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The Cambridge Brain Sciences (Cbs) tests were developed in the laboratory of Dr. Adrian Owen, the Canada 
Excellence Research Chair in Cognitive Neuroscience and Imaging (owenlab.org), over the course of his 25-
year career. The full suite of tests assesses aspects of cognition including reasoning, memory, attention and 
verbal ability. Over 300 scientific studies have been run to date using the Cbs tests, yielding numerous peer-
reviewed publications in some of the world’s leading academic journals (e.g. Nature, Neuron, etc).

The tests have been validated in studies of patients, brain imaging studies of healthy volunteers, and in several 
large-scale public studies involving tens of thousands of participants. They have proven to be efficient and 
sensitive measures of baseline cognitive capacity. For example, in one study, the results of the 30-minute 
Cambridge Brain Sciences battery were comparable to those of a standard 2-3 hour (paper and pencil) 
neuropsychological battery (WAIS-R) (Levine et al., 2013). Performance on the Cbs battery is highly predictive of 
reasoning and problem solving abilities, as indexed by “classic” tests such as Raven’s Matrices (Raven, 1936) and 
the Cattell Culture Fair test (Cattell, 1949; Hampshire et al., 2012). Indeed, performance on the Cbs battery 
correlates with these two tests of “fluid intelligence” better than they correlate with each other (Hampshire et al., 
2012). Finally, in a recent study of mental capacity in the elderly, the Cbs test battery correlated with and 
extended a standard test of cognitive abilities (the Montreal Cognitive Assessment (“MoCA”); Brenkel et al., 2017).

Cbs maintains a global normative database of more than 75,000 participants (derived from a larger database of 8 
million+ completed tests) that has allowed for detailed comparisons between healthy individuals as well as 
specific populations, such as those impaired by diseases of the brain (such as Alzheimer’s and Parkinson’s). 
Importantly, the tests, which users report to be fun and engaging, are administered online and require no expert 
technical support to administer.

A. About Cambridge Brain Sciences

http://www.owenlab.org/
http://www.owenlab.org/
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B. Origin of the tests

The Cambridge Brain Sciences cognitive tests are based on classical paradigms from cognitive psychology and 
neuroscience literature. Two of the Cbs tests are used to assess cognitive capacity in a short period of time, without 
sacrificing validity or reliability.

Odd One Out Task 
Odd One Out is based on problems from widely used intelligence tests, such as the Cattell Culture Fair Intelligence 
Test (Cattell, 1949) and Raven’s Progressive Matrices (Raven, 1936). It taps into the cognitive ability known as 
deductive reasoning, in which rules are applied to information in order to arrive at a logical conclusion. Deductive 
reasoning tests generate a characteristic pattern of activity on the outer surface of the brain’s frontal lobes, at the 
intersection between the two hemispheres, and in the middle of the parietal lobes at the back and top of the brain. 
When these regions are damaged (e.g., in the case of a stroke), the extent of the damage is correlated with the 
degree to which performance is impaired (Woolgar et al., 2010). Diseases such as Alzheimer’s impair performance as 
well—as deductive reasoning problems get more complex, requiring paying attention to more than one feature at a 
time, the difference between people with Alzheimer’s and healthy controls becomes more pronounced (Waltz et al., 
2004). The Cambridge Brain Sciences variation of this task automatically generates randomized problems and 
increases in difficulty with each correct answer. These features ensure that, unlike similar tests, answers to specific 
problems cannot be learned or researched, and the test can distinguish between a wide range of cognitive abilities. 

