution
In common with other scientific disciplines we would like to see 
researchers quoting they have actively checked their equipment 
and foresee self-validation as a way forward for today‘s complex 
computer-centric studies.
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