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The U.S. Nuclear Regulatory Commission (NRC) defines integrated system validations 
(ISV) as an evaluation of an integrated system design using performance-based tests to 
determine whether it meets performance criteria and supports safe operations.

Various human performance measures are used for ISV evaluation. In the NUREG-6393, 
the NRC suggests nine dimensions of Construct Validity, Diagnosticity, Impartiality, 
Intrusiveness, Objectivity, Reliability, Resolution, Sensitivity, and Simplicity to evaluate 
human performance measures. 

However, there is a lack of a clear definition of these nine dimensions. Without a clear 
definition of these dimensions, it is not possible to use human performance measures 
for ISV evaluation. 

Therefore, the objective of this study is to propose a definition of these dimensions and 
to classify human performance measures widely used in nuclear industry based on the 
proposed definition. 

Plant performance, Personnel task, Situation awareness, Workload, Teamwork, 
Anthropometric/Physiological factors are keys for human performance assessment. 

Among these factors, workload, situation awareness, and teamwork were selected as 
examples of human classification of human performance measures. Based on table 2, this 
study classified the NASA-task load index (NASA-TLX), situation awareness global 
assessment technique (SAGAT), and behaviorally anchored rating scales (BARS). 

Table 3 shows the classification results. 

Although human performance measures are keys for ISV evaluation, there is a lack of a 
clear definition of nine dimensions suggested by the NRC. 

This study defined the nine dimensions through literature reviews and classified human 
performance measures based on the proposed definitions and features.  

The suggested definitions and features could be used to identify human performance 
measures, and to evaluate the ISV of the system.  

Future studies will suggest a framework to develop human performance selection tool. 

Dimension

Human performance measures

Workload
Situation 
awareness

Teamwork

NASA-TLX SAGAT BARS

Diagnosticity Yes No Yes

Sensitivity Yes No Yes

Construct Validity Yes Yes Yes

Intrusiveness No No No

Reliability Yes Yes Yes
Objectivity No No No
Simplicity Yes No No

Dimension Definition

Diagnosticity
Measurement or metric should provide Information that can be use

d to identify the cause of acceptable (or unacceptable) human perfo
rmance.

Sensitivity
Measurement or metric should detect the changes in human perf

ormance.

Construct Validity
Measurement or metric should represent what it claims in terms

of human performance.

Intrusiveness
Data collection should not intervene participants in terms of physi

cal and psychological aspects.

Reliability
Human performance should be similar when it repeatedly measu

red in an identical condition.

Objectivity
Human performance should be measured by objective informatio

n instead of subjective information.

Simplicity
Straightforward and simple measurement or metric should be

used to make sure its applicability.

Resolution
Measurement or metric should reflect human performance at an a

ppropriate level of resolution to ensure sufficient details to permit a
meaningful analysis.

Impartiality
Measurement or metric should be equally capable of reflecting g

ood as well as bad performance.

In addition, this study suggested specific features that can be used to evaluate human 
performance measures. As shown in Table 2, the user answers with yes/no to each 
dimension, and they are collected and used.

It is worth noting that, as mentioned at the end of the previous section, the decisions of 
two dimensions (Resolution and Impartiality) are not explicitly included in Table 3. 
Instead, it can be implicitly decided by considering the decisions of relevant dimensions. 

For example, in case of NASA-TLX, it is reasonable to expect that Resolution would be 
‘Yes’ because three of the four dimensions related to it are assessed as ‘Yes.’

Acknowledgment

This work was supported by a grant from the Korea Foundation of Nuclear Safety 
(KOFONS), funded by the Nuclear Safety and Security Commission of the Republic of 
Korea (No. 2105029-0121-CG100).

2.1 Definition of nine dimensions

To define nine dimensions suggested by the NRC, this study reviewed various literature 
reviews from safety-critical industries such as nuclear, aviation, and railway. 

This study analyzed previous studies using human performance measures, measurement 
characteristics, Workload, Situation awareness, Teamwork, Construct Validity, Diagnosticity, 
Impartiality, Intrusiveness, Objectivity, Reliability, Resolution, Sensitivity, and Simplicity as 
keywords. 

Based on the literature review, about one hundred seventy studies were selected and used 
to define nine dimensions. Table 1 shows the proposed definition of nine dimensions.

From Table 2, it should be noted that the features of Resolution and Impartiality seem to 
be largely overlapped with those of other dimensions. 

For example, it is possible to say that a certain human performance measure has a 
sufficient Resolution if it can evaluate the performance of human operators without any 
intervenes, which is not only representative but also very sensitive in terms of providing 
diagnostic information. 

Similarly, it is expected that the satisfaction of Impartiality can be determined by 
considering the features of Reliability, Objectivity, and Simplicity.

Simplicity

9. Is it possible to measure human performance without additional
training and training, assuming that the public is an appraiser?
10. Is human performance measurement results intuitive and eas

y to understand without expertise or skills, assuming that the publ
ic is an appraiser?

Resolution
Properly covered by combining the features belonging to Diagnost

icity, Sensitivity, Construct Validity, and Intrusiveness.

Impartiality
Properly covered by combining the features belonging to Reliabil

ity, Objectivity, and Simplicity.

Dimension Features

Diagnosticity

1. Should information related to human performance assessment
be directly observable or indirectly collectible, and can be provide
d in value form?
2. Is it possible to provide reference information to distinguish (1)

good/bad, (2) high/low, or (3) sufficient/insufficient values for the
observed values?

Sensitivity
3. Is the range(scale) of measurement/metric for human perform

ance measurement a clear way?

Construct Validity
4. Is the technical basis for human performance to be evaluated

clear?

Intrusiveness
5. Is it a method to measure or evaluate human performance wit

hout physical or psychological interference?

Reliability
6. Is it a method to repeatedly measure human performance with

similar values?

Objectivity

7. Is it a method of measuring human performance with direct ob
servable physical quantity?
8. When measuring human performance through expert opini

on or observation, are standards or guidelines provided to mini
mize subjectivity?


