
APA style examples for the Ordinal Analysis - Crossed Orderings procedure 

 

The first two examples below are for an imaginary between-subjects study with two groups (a 

control group and an experimental group) and reaction time as the dependent variable. The 

manipulation was expected to reduce (lower) reaction time to judgments of presented stimuli. 

The control individuals were therefore expected to have the higher (longer) reaction times than 

the individuals in the experimental condition. 
 

 

The reaction times in the experimental condition were predicted to be lower than those in the 

control condition. General support for this expectation can be seen in the distributions of reaction 

times in Figure 1. Experimental individuals typically responded faster to the stimuli, resulting in 

generally lower reaction times, than control individuals. A more specific test of the prediction 

was conducted by comparing the reaction time of every person in the experimental group (n = 7) 

to the reaction time of every person in the control group (n = 8). For forty-nine of these fifty-six 

comparisons, the experimental reaction time was observed to be lower than the control reaction 

time, resulting in a Percent Correct Classifications index of 87.50% and offering strong support 

for the theoretical prediction. A randomization test moreover indicated the results were not 

plausibly due to physical chance (c-value = .007, 1000 trials). 

 

 

Figure 1. Reaction time bubble plot for experimental (Mdn = 8.00, M = 8.86, s = 2.36) and 

control (Mdn = 15.00, M = 16.00, s = 5.74) groups. Frequencies are printed inside the bubbles. 
 



Alternative example: 

 
As expected, a majority of the reaction times for participants in the experimental condition (n = 

7) were lower in value than reaction times for participants in the control condition (n = 8). 

Examining all possible pairs of individuals selected from the two groups revealed that forty-nine 

of these fifty-six comparisons matched expectation, yielding a Percent Correct Classifications 

index of 87.50%. This strong evidence in favor of the theoretical prediction was supported by a 

low randomization test c-value (.007, 1000 trials) that indicated the results were not plausibly 

due to physical chance. The multigram in Figure 1 shows the reaction time distributions for the 

experimental and control groups. 

 

Figure 1. Reaction times for experimental (Mdn = 8.00, M = 8.86, s = 2.36) and control (Mdn = 

15.00, M = 16.00, s = 5.74) groups. Frequencies are reported in the bars. 
 

 

 



The example below is for an imaginary between-subjects study with three groups (a control 

group and two experimental groups) and reaction time as the dependent variable. The 

manipulations were expected to reduce (lower) reaction time to judgments of presented stimuli. 

The second experimental condition represented a stronger manipulation. The control individuals 

were therefore expected to have the highest (longest) reaction times, followed by the individuals 

in the first experimental condition, and then by the individuals in the second experimental 

condition. 
 

 

Reaction times for participants in the control, first experimental (Exp1), and second experimental 

(Exp2) conditions were expected to match the following ordinal pattern: Control > Exp1 > Exp2. 

All possible combinations of reaction times were then generated from participants in the groups 

and the triads of reaction times compared to this expected ordinal pattern. A total of 392 triads 

were examined, of which 232 matched the predicted pattern, yielding a Percent Correct 

Classifications index equal to 59.18%. This result did not offer convincing empirical support for 

the predicted ordinal pattern, despite the low chance-value from a randomization test (c-value < 

.001, 1000 trials). The bubble plot in Figure 1 corroborates the weak evidence for the ordinal 

pattern across all three groups. Examination of reaction times between pairs of groups, however, 

revealed much higher PCC indices: Control > Exp2, PCC = 89.29%, c-value = .001; Control > 

Exp1, PCC = 75.00%, c-value = .037; Exp1 > Exp2, PCC = 81.63%, c-value = .025. The 

difference between the Control and Exp2 groups is particularly evident in Figure 1, and the high 

PCC index and low chance value support the plausibility of the theory discussed above. Finally, 

for descriptive purposes aggregate statistics for the three groups’ reaction times are reported in 

Table 1. 

 

 

 

 
Table 1 

 

Descriptive statistics for group reaction times 

 
Group Min Max M Mdn SD 

Control 8 17 11.88 10.50 3.37 

Exp 1 7 15 9.14 9.00 2.53 

Exp 2 4 10 6.14 6.00 2.03 



Figure 1. Reaction time bubble plot for experimental and control conditions. Frequencies are 

printed inside the bubbles. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
[interpretation suggestions on next page] 



 

Interpretation pointers for all examples above: When interpreting the results above in the 

Discussion section of your paper, be sure to focus on the bubble or histogram plots and the PCC 

indices. Do the patterns of observations generally match expectation? Are there any oddities 

(e.g., unexpected distributional shapes, unusual cases, or surprising values) to be discussed with 

regard to the data? Are the PCC indices high enough to support a causal interpretation of the 

pattern in the data? Did you expect the PCCs to be higher or perhaps even lower? If you expected 

higher PCCs, how can you explain the lower values, and what would you suggest for increasing 

the PCCs (thus improving the pattern in the data) in future studies? Remember, the goal is to 

argue for the plausibility of your theory or specific hypothesis. The chance values can be 

discussed to support your arguments, but low chance values only serve to help rule out physical 

chance as a plausible explanation of the pattern in the data. Focus must be placed on the data 

pattern itself and on the PCC indices. Imagine, for instance, a low PCC of 51.00% for the 

example two-group study above. An extremely low chance value of, for example, .001 would 

offer little support for the plausibility of your theory or specific hypothesis if you cannot 

convince the skeptical reader that 51.00% is meaningful. Nearly half of the examined pairs of 

observations were not consistent with expectation. How can such a result lend plausibility to your 

theory or hypothesis? This is the question you must answer regardless of the c-value. Finally, 

descriptive statistics can also be used to support the plausibility of the causal explanation of the 

observed pattern within the data. Their use will normally be secondary or superfluous, however, 

because you are not drawing inferences to population parameters (means, medians, variances, 

etc.). 


