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ABSTRACT 
 
Evaluation of non-technical competencies is typically done on a more subjective level, relying heavily on instructors 
to make acute observations during a training scenario. A behavior detection prototype was created by the authors to 
enable more consistent evaluation of non-technical competencies, addressing the challenge of standardizing training 
and evaluation in this area. This paper describes how the prototype analyzes training data to detect instances where a 
student demonstrates behaviors that provide evidence of defined competencies. The prototype was built to focus on 
discrete events that can occur in a training simulation and assess a student’s response to each of the events that 
transpire. By doing this, the system can detect and assess both planned and unplanned events during a training exercise. 
A further benefit of the event-based design is that context can be considered when evaluating student responses as 
evidence of competency, or lack thereof, providing the ability to evaluate soft skills in a more objective way. This 
allows the system to collect evidence of competencies such as decision making, situation awareness, and workload 
management, creating objective data that can be used for instructional purposes. 
 
To evaluate the accuracy and functionality of the data generated by the prototype, the authors integrated their system 
with a desktop trainer simulating a Control Display Unit (CDU) during a non-normal flight scenario. A study was run 
where instructor participants were shown recordings of student participants to assess their competency performance 
in the scenario, independently of the prototype. The instructors then analyzed their own data side by side with the 
prototype output to evaluate and quantify their level of agreement. The results demonstrate the prototype effectively 
identifies evidence of competency, aligning with traditional instructor assessments, thus improving the data collected 
during training to enhance the training experience. 
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INTRODUCTION  
 
When looking at the core competencies required across military and commercial aviation personnel, there are common 
themes that come up like situation awareness and decision making. These are a sample of the competencies that are 
essential to effective performance in these fields (IATA, 2023; EASA, 2016; Renier, 2022.; United States Air Force, 
2022). Competencies like situation awareness and decision making are also more subjective in nature when being 
evaluated. For example, while one person may consider an interaction as showing good leadership, another observer 
may consider the interaction rude. What might be clear communication in the mind of one observer may be lacking 
timing in the mind of another.  It is important that the expectations of these competencies are clearly defined so that 
they are consistently evaluated and instructed (Goldberg et al., 2021). In addition to this, the observation and 
evaluation of student performance, especially during complex real-world exercises, is left to a live instructor. With 
the instructor shortage that the industry is currently experiencing, it is now critical to explore ways of maximizing the 
number of students a single instructor can teach (Koenig, 2023; Clark, 2020). In this paper we will describe the 
Behavior Detection System we developed to address these issues by automatically detecting evidence of student task 
and competency performance during scenario-based training. In addition, the paper will detail how we tested the 
accuracy of the data. 
 
 
BEHAVIOR DETECTION SYSTEM  
 
The Behavior Detection System was built to detect discrete events that can occur during a training exercise and analyze 
student responses to those events. Focusing on individual events instead of the scenario as a whole eliminates the need 
to define each pathway a student might take through the scenario and allows us to evaluate students on both planned 
and unplanned events that inevitably occur during complex, real-world exercises. Breaking the evaluation down to the 
event level also allows us to follow the Event-Based Approach to Training (EBAT) (Fowlkes et al. 1998). Doing this 
enables the system to look at a student’s actions in the context of the event that they are presented with to provide an 
objective analysis as to whether or not the student performed optimally in response to that event. For example, if a 
pilot notices a malfunction in the jet they are flying, should this be communicated immediately to the flight lead? 
Well, that depends. Is the pilot at a critical point in the mission? How dire is the malfunction that has occurred? By 
defining these parameters, it is possible to clearly state the ideal response to the situation. 
 
The Behavior Detection System incorporates EBAT by defining events with the parameters that describe how and 
when a learner should respond to that event. Once defined, the learner’s expected response can then be associated with 
one or more observable behaviors that demonstrate desired competencies by their response. The Behavior Detection 
System then uses these event definitions to track student performance against some of the more subjective 
competencies like communication. The discrete way these events are defined allows them to be re-used across 
scenarios. 
 
