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 This study examined the effect of using a simulated intelligent audible checklist in 

simulated flight as compared to a standard analog (paper) checklist. Participants were 

three Western Michigan University students in the College of Aviation. All participants 

were licensed pilots with instrument ratings. The main dependent variable was the 

number of checklist errors or omissions committed by the pilots in simulated flight. 

During each flight, each participant could make up to 42 errors. The error count would 

initiate at the appropriate time to perform the “before-take off checklist” and would end 

one minute after parking the plane, the logical time to complete an “after landing 

checklist.” 

 A multiple baseline design was implemented in this research with the treatment 

being implemented at a different point in time for each participant. Either stability in 

performance or a decrement in performance determined the introduction of the audible 

checklist. Once stability or a descending trend in paper checklist use had been 

established, each participant was placed in the intervention phase. During baseline phase 

the three participants averaged 22.7% compliance per flight. After the simulated audible 

intelligent checklist intervention was introduced compliance increased to 97%. During 

the reversal phase compliance decreased to an average of 34%.  Visual inspection of the 



data suggests that an intelligent audible checklist used during actual flights may decrease 

in-flight errors and possibly decrease aviation incidents and accidents.  
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CHAPTER 1 

 

 

INTRODUCTION 

 

 

Airplane checklists are used during different segments of flight to sequence 

specific, critical tasks and aircraft adjustments that correspond to specific environmental 

demands (Degani & Wiener, 1990). These checklists include items for each segment of a 

flight such as before take off, climb, cruise, descent, before landing, and after landing. 

Each checklist has specific tasks for each segment, as well as points that work as 

continued checks on the airplane’s configuration in flight. The complexity of these 

checklists cannot be overstated. For example, on some checklists, the “before engine 

start” sub-section has 76 items for the first flight of the day, and 37 items for subsequent 

flight segments (Degani & Wiener). Though many checklists designed by different 

aircraft companies have similar items, very few are identical. Even different model 

aircraft made by the same manufacturer typically have different checklists that pertain to 

different options for those aircraft. Even though these differences exist, checklists have 

become the main strategy to standardize pilot performance and increase flight deck safety 

(Rantz, Dickinson, Sinclair, & Van Houten, 2009.) Thus, it is not surprising that many 

aviation experts have addressed their importance and design, as well as the practices and 

policies that surround their use (Adamski & Stahl, 1997; Degani, 1992, 2002; Degani & 

Wiener 1990; Federal Aviation Administration [FAA], 1995, 2000; Gross 1995; Turner, 

2001; Rantz and Van Houten, 2011; Rantz, Dickinson, Sinclair, and Van Houten, 2009). 
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Even so, the incorrect use of flight checklists is still often cited as the probable cause or a 

contributing factor to a large number of accidents (Degani, 1992, 2002; Degani & 

Wiener; Diez, Boehm-Davis, & Holt, 2003; Turner, 2001). Similarly, many 

investigations by the National Transportation Safety Board (NTSB) have revealed that 

the aircraft were not properly configured for flight, which usually results from improper 

checklist use (NTSB, 1969, 1975, 1982, 1988a, 1988b, 1989, 1990, 1997). 

Studies by Lautmann and Gallimore (1987) and Helmreich, Wilhelm, Klinect, and 

Merritt (2001) provide more direct evidence of improper checklist use by flight crews 

(Rantz and Van Houten, 2011). In a study funded by Boeing, Lautmann and Gallimore 

ran a survey of twelve airlines and compiled the data, which showed that errors involved 

with using the checklist contributed to a substantial occurrence of accidents and 

incidents. Helmreich et al. conducted a series of studies sponsored by the National 

Aeronautics and Space Administration to identify the particular errors flight crews 

commit. Crews were observed while flying. Errors were recorded using the Line Oriented 

Safety Audit (LOSA) developed by Helmreich and his colleagues (Helmreich, Klinect, 

Wilhelm, & Jones, 1999; Helmreich et al., 2001). Between 1997 and 1998, LOSAs were 

conducted at three airlines with 184 flight crews on 314 flight segments (Helmreich et al., 

2001). In this study the possible errors were broken down into five categories. Checklist 

errors fell into the category of “Rule-Compliance” errors. The category of Rule-

compliance errors had the highest frequency of errors at 54% of all errors recorded. 

