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The use of Cochran’s Q test and UniODA to evaluate success rate is 

compared for a web usability testing application with four participants 

performance-assessed on six tasks. 

 

 

Imagine a sample of participants independently 

performs the same set of three or more tasks. 

Also imagine performance of each participant 

on each task is scored as being either a success 

or a failure. While the domain of phenomena for 

which this design may be useful is enormous, 

the application considered here is web usability 

research, where “success rate” is defined as the 

proportion of a sample that successfully com-

pletes a particular task.
1
 For each subject, and 

for each task, success is coded as a 1, and failure 

is coded as a 0. “For usability data, users might 

generate success data in multiple conditions or 

across multiple tasks. Cochran's Q can test 

whether the responding across the conditions are 

significantly different from each other
1
.” 

Q is a non-parametric extension of 

McNemar’s test for experimental designs with 

three or more matched sets of frequencies or 

counts: the null hypothesis is the tasks (matched 

sets) are equally effective; the non-directional 

alternative hypothesis is there is a difference in 

effectiveness among tasks.
2-5

 This paper uses Q 

and UniODA
6,7

 in a web usability application
1
 

with 4 subjects performing 6 tasks, with each 

task scored as a success or a failure
 
(Table 1). 

Table 1: Performance at Six Tasks 

(0=Failure; 1=Success) 

                          Participant Number 

                 Task      1     2     3     4 

                   1          0     0     1     1 

                   2          0     0     0     0 

                   3          1     0     1     1 

                   4          0     0     1     0 

                   5          0     0     0     0 

                   6          1     0     1     1 

For these data
1
, Q=13.33, df=5, p<0.05.  

Therefore the null-hypothesis is rejected and it 

is concluded that the proportion of success in at 

least two of the tasks are significantly different. 

Multiple comparisons must be conducted to 

disentangle the omnibus outcome, and specify 

the exact nature of the effect, but presently this 

was not done, perhaps due to the small sample 

and corresponding low statistical power. Indeed, 
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for an analysis based on chi-square—involving 

a total of nine non-zero entries in a design with 

five degrees of freedom—it is impossible to 

satisfy the minimum expectation for the chi-

square approximation, calling the validity of the 

reported Type I error rate into question.
8
 

Exploratory (non-directional) UniODA 

analysis was conducted next, modeling success 

or failure (class variable) as a function of six 

different tasks (a categorical attribute having six 

levels).
6
 The UniODA model was: if task=1, 3, 

or 6 then predict success; if task=2, 4, or 5 then 

predict failure. This model correctly classified 8 

of 9 (88.9%) successes, and 11 of 15 (73.3%) 

failures. This accuracy level was statistically 

marginal (for 10,000 Monte Carlo experiments 

exact p<0.0811; 99.9% certainty for p<0.10). 

However, when considered ecologically this 

level of accuracy was relatively strong
6
 on the 

basis of the Effect Strength for Sensitivity (ESS) 

statistic of 62.2 (ESS=0 is the level of accuracy 

expected for this application by chance; ESS= 

100 is perfect, errorless classification; and 

ESS>50 is the criterion for a relatively strong 

effect
6
). Additional UniODA analyses to 

discriminate between tasks 1, 3 and 6, and 3 

between 2, 4, and 5, were not conducted due to 

the marginal omnibus statistical test. 
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