System Design 
 
This flexibility and scalability are two of the many reasons that the Behavior Detection System was developed using 
the EBAT approach. The system uses authored events to evaluate actions within the context of scenario data that is 
gathered or sent out by a training environment (see Figure 1.). The training environment can be a computer-based 
simulation, physical simulation, or a live environment as long as the data can be accessed. The scenario data includes 
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scenario specific data like weather conditions, time of day, and anything else that could impact how a learner might 
react to events that occur during a session. The Behavior Detection System is indifferent to where the data comes from 
as it is detached from and runs independently of any current simulation environment.  
 
This allows the system to evaluate a learner solely based on their actions during each of the events that comprise a 
scenario. The Behavior Detection System is unaware of which events are going to occur in a scenario prior to their 
occurrence. It is instead able to detect these events based on established parameters that could happen during a 
scenario, allowing for the evaluations to be done without any preconceived notions about the content of a session. 
Once an event is detected, the student’s actions are then evaluated against scenario context where appropriate. These 
evaluations are then formatted into statements following the Advanced Distributed Learning (ADL) Initiative’s 
eXperience Application Interface (xAPI) and stored in a Learning Record Store (LRS) (see Figure 1). xAPI is a JSON 
based specification that is primarily used for eLearning and an LRS “defines the communication method for sending, 
receiving and requesting data” (Rustici Software, n.d.; Sottilare et al., 2017). The evaluations that are created and 
stored include how each of the interactions are related to one or more observable behaviors that demonstrate specific 
competencies. This allows the student’s demonstrated competency performance to be retrieved from the LRS for 
instructional purposes such as after-action reviews and feedback during a lesson. It also enables the data to be 
incorporated into implementations of the ADL Initiative’s Total Learning Architecture (TLA), providing the ability 
to analyze the competency data from the Behavior Detection System along with data from other learning activities to 
evaluate student proficiency (ADL, n.d.).  

 
 

Figure 1. Behavior Detection System Data Flow 
 
 
ACCURACY STUDY 
 
The competency performance data generated by the Behavior Detection System is intended to be used for both 
instructional purposes and for tracking student proficiency in the TLA. Due to this we ran an exploratory study to 
determine whether the data generated by this system could be trusted to be accurate.  
 
Study Hypothesis 
 
The study focused on evaluating the Behavior Detection System’s ability to detect events that occur, and actions 
performed by a student pilot in a simulated flight scenario. Then log when a student’s actions demonstrate observable 
behaviors of a competency. There are two hypotheses. The first hypothesis states the Behavior Detection System can 
accurately detect events within the simulation and the actions performed by a student pilot. The second hypothesis 
posits the Behavior Detection System would detect observable behaviors following a general consensus of instructor 
pilot subject matter experts (SMEs) when evaluating the same scenario. These hypotheses will be tested through 
comparative analysis to assess the system’s performance and alignment with expert evaluations. 
 
Research Questions 
 
During development of the study, several research questions were proposed to further explore the capability, accuracy, 
and functionality of the Behavior Detection System. The primary research questions guiding the study were: How 
accurate is the system’s ability to identify the observable behaviors authored for the events that might occur during 
the training scenario? And how accurate is the system logic used to identify the observable behaviors compared with 
a live instructor? 
 
In addition to the primary questions above, other questions of interest regarding consistency were identified. How 
close are the measurements of the same item to each other across simulations when the Behavior Detection system is 
identifying behaviors demonstrated by student activity? And how do the categorical judgements compare between the 
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instructors when comparing their training observations before and after being shown the results from the behavior 
detection system.  
 
These research questions were designed to comprehensively explore the accuracy, consistency, and the systems effect 
on instructor judgement of the Behavior Detection System. By addressing these questions, the study aimed to provide 
a thorough understanding of the system performance and effectiveness in identifying observable behaviors during 
student activity within a training simulation. 
 