Checklist errors accounted for the highest number of errors in that category. A similar 

study using LOSAs between 2002 and 2006 indicate that procedural errors account for 
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about half of all observable errors with checklist errors the most common type within that 

category (Merritt and Klinect, 2006). 

 Rantz, Dickinson, Sinclair, and Van Houten (2009) said,  

 

 Despite widespread recognition that checklist errors occurred relatively 

frequently and were major contributing factors to many crashes, the design of 

checklists “escaped the scrutiny of the human factors profession” until the 1990s 

(Degani & Wiener, 1993, p. 28).  Degani and Wiener (1990, 1993) observed flight 

crews while flying, interviewed flight crews from seven major U.S. airlines, and 

analyzed how the design of checklists contributed to aircraft crashes and incidents 

that were reported in three aviation databases.  Their analytic guidelines became 

the industry standard (Patterson, Render, & Ebright, 2002). 

 

 Although Degani and Wiener (1990) did not pursue the behavioral factors 

that influence checklist use, they recognized their importance, indicating that 

safety culture issues erlated to support of misuse or nonuse of checklists were a 

core problem that led some pilots to misuse the checklist or not use it at all.  They 

also noted that the promotion of a positive attitude toward the use of the checklist 

procedure was an important element that was often overlooked.  Regardless, an 

extensive search of the aviation checklist literature did not reveal any studies that 

have examined whether behavioral interventions could increase the appropriate 

use of flight checklists (p. 498). 

 

Degani and Wiener (1990) mention the creation and description of a 

computerized device which gives audio prompts of checklist items but they listed no 

published studies that have compared the use of the audio checklist with any other type of 

checklist. A review of the literature reveals no comparison studies or behavioral studies 

of the efficacy of an audio checklist in aviation. Despite the lack of studies there have 

been several audio checklist devices patented for the use in aviation applications. One 

device was patented by Harshaw, Burkey, Doell and Keith in1990 and another by 

O’Rourke in 2001. 

Palmer and Degani (1991) indicate that computerized devices that sense 

completion for the pilot increased checklist errors. In this study, pilots would tend to trust 
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the technology each time they, (a) detected all the mis-configured items when using the 

paper checklist, (b) detected some of the manual-sensed items displayed by the electronic 

checklist and (c) did not detect any of the mis-configured item when using the automatic-

sense electronic checklist. In the current study, we looked to emulate the function of the 

paper checklist, only we have removed the need for the physical list during the 

intervention and workload associated with finding and reading the paper list. 

In organizational studies in non-aviation settings (i.e., manufacturing, hotels, 

banks, offices, retail establishments, and restaurants), checklists have been employed as 

part of package interventions to improve a diverse array of performances. These 

performances include: Cleaning and housekeeping tasks (Altus, Welsh, & Miller, 1991; 

Anderson, Crowell, Hantula, & Siroky, 1988; Anderson, Crowell, Sponsel, Clarke, & 

Brence, 1982); office tasks (Bacon, Fulton, & Malott, 1982); banquet set-up times 

(LaFleur & Hyten, 1995); machine set-up time, (Wittkopp, Rowan, & Poling, 1990); 

metal yield (Moses, Stahelski, & Knapp, 2000); end-of-shift closing tasks (Austin, 

Weatherly, & Gravina, 2005); staff-client contact time (Porterfield, Evans, & Blunden, 

1985); and customer service (Crowell, Anderson, Abel, & Sergio, 1988). Interestingly, 

none of the studies monitored whether or not employees actually used the checklists. This 

may be because the checklists were used to inform employees what they were supposed 

to be doing and thus were considered to be a necessary part of the intervention, but were 

not viewed as the important motivating variables. The other independent variables that 

were implemented along with the checklists (i.e., feedback, goals, and rewards) were 

viewed as the important variables improving compliance. In all of these studies, the 

checklists were used as an independent variable, not a dependent variable. We were not 



 

5 

able to find any study that examined how to increase the use of a checklist in this 

literature base.” 

Despite the lack of research in the aviation field there have been studies done in 

other fields that indicate that the use of audio prompting checklists can increase 

performance in a variety of situations. Davies, Stock, and Wehmeyer (2002) increased 

the performance and completion of vocational activities by individuals labeled with 

mental retardation by the use of a palm top computer which annunciated an audible 

checklist where items needed to be checked off after they were completed. In this study 

the use of the palm computer reduced the number of errors per activity from 2.25 to 0.75. 

