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information on time spent per task were self-monitored and returned by the participant using 
a structured report form. Lastly, participants repeated the AMR data analysis and reporting 
process with the same task document but using the new AMR data analysis and reporting 
application (round 2). Task results and information on time spent per task were again self-
monitored and returned by the participant using the same structured report form as in the first 
round. This last step was evaluated using a second online questionnaire. The study execution 
process is illustrated in Figure 1. 

6.2.6. Evaluation and study data analysis 
The utility of the new AMR data analysis and reporting application was evaluated according 
to ISO 9241-11:2018 [15]. This international standard comprises several specific metrics to 
quantify the usability of a tool with regard to reaching its defined goals (Figure 3). In this study 
the goal was a comprehensive AMR data report and comprised several tasks as outlined in the 
task document. The equipment was the focus of this study (traditional AMR data analysis and 
reporting approach vs. newly developed AMR data analysis and reporting approach). 

 
Figure 3. Usability framework based on ISO 9241-11. 

The three ISO standard usability measures (in grey) were defined as follows in this study: 
Effectiveness was determined by degree of task completion coded using three categories: 1) 
completed; 2) not completed (task not possible to complete); 3) not completed (task 
completion would take too long, e.g., > 20 minutes). In addition, effectiveness was assessed 
by the variance in the task results stratified by study round. Deviation from the correct results 
was measured in absolute percent from the correct result. To account for potential differences 
in the results due to rounding, all numeric results were transformed to integers. Efficiency was 
determined by timing each individual task. Time on task started when the user started 
performing the task, all data was loaded, and the chosen analysis software was up and running. 
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