Research Study Scope 
 
The study had defined the following in-scope elements to focus the approach on the accuracy and functionality of the 
Behavior Detection System. Specifically, the study aimed to compare the automatic observations of completed or 
incomplete observable behaviors generated by the Behavior Detection System to the observations of live pilot 
instructor subject matter experts (SMEs). 
 
However, there are certain elements removed from the scope of the study. These unassessed elements are: The study 
did not address the training environment itself, including factors such as the design of the simulation or the 
effectiveness of the training program. The study also did not address student performance of instructor performance 
in terms of their abilities or skills. Additionally, the study does not delve into grading and evaluation tools, nor does 
it explore the instructor feedback provided to students. These out-of-scope elements have been intentionally excluded 
to maintain a focused approach on the comparison between the automatic observations generated by the Behavior 
Detection System and the instructor SME evaluations. 
 
Research Study Schedule 
 
The data collection took place between August and September of 2023. The representative student participants, who 
were Boeing employed former airline pilots, completed the study within a single time block of approximately 2 hours. 
The instructor study participants, who were Boeing employed flight instructors, completed the study within 
approximately 4 hours. The instructor participants were given the option to complete the study in a single 4-hour time 
block or divide their participation into two separate time blocks approximately 2 hours each. 
 
The study was conducted virtually to accommodate the recruitment of instructor pilot participants. Multiple Boeing 
campus locations were selected to run the study including St. Louis, MO., USA; Miami, FL., USA; London, ENG; 
and Singapore, SG. By conducting the study within the specified time frame and utilizing virtual platforms, the 
research team was able to collect data from both student and instructor participants across different global locations 
ensuring a comprehensive evaluation from participants with varied experience, backgrounds, and views. 
 
Study Participants 
 
Two cohorts of participants were recruited for the study, consisting of representative flight student and flight instructor 
participants. A total of n=2 representative flight students, who were former airline pilots employed in other roles 
within Boeing, and n=8 Boeing employed flight instructors, were recruited to participate within the study. 
 
Student representative participants were selected based upon their prior training and flight experience. The cohort 
attributes of the student group were employment status with The Boeing Company, having previously been employed 
as a pilot, previous experience with the desktop simulation trainer (DST), and their flight experience including aircraft 
model, recency, role, and flight hours. 
 
Instructor participants were selected based upon their prior instructing experience. The cohort attributes of the 
instructor group were employment status with The Boeing Company, having previous experience with the desktop 
simulation trainer (DST), and their instructing experience including, aircraft model and recency. 
 
All study participants were assigned unique participant IDs to ensure anonymity and confidentiality throughout the 
study, while facilitating data management and analysis. This approach allowed the research team to track and analyze 
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the data collected from each participant, enabling a detailed examination of the system’s performance and the 
participant’s responses. 
 
Study Equipment 
 
The study utilized a range of equipment to facilitate data collection and analysis. In terms of hardware, each participant 
was provided with a computer (desktop or laptop) to run the training simulation locally. A computer monitor, to 
provide quality visibility of the simulation. A keyboard, mouse or trackpad were necessary to interact with the point 
and click functionality of the trainer. Lastly a headset or microphone to communicate effectively with the study 
moderator during the virtual study sessions. 
 
In terms of software, the study employed several tools to support the research objective. A desktop simulation trainer 
(DST) was used as the test bed for student interaction, instructor observation, and integration with the Behavior 
Detection System. Screen recording software was utilized to record student use of the simulation and record instructor 
observation and comment. Video playback software was utilized in displaying student interaction to the instructors 
for observation. An LRS was utilized to contain the Behavior Detection System output. The Behavior Detection 
System was used for automatically detecting and identifying observable behaviors during the simulated flight scenario 
demonstrated by the student participants. 
 