The current study will examine whether digital audio, intelligent checklist system 

can increase the accuracy of pilots checklist performance compared to a standard paper 

checklist. 
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CHAPTER 2 

 

 

METHOD 

 

 

Setting 

 

 

 The experimental setting was the simulation lab in Wood Hall at WMU’s main 

campus. The lab was set up in two adjacent rooms, the simulator room and the control 

room. The simulated cockpit, cameras, audio system and projector were located in the 

simulator room (see Figure 1).  The computers and systems used to control and monitor 

the flight were located in the adjacent control room (see Figure 2). 

 

 

Figure 1.  Cockpit PC-ATD in Simulation Room 
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Figure 2.  Control Room 

 

 

Participants 

 

 

 Participants for this study were sophomore and juniors enrolled in the WMU 

College of Aviation Flight Program.  Each participant had a single engine instrument 

rating. Each participant had a minimum of 100 total flight hours up to 272 flight hours, 

including simulation time with an average of 177 total flight hours and a range of 172 

hours. All participants were male and were selected by their willingness to participate and 

the ability pass the introductory flight session. No female pilots volunteered for this 

study.  

 

Recruitment 

 

 

 Participants for this study were recruited by either flyers placed on bulletin boards 

throughout the campus (see appendix A), digital copy of the flyer presented in the 
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College of Aviation training software, or in class recruitment. (See appendix B). Once 

recruits came in for their introductory flight each filled out an eligibility questionnaire to 

confirm eligibility (Appendix H). Before filling out the eligibility questionnaire each 

participant read and signed an informed consent document (Appendix I). 

 

Experimental Task 

 

 

 A personal computer – aviation-training device (PC-ATD) emulating the Cessna 

172R was used during the baseline, intervention and reversal phases of this experiment. 

The flight pattern that participants flew was divided into six segments: (a) pre-takeoff (18 

items), (b) after takeoff (2 items), (c) cruise (5 items), (d) arrival (8 items), (e) pre-

landing (6 items), and (f) after landing (3 items). The flight pattern was approximately 30 

minutes in duration to complete. To realistically simulate an actual flight pattern and 

insure that it was flown in a consistent manner across trials and participants, the 

experimenter provided typical air traffic control instructions throughout the flight pattern 

(See ATC Scripts Appendix C). These instructions were transmitted using a 

commercially available intercom system. The speaker was placed next to the PC-ATD 

and the experimenter, who was in an adjacent area, used the push-to-talk feature on the 

monitor to transmit the air traffic control instructions. The pilots were instructed to 

communicate with ATC (experimenter) by speaking aloud. The experimenter, without the 

participant needing to press any buttons or take any additional steps, could hear all 

sounds from the simulator room. The specific flight parameters for the normal workload 

flight patterns and script for both the experimenter (i.e., the air traffic control 

instructions) and pilot responses are listed in narrative form in Appendix C. 
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 During all flights, participants had access to either a paper or simulated audible 

flight checklist (Independent Variable) and were instructed to use either in the way they 

would normally use a checklist (See Appendix D). Both the paper and simulated audible 

checklist contained 42 items divided into sections that correspond to each of the six flight 

segments identified above. The flight checklist was a modified version of the checklist 

standard to the Cessna 172R. Certain segments on the standard checklist (starting engine, 

before taxiing, and taxiing) were eliminated to reduce the overall time required to 

conduct each flight trial. The standard paper checklist was provided to the participant 

with approach plates. The simulated audible checklist would be initialed by configuration 

of the plane in-flight- simulating an intelligent system design that monitored flight 

characteristics such as altitude, flight duration, speed, and vector. 

  Current paper checklists are currently used in two ways. The first is to follow a 

challenge-response called a “do list”. The pilot must read an individual item and perform 

the required operation or check before proceeding to the next item on the checklist. The 

second method is the “flow check”. Pilots use memorized flow patterns to check items 

within a checklist segment. Only after the flow pattern is complete will the pilot return to 

the checklist to confirm each item is complete.  This study provided an audible checklist 

that replaced both the paper “do list” and memorized “flow list.” 