Double Trouble is a variant on the Stroop test (Stroop, 1935). The Stroop Effect refers to the increased difficulty in 
naming the print colour of a word when the word itself refers to a different colour. The effect is thought to be the result 
of interference from automatic word recognition; people access the meaning of words without consciously trying to. 
High-functioning individuals can muster cognitive resources to overcome this interference and this capacity depends 
very much on the integrity of the frontal lobes of the brain, which are known to be crucial for several high-level 
cognitive functions. Reductions in mental capacity have been shown to impair performance on Stroop tests—deficits 
such as Alzheimer’s disease, schizophrenia, and direct damage to the frontal lobe of the brain result in poor 
performance on this test (Spieler et al., 1996; Barch et al., 2004; Stuss et al., 2001). The validity of the test, and the 
volume of research using it successfully, have led to its wide use as a diagnostic instrument (MacLeod, 1991). The 
Cambridge Brain Sciences version of the Stroop task has an additional twist that allows us to more definitively 
ascertain why a participant is performing poorly. The client must not only process the top word, but choose between 
two possibilities to submit an answer. With interference occurring at each step, the test is very cognitively demanding, 
and provides specific information regarding how many errors are made and what type of errors are made. 

Double Trouble Task 
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C. Test reliability

Reliability refers to a test’s consistency and applicability across different people, different attempts, and 
different conditions.

• Reliability of the Cambridge Brain Sciences tests has been demonstrated through decades of scientific 
and practical use.  

• Cambridge Brain Sciences’ computerized tests are automatically presented, and scored identically for 
each client, ensuring that reliability is maximized and measurement error due to different administrators, 
conditions, or subjective judgements is reduced.  

• In one study of almost 45,000 volunteers (Hampshire et al., 2012), the tests were shown to reliably 
measure cognition across testing sessions, with scores changing by less than 5% when volunteers took 
the tests a second time.  

• The small practice effect described above is reduced or eliminated after the second time taking a test 
(Collie et al., 2002). Accordingly, the practice sessions included with the Cambridge Brain Sciences tests 
further improve reliability by ensuring that all clients have already taken their first test and are familiar with 
the rules before beginning.
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D. Test validity

Validity refers to a test’s ability to measure what it claims to measure.

• Validity has been established through over 25 years of research, showing that test performance 
corresponds to the functioning of the underlying brain regions the tests aim to measure. 

• Studies of both healthy volunteers and impaired populations (e.g. Parkinson’s disease, Alzheimer’s 
disease, schizophrenia, concussion; see Owen et al., 1995) have confirmed that the tests are highly 
sensitive to even minor changes in cognition. 

• Early versions of each test have been adapted to modern computerized testing, allowing researchers 
to further validate the tests by using neuroimaging to identify the underlying regions of the brain 
recruited by them (Hampshire et al., 2012).  

• While the assessments have become faster and easier to administer over time, they have always 
maintained their core neuroscientific validity. 
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E. The tests as an indicative tool

The Cambridge Brain Sciences tests have been compared to the Montreal Cognitive Assessment (MoCA), a paper-
and-pencil cognitive screening test commonly used to assess mental capacity (Brenkel et al., 2017). The benefits of 
the Cambridge Brain Sciences tests are noted below.

• Digital Advantage - Computerized testing has several strengths compared to traditional tests like the MoCA. For 
example, the Cbs tests can be taken without a trained administrator, reducing costs and increasing scheduling 
flexibility. The difficulty of the Cbs tests adjusts in response to the client’s performance, increasing the accuracy and 
reducing the necessary assessment time. As opposed to traditional pen and paper assessments like the MoCA, the 
Cambridge Brain Sciences tests generate randomized problem sets for every assessment taken, reducing the effect 
of training or preparation. 

• Improved classification - Studies have suggested that the cut off score for normal cognition on the MoCA is too 
strict, leaving many clients in an uncertain “borderline zone” where capacity is undetermined. When the two 
Cambridge Brain Sciences tests were administered to a group of individuals who received borderline scores on the 
MoCA, 81% of these individuals were able to be clearly classified as impaired or unimpaired.  

• Highly engaging - The Cbs tests are well accepted by elderly populations, with test completion rates exceeding 98%.

“These tests may be used for the assessment of complex capacities such 
as testamentary capacity, capacity to make a gift, capacity to manage 

property, and to execute powers of attorney.” (Brenkel et al., 2017) 
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