Training Environment 
 
A desktop simulation trainer (DST) was used as the training environment for this study. The simulation provided a 
graphical user interface (GUI) of an integrated navigation display that included flight management performance 
functionality. The simulation also provided checklists for the completion of applicable tasks throughout the straining 
scenario. The simulation was designed to offer experiential training outside of classic training environments. The 
training scenario presented to the students in our study simulated a fuel leak. The students were expected to interact 
with the DST GUI through mouse clicks to manipulate the interface and complete the process of recognizing and 
solving a fuel leak scenario. The high-level steps needed to complete the fuel leak scenario included (1) recognizing 
the changing fuel flow and level imbalance, (2) close the crossfeed valve between the left and right side of the fuel 
system, (3) shut down the corresponding engine, (4) complete performance calculations based on the fuel leak and 
weather conditions, and (5) complete the necessary diversion to the nearest suitable airport. Upon the completion of 
the scenario, the environment would export the necessary training data. 
 
Methods and Procedures 
 
Competency-based training and assessment (CBTA) was used to define the competency and observable behavior (OB) 
structure that was used to assess the students’ interactions with the DST. CBTA is a type of Evidence Based training 
(EBT) that has been growing more in popularity across industries including aviation. It is different than current EBT 
solutions and frameworks because it focuses on more than just the technical skills of an individual (CAE, 2020). 
Instead, it focuses on both technical skills and non-technical skills like decision-making and situational awareness. 
The inclusion of the non-technical skills was done to help train and assess the overall performance of an individual to 
improve safety when performing job operations (IATA, n.d.). When CBTA frameworks are created, a list of core 
competencies is defined. Each competency in the list is then broken down into several OBs that an individual should 
show when performing tasks like picking an alternate airport or communicating that a malfunction has occurred 
(IATA, 2023; EASA, 2016; Renier, 2022.; United States Air Force, 2022).  This structure is what we used for assessing 
students in this study. 
 
The main objective of this study was to evaluate the accuracy of the Behavior Detection System's logic by comparing 
its recorded observations with those recorded by instructor participants. To achieve this, a two-fold data collection 
approach was employed. Firstly, video data was collected to capture students' interactions with the DST. This video 
data served as a crucial resource for instructors to impartially identify evidence of the competencies and observable 
behaviors (OBs) exhibited by the students. Concurrently, a second data stream was established using Behavior 
Detection System to automatically detect and document the OBs and competencies demonstrated by the students 
during their software interactions. Subsequently, the outputs from the Behavior Detection System were 
comprehensively compared with observations made by instructors during post-observation discussions, thereby 
addressing the main objective of evaluating the system's accuracy in comparison to live instructors. 
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Student Procedure 
 
The student procedure began with participants reviewing and, if willing, signing the Informed Consent form. They 
were then assigned a unique Participant ID for data collection purposes, ensuring their anonymity. Participants 
completed a demographics survey and received an overview of the study session from the researcher. They were 
provided with briefing materials and received a verbal briefing from the study moderator to prepare for the simulated 
flight. Seated at a desk with a computer or laptop, participants had screen recording software activated (without 
audio/visual recording of themselves). They loaded the desktop simulation trainer (DST) and shared their screen with 
the moderator and observers. The moderator informed them when to begin the simulation, after which the moderator 
did not provide assistance. Data collection commenced at this point. Participants completed the simulation using the 
DST software, with data collected including screen recordings and student click inputs. Once the simulation was 
completed, the screen recording software was turned off, and participants were instructed that they could exit the DST. 
They were then asked if they had any further questions regarding the study, and the session was concluded by the 
moderator. 
 
Instructor Procedure 
 
The instructor procedure began with participants reviewing and signing the Informed Consent form. They were 
assigned a unique Participant ID for data collection purposes, ensuring their anonymity. Participants completed a 
demographics survey and received an overview of the study session from the researcher. They were provided with 
briefing materials and received a verbal briefing from the study moderator to prepare for the simulated flight. Seated 
at a desk with a computer or laptop, the moderator started the recording of audio and the computer screen (without 
visual recording of the participant). Participants were shown a list of applicable observable behaviors and asked to list 
the expected actions they would see during the simulation to demonstrate these behaviors. Instructor participants then 
loaded the video of the student participant and began assessing the simulation, taking notes. They were also shown a 
list of applicable observable behaviors and asked to list the actions they observed during the simulation to demonstrate 
these behaviors. The moderator reviewed the participants' answers and comments, comparing them with the output of 
the Behavior Detection System. If there were significant discrepancies, follow-up questions were conducted. This 
process was repeated for one more simulation. Data collected during the session included audio recordings, screen 
recordings, and questionnaire data. After completion, participants were asked if they had any further questions 
regarding the study, and the session was concluded by the moderator. 
  