 It should be noted that the provision of the simulated, intelligent audible checklist 

system also theoretically emulates a two person flight crew if one of the crew were to 

provide “challenge and response” to the other pilot in flight. 
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Method of Data Collection 

 
 

A multiple baseline across participants design with a reversal to test for 

maintenance was employed in this study. The design was used to compare simulated 

audible checklists and standard paper checklists.  

 The checklist compliance behavior of each participant was remotely monitored 

via high definition EZWatchPro brand digital cameras and software and scored using the 

checklist observation form (Appendix D). The experimenter/observer would occupy an 

area adjacent to the PC-ATD . The three digital cameras had built in microphones which 

allowed the observer to see and hear both the verbal and nonverbal responses required to 

complete checklist items on the computer monitor and speakers located in the observer's 

area. Secondarily, a Sansa digital audio recorder was also placed next to the PC-ATD to 

capture audio that may have been too faint for the camera microphones. One camera was 

mounted above the projection screen approximately 48 inches in front of the participant 

to capture hand and arm movements. One other was positioned on a wall 5 feet behind 

the participant to observe the participant’s interaction with the flight panel. The third 

camera was mounted 24 inches to the side rear of the participant to also capture hand and 

arm movements from a different vantage point. In addition to the cameras, the 

experimenter was able to see the same screen that each participant saw on a monitor in 

the separate adjacent “control” room. All flights were recorded and stored digitally for 

the purposes of conducting inter-observer agreement. 
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Independent Variable 

 

 

 The independent variable in this study was the presence of either a paper (analog) 

checklist or a simulated, intelligent audible checklist. The simulated, intelligent audible 

checklist system was designed by the experimenter and assembled from commercially 

available components. The system simulated an intelligent computer system that 

monitored aircraft configuration and automatically started a digital voice that would list 

the checklist items appropriate for that segment of flight.  The trained observers scored 

accuracy of checklist use. There were three phases (baseline, intervention, and reversal) 

with a minimum of three to four trials per phase.  

 

Dependent Variables 

 

 

The main dependent variable consisted of the number of checklist items 

completed correctly per flight. There were a total of 42 checklist items that could have 

been counted as correct or incorrect. An item was marked correct if the item was done in 

the proper order and at the correct time in flight. An item would be marked incorrect if 

the item was done out of order, done at the wrong time, generally incorrect (performing a 

task improperly such as setting radios to an incorrect frequency), or omitted. If the 

participant did a segment of the checklist at an incorrect time, but then also re-did the list 

at the correct time, the items would be counted as correct. Each item on the checklist was 

worth one point except for the “pre-flight” checklist. That checklist is different than the 

other segments in that it must be done twice. The checklist must be done first as a “flow 

list” from memory and then as confirmatory “do-list” item by item from the actual 
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checklist (not from memory). Because of that difference, this section was graded in half 

points. The participant would have to complete an item twice to receive the full point. If 

an item were only done once, the participant would receive ½ a point.  

 

Baseline 

 

 

 Participants were asked to fly one of the four simulated flight patterns (Jackson, 

MI Airport, Battle Creek, MI Airport, Lansing, MI Airport, or Kalamazoo, MI Airport) 

three to five  times randomly selected during baseline phase. Each flight was a pattern 

around a different airport than the one they had just previously flown. Four flights were 

flown per two-hour session under instrument conditions (cloud bottoms at 600 feet and 

visual sight distance less than three nautical miles. The instructional scripts read to 

participants are contained in Appendix E. Participants were instructed to use the paper 

checklist as they would in any normal flight and were also instructed to touch and audibly 

announce each item as it was completed. 

 

Intervention 

 

 

 The participants were asked to fly one of the four listed flight patterns in 

instrument conditions with four randomly selected flights per two-hour session. When the 

time that the participant would traditionally begin using the paper checklist, a red light 

would illuminate on the dash board; and directly following the illumination of the light, a 

digital voice would begin to list the checklist items specific to that segment of flight. The 

simulated audible checklist was a digitized checklist set to replay a digital voice for each 

item on the list selected by the experimenter. Before the pilot went into the intervention 
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phase, but after the pilot had finished the baseline phase, the pilot was given an 

explanation of how the intelligent, digital audible checklist would function. Then, each 

participant was told to announce “check” after the digital audible system listed each item 

and the item was completed. Once initiated, the system would continue with a brief pause 

between items, but would not stop unless instructed by the participant. If the items were 

not completed by the participant and the audible checklist had finished the red light 

would stay on until the pilot restarted the checklist by saying “restart.” The instructional 

script read to each participant may be found in Appendix F. After they said “check” the 

next item on the checklist was presented until the checklist was complete at which time 

the red indicator light on the control panel of the plane would shut off.  The participant 

was further instructed to say “pause” if they needed to pause, and “resume” when they 

were ready to begin again.  

 

Reversal 

 

 

 During the reversal phase each participant was told that there would no longer be 

an audible checklist and that experimenter would return the paper checklist to the cockpit. 

During the reversal phase, each participant was also told to use the checklist as he would 

in any normal flight and to touch and announce each item as it was completed. The 

simulated flight flown during the reversal phase was identical to the preceding two 

conditions. The instructional script read to each participant before a reversal flight was 

the same script as used in Baseline (Appendix E). 
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Debriefing 

 

 

 Immediately after participants completed the last session of the reversal 

condition, each was debriefed in regard to all information pertinent to the study. The 

experimenter read the debriefing script (see Appendix G), and answered any questions 

that the participant had.  

 

Duration of the Study 

 

 

Including the introductory session, participants were asked to attend three to four 

sessions (one to two sessions a week) over a period of two to three weeks. Each 

participant flew a total of 11-12 flights, though each had different numbers of baseline 

and reversal flights.  

 

Analysis of Data 

 

 

For each participant, the number of checklist items completed correctly and 

incorrectly (omissions included as incorrect) were charted for each session. Changes 

across the phases were visually analyzed.  

 

Inter-Observer Agreement (IOA) 

 

 

 Inter-observer agreement was calculated on 80% of the total flights across all 

conditions and participants. For flights that were graded for IOA, two of the trained 

experimenters would independently grade each flight.  The IOA for this experiment was 

98.42%.  
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CHAPTER 3 

 

 

RESULTS 

 

 

After the audible checklist was introduced the checklist compliance behavior went 

from 22.7 % correct in baseline to 97% correct during the intervention. The reversal 

phase showed a decrease in correct use to 34%, which was somewhat higher than the 

level obtained during the paper checklist baseline. Each participant showed a marked 

increase in proper checklist use following the introduction of the audible checklist, but 

Participant 3 had the widest range of scores from intervention to either baseline or 

reversal. Much of the reason for the wide range of scores for Participant 3 relates to the 

fact that while in baseline, the pilot completely omitted setting the navigation system. 

That omission made the pilot unable to find the airport on two flights despite Air Traffic 

Control (ATC) rerouting his flight to re-intercept the localizer on approach twice per 

flight. In reversal, Participant 3 failed to contact the respective airport tower or change 

radio frequencies to enable contact to the tower on two of the three flights. Those 

omissions were in direct conflict with instruction from Approach Control to contact the 

tower and change frequency. The third flight of reversal for Participant 3 once again had 

a failure to set navigation resulting in multiple missed approaches of the airport. The 

combined segment data for each participant may be seen in Figure 3. The scores for each 

participant by segment may be found in Figure 4. 
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Figure 3.  Per Flight Data for Each Participant 
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Data for all participants was also broken down by segment and analyzed for 

change and mean scores for each phase by participant (see Figure 5.) 

 

Figure 4. Scores per Segment for Each Participant
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Figure 5. Scores for Each Checklist and Change Percentages 

 

 

Pre-Flight Checklist 

 

 

For the Pre-Flight checklist P1 had the highest number of correct items in baseline 

at a mean score of 45.8 % correct and had an increase in intervention to 91.6% correct, an 

increase from baseline to intervention of 45.8%. In reversal phase P1 decreased in correct 

checklist items by 45.4% to a mean score of 46.2% correct, slightly better than his 

baseline score. P2 had the second highest mean baseline score for this checklist at 41.6% 

correct and in intervention had an increase of 58.34% to make his mean score in 

intervention 100% correct. In reversal, P2 decrease his mean correct score by 51.2% 

leaving his mean reversal score 48.8% correct. P3 had the lowest mean baseline score at 

0% correct. However, his mean intervention score was 83.25% higher than baseline with 
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his mean intervention score 93% correct. This score represents the largest change from 

baseline to intervention, though his mean intervention score was second highest of the 

three participants. In reversal phase, P3 also had the largest decrease in mean score at 

81.4% to make his mean reversal score to 1.8%. 