 
RESULTS AND ANALYSIS 
 
The data collected during the student phase of the study includes (1) the control inputs from the desktop simulation 
trainer (DST) software collected from the Behavior Detection Software and (2) video data of the students performing 
the simulation within the DST environment. The student phase of the study provided example training instances for 
review and evaluation from instructors in the second phase of the study. 
 
The data collected during the instructor phase of the study includes (1) the observational notes from the instructors as 
they view the video examples, (2) data containing when instructors detected observable behaviors during a particular 
task (3) data providing how many times an instructor detected an observable behavior (4) differences between the 
instructors’ observations and the detected behaviors from the behavior detection software (5) if the instructors agree 
or disagree with data provided by the behavior detection software. 
 
Instructor Agreement Level Likert Scale 
 
Table 1. Instructor Agreement Levels Likert Scale 
 

1 2 3 4 5 6 

Strongly 
Disagree 

Mostly 
Disagree 

Somewhat 
Disagree 

Somewhat 
Agree 

Mostly 
Agree 

Strongly 
Agree 

 



 
 
 

2024 Interservice/Industry Training, Simulation, and Education Conference (I/ITSEC) 

I/ITSEC 2024 Paper No. 24470 Page 7 of 12 

After each observation of a student performing the simulation, the instructors were asked to what extent they agreed 
with the output of the behavior detection system. The instructors would use the Likert scale below to evaluate the 
observable behaviors the software was pre-programmed to evaluate during the scenario. 
 
Behavior Detection System Instructor Agreement Levels 
 
The following tables list the average level of agreement by the instructor subject matter experts for each observable 
behavior detected by the behavior detection system. The tables are divided by the observation, the competency, the 
observable behavior in the competency, and the average level of agreement. If an instructor rated their agreement with 
the behavior detection system less than three (3), their comment is noted along with the root cause or study artifact. 
 
Application of Procedures (PRO) – Observable Behavior 2 (PRO 02) 
Competency - Identifies and applies appropriate procedures in accordance with published operating instructions and 
applicable regulations. 
 
Observable Behavior - Applies relevant operating instructions, procedures, and techniques in a timely manner.  
 
Table 2. Application of Procedures OB 2 
 

Observation # Level of Agreement (Avg.) 

1 4.20 

2 4.50 

Overall 4.36 

 
There were three disagreements, listed below, to the behavior detection system’s observation of this behavior. 
 
Insufficient Time for Assessment (1 comment): An instructor disagreed with the system’s observation of PRO 02, 
contending the desktop trainer did not afford sufficient time to wait and confirm whether the fuel leak occurred in the 
tank or engine before the student opened the crossfeed valve. Explanation: The comment resulted from a study artifact 
as the simulation was designed to conclude either upon the selection of a diversion airport or after a predefined time 
interval had elapsed.  
 
Early Crossfeed Valve Activation (2 comments): Two instructors disagreed with the system’s observation of PRO 02, 
asserting the time when students opened the crossfeed valve did not correspond exactly to the “insufficient fuel” 
warning based on the statement in a modified quick reference handbook. Explanation: The comments resulted due to 
the tested configuration lacking a rule within its authoring to account for the precise timing of opening the crossfeed 
valve leading to an observed discrepancy in the assessment. 
 
Application of Procedures (PRO) – Observable Behavior 5 (PRO 05) 
Competency - Identifies and applies appropriate procedures in accordance with published operating instructions and 
applicable regulations. 
 