 

After Takeoff Checklist 

 

 

P1 had the highest baseline mean score for this checklist at 100% correct, during 

intervention and reversal this participant consistently completed this checklist correctly 

and had no change of scores from the original mean baseline score. P2 had the second 

highest mean baseline score at 16.5% correct and had an increase of 83.5% in 

intervention, with a mean intervention score of 100% correct. In reversal, P2 decreased 

mean score by 100%, with a mean reversal score of 0% correct. Again, P3 had the lowest 

mean score during baseline condition at 0% correct, but also had the largest increase in 

correct performance with a change of 100% into intervention, with a mean score of 100% 

correct.  In this checklist P3 also had the largest decrease going from intervention into 

reversal decreasing to mean score 0% correct, matching his baseline score. 

 

Cruise Checklist 

 

 

During the baseline for the cruise checklist P2 had the highest mean score at 

33.4% correct. In the intervention phase, P2 increased his mean score by 66% to a mean 

score of 100% correct for intervention. During the reversal phase this participant had no 

decrease in performance and maintained a mean score in reversal of 100% correct. P1 

had the second highest mean baseline score for the cruise checklist at 28% correct. In the 



 

20 

intervention phase P1 increased the mean score by 72% to 100% correct. During the 

reversal phase this participant decreased the mean score by 66.8% to a mean score in 

reversal of 33.2% correct, slightly better than his baseline score. P3 had the lowest mean 

score during baseline, 0% correct. Again P3 displayed the largest increase in score when 

in intervention by 100%, making his mean score for the intervention phase 100%. During 

the reversal phase P3 decreased score to 0% correct, a 100% change, back to matching 

the baseline score. 

 

Arrival Checklist 

 

 

All three participants had a mean baseline score of 0% correct for the arrival 

checklist. Both P3 and P1 increased their mean scores to 100% correct in the intervention 

phase. P3 and P1 also decreased by 100% in the reversal phase, both with a mean score 

of 0% correct in reversal. P2 did not increase his score to 100% in the intervention phase, 

but close with an increase of 96.8% correct to give him a mean score of 96.8% correct in 

intervention. Though P2 did not increase to 100% in intervention, he had the highest 

score in reversal compared to the other two participants. P3 decreased the score in 

reversal by 56.8% to give him a mean reversal score of 40%. 

 

Pre-Landing 

 

 

For this checklist P1 had the highest mean baseline score of 20% correct. Both P3 

and P2 had mean baseline scores of 0% correct. All three participants increased the mean 

score to 100% correct during the intervention phase. During the reversal phase P2 had a 
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decrease in performance of 20% making his reversal mean score 80%correct. Both P3 

and P1 decreased scores to 0% correct during the reversal phase. 

 

After Landing Checklist 

 

 

P1 had the highest mean score during baseline for this checklist at 40%. P2 had 

the second highest mean baseline score for this checklist at 22.3%. P3 had a mean 

baseline score of 0% correct. P3 had the largest change from baseline to intervention with 

an increase of 100% to 100% correct during the intervention phase. P2 also increased the 

mean score to 100% correct during intervention, but had a change factor of 77.7% from 

the baseline score to intervention score. P1 increased his score by 51.6% to a mean score 

during intervention of 91.6% correct. Both P2 and P3 decreased their score to 0% correct 

in the reversal phase. During reversal phase P1 decreased his score by 58.3% to a mean 

score of 33% correct during reversal. 

 

Aggregate Mean Checklist Scores  

 

 

Pre Flight checklist had a mean score of 29.1% correct during baseline phase 

when all three participant mean scores are combined. Intervention phase had a mean 

score of 94.9% correct when participant scores were combined. Reversal mean score was 

32.3% correct, an increase of 3.2% correct above baseline. 