Observable Behavior – Monitors aircraft system status  
 
Table 3. Application of Procedure OB 5 
 

Observation # Level of Agreement (Avg.) 

1 5.20 

2 5.00 

Overall 5.09 

 
There was one disagreement, listed below, to the behavior detection system’s observation of this behavior. 
 



 
 
 

2024 Interservice/Industry Training, Simulation, and Education Conference (I/ITSEC) 

I/ITSEC 2024 Paper No. 24470 Page 8 of 12 

Suitable Airport Selection (1 comment): The instructor disagreed with the system’s observation of PRO 05, due to a 
software artifact of the desktop simulation trainer (DST) not offering a more explicitly suitable airport to choose for 
diversion. Explanation: The preprogrammed weather information had introduced ambiguity in determining the most 
suitable airport for diversion and did not offer a decisively obvious choice. 
 
Problem Solving and Decision Making (PSD) – Observable Behavior 2 (PSD 02) 
Competency - Identifies precursors, mitigates problems, and makes decisions. 
 
Observable Behavior - Seeks accurate and adequate information from appropriate sources. 
 
Table 4. Problem Solving and Decision-Making OB 2 
 

Observation # Level of Agreement (Avg.) 

1 4.80 

2 5.20 

Overall 5.00 

 
There were two disagreements, listed below, to the behavior detection system’s observation of this behavior. 
 
Checking Weather (1 comment): The instructor expressed disagreement with the system’s observation of PSD 02, 
citing their inability to comment because the student did not check the weather during the simulation. Explanation: 
One student did not check the weather due to a study artifact of the DST not accounting for the route including ETOPS 
cleared airports. 
 
Suitable Airport Selection (1 comment): The instructor disagreed with the system’s observation of PSD 02 due to a 
software artifact of the tDST simulation’s weather report when choosing a diversion airport. Explanation: The weather 
information preprogrammed into DST may have left some room for interpretation in choosing the best suitable airport 
as the software did not make have an overwhelmingly obvious diversion choice. 
 
Situation Awareness (SAW) – Observable Behavior 1 (SAW 01) 
Competency - Perceives, comprehends, and manages information and anticipates its effect on the operation. 
 
Observable Behavior - Monitors and assesses the state of the airplane and its systems. 
 
Table 5. Situation Awareness OB 1 
 

Observation # Level of Agreement (Avg.) 

1 4.40 

2 5.20 

Overall 4.81 

 
There were two disagreements, listed below, to the behavior detection system’s observation of this behavior. 
 
Early Crossfeed Valve Activation (2 comments): Two instructors disagreed with the system’s observation of SAW 
01, asserting the time when students opened the crossfeed valve did not correspond exactly to the “insufficient fuel” 
warning based on the statement in a modified quick reference handbook. Explanation: The comments resulted due to 
the tested configuration lacking a rule within its authoring to account for the precise timing of opening the crossfeed 
valve leading to an observed discrepancy in the assessment. 
 
Situation Awareness (SAW) – Observable Behavior 6 (SAW 06) 
Competency - Perceives, comprehends, and manages information and anticipates its effect on the operation. 
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Observable Behavior - Develops effective contingency plans based upon potential risks associated with threats and 
errors. 
 
Table 6. Situation Awareness OB 6 
 

Observation # Level of Agreement (Avg.) 

1 3.00 

2 5.00 

Overall 4.09 

 
There were two disagreements, listed below, to the behavior detection system’s observation of this behavior.  
 
Suitable Airport Selection (2 comments): The instructors disagreed with the system’s observation of SAW 06, due to 
a software artifact of the desktop simulation trainer (DST) not offering a more explicitly suitable airport to choose for 
diversion. Explanation: The preprogrammed weather information had introduced ambiguity in determining the most 
suitable airport for diversion and did not offer a decisively obvious choice. 
 
 
DICSUSSION 
 
The primary aim of this study was to evaluate the accuracy of the Behavior Detection System’s logic by conducting a 
systematic comparison with assessments made by instructor participants. This comparison was based on a Likert Scale 
ranging from 1 (strongly disagree) to 6 (strongly agree), where higher ratings indicated greater agreement.  
 
The scatter plot in Figure 2 below depicts instructor ratings on a Likert scale, with the x-axis representing each 
instructor and the y-axis showing their respective ratings of comparison to the Behavior Detection System. Notably, 
instructors MI01, MI06, and MI08 each observed only one student participant reducing the number of ratings from 
ten possible scores down to five. Overall, a majority of the data is concentrated along ratings five and six, but there 
are some pockets of lower instructor ratings predominantly with instructor MI07. 
 

 
 

Figure 2. Likert Ratings by Instructor 
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The bar chart below presents a breakdown of instructor Likert ratings for the observable behaviors programmed within 
the Behavior Detection System. The x-axis represents the observable behavior (OB), and the y-axis shows the overall 
count of each level of rating. The key at the bottom depicts each Likert rating on the scale of 1 (strongly disagree) to 
6 (strongly agree). Most ratings are grouped around scores of 5 and 6, with a few clusters of lower ratings. 
 

 
 

Figure 3. Likert Ratings by Observable Behavior 
 
These findings highlight that the Behavior Detection System’s logic aligns with the evaluations performed by the 
instructor participants, particularly for PRO 05 and PSD 02, which received higher ratings, indicating a strong level 
of agreement between the system’s observations and those of live instructors. This suggests a promising level of 
accuracy and reliability in the system’s ability to detect evidence of observable behaviors. 
 
In this study, the Behavior Detection System demonstrated its capability to accurately identify observable behaviors 
during student activities, as confirmed by the participating study instructors. The instructors were actively engaged in 
the process of noting down observable behaviors during the student observation sessions. All predefined OBs 
incorporated into the Behavior Detection System received consensus approval from most of the instructors during 
their observations of the students. 
 
Practical Implications 
 
The findings of this study have led to a set of practical implications that can significantly influence the use of the 
Behavior Detection System in educational and training scenarios. These implications are directly tied to the study’s 
research questions and highlight key considerations for enhancing the accuracy, consistency, and reliability of this 
system. Implementing these practical insights can lead to more effective and informed use of the Behavior Detection 
System in training settings. 
 
Simulation Event Definitions: The study highlights the importance of defining the elements of the training events for 
the best training and learning experience of the student. Target OBs and desired student responses to events need to 
be identified. Then desired actions can be mapped to target OBs, and the events should be reviewed to ensure incorrect 
performance is also caught. This enables users to tailor the system to their unique educational objectives and training 
scenarios within their applicable training environments. 
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Ongoing Collaboration: The study highlights the significance of ongoing collaboration between technology 
developers, instructional systems designers, and instructors. This collaboration can foster the evolution of the Behavior 
Detection System that aligns with the evolving needs of pilot training. 
 
 
CONCLUSION 
 
As instructor shortages persist it is important to continue to innovate the supporting technologies needed to maximize 
the number of students they can effectively instruct. The Behavior Detection System offers promising opportunities 
for enhancing instructor impact by gathering evidence of student competency during scenario-based training. This 
detailed evidence can also be saved in an LRS and used with the TLA to track student proficiency throughout their 
career. The following recommendations outline key areas for future research aimed at optimizing the application of 
the Behavior Detection System in scenario-based training. 
 
Testing for Consistency: The findings highlight the importance of improving consistency in identifying and measuring 
behaviors of students. Future research could explore consistency (how close are measurements of the same item are 
to each other) by testing the software with a greater population of representative student participants. 
 
Interrater Reliability: Further studies could determine how interrater reliability compares between instructors before 
and after being shown the Behavior Detection System results. To accomplish these further studies would determine 
master ratings to develop a referent rater reliability baseline and then make a comparative analysis of instructor grades 
after viewing recorded scenarios. These future studies would need to include ratings and grades within the scope. 
 
Efficiency in Assessments: Further research could help determine if implementing the Behavior Detection System 
could potentially save instructors time and effort in the assessment process. 
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