The After Takeoff Checklist had a mean aggregate baseline score of 38.8% 

correct and increased to 100% correct during the intervention phase. During reversal the 

aggregate mean score dropped to 33% correct, a decrease of 5.8% compared to baseline 

aggregate mean scores. 
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The cruise checklist had an aggregate baseline mean score of 42.7% correct and 

increased to 100% correct during the intervention phase. During reversal the aggregate 

mean score dropped to 44.4% correct, an increase of 1.7% correct above baseline 

condition. 

The arrival checklist had an average mean score of 0% correct when all 

participant mean scores are combined. During the intervention phase the averaged mean 

score increased to 98.9% correct. During the reversal phase the averaged mean score 

decreased to 13.3% correct. A 13.3% increase above the baseline condition. 

The Pre Landing checklist had an average mean score in baseline of 6% correct. 

Correct items increased to 100% average mean score in the intervention phase and then 

decreased in the reversal phase to 26.6% correct. The difference between baseline and 

reversal scores is 20.6% with the increase in correctness occurring in the reversal phase. 

The After Landing checklist had an aggregate mean score of 20.8% correct in the 

baseline condition. The aggregate mean score increased to 97.2% correct during the 

intervention phase. Correct checklist items decreased to 11% during the reversal phase a 

9.2% decrease from the baseline score. 

 

Error Type Statistics 

 

 

There were four different types of errors the participant could have made during 

flights. The first type of error was a Time Error. Checklist time errors would occur is the 

participant did a checklist item too soon in flight or too late in flight. The average 

percentage of time errors across all three participants and all flights was about 26.8%. 

The second type of error that could be committed was Response Error. This error would 
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occur if the checklist item was completed, but done incorrectly. An example would be 

setting radio frequency, but setting the wrong frequency. This error had 0% occurrence 

throughout the study. The third type of error was Order Error. This type of error 

occurred when checklist items were done out of order in comparison to the actual 

checklist. This error had a mean percentage of occurrences of about 5.9% across all 

participants and flights. The final type of error was Omission Error. This error was 

counted when a participant simply did not perform the checklist item. Omission Errors 

represent the largest component of all errors committed across all participants and flights 

with a mean score of 67.3%. These figures may be seen in Figure 6. 

 

 

Figure 6.  Error Type Statistics 

 

 

Omissions of Full Checklist Segments 

 

 

A second way of looking at the data is with the complete segment checklist 

omissions removed. The statistics to this point have included omissions of individual 

items, such as not checking flaps, and omissions of complete checklist segments, such as 

the omitting every item on the arrival checklist. The omitted item may be a simple 

mistake and can certainly be changed by our intervention as is. The complete segment 

checklist omission can also be changed by the intervention of this study, but the 

difference is that it is possible that a list that was completely omitted, may only need a 
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single prompt to initiate and complete the segment checklist without the multiple prompts 

as was provided by the simulated, intelligent audible checklist system. Because of that 

below are the compiled graphs of the participants total errors per flight with complete 

checklist omissions removed . The intervention has shown a clear effect for Participant 1 

and Participant 2. The data for Participant 3 in Figure 4 appears misleading and may 

indicate that he was flying perfectly without errors for many of the flights or even that the 

intervention increased his errors in reversal, which was not the case. The bulk of the 

errors committed by Participant 3 were total list omissions, so the removal of that list 

gives a false impression of his errors in flight. 
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Figure 7.  Errors–List Omissions Removed 
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CHAPTER 4 

 

 

DISCUSSION 

 

 

The simulated, intelligent audible checklist increased performance for all three 

participants. Participant 3 showed the greatest amount of improvement from baseline and 

also illustrated why it is so critical that pilots properly use checklists. Though none of the 

pilots crashed while flying in the simulator, Participant 3 failed to set the navigation aids 

a total of three times, twice in baseline and once in reversal and failed to contact the 

tower and set proper radio frequencies for communication twice while in reversal.   

The simulated, intelligent audible checklist system seems to affect behavior by 

reducing workload such as: flipping pages, reaching for, and reading the aircraft manual. 

The system also provided proper time prompts for completion of specific checklists. The 

reversal to a higher level of errors after removal of the intervention provides evidence 

that once workload reverted to the standard, errors also reverted to close to baseline 

levels. The small difference between baseline and reversal performance may be explained 

by changes in pilot behavior resulting from increased knowledge of the intent of the 

study. In short, participants may have had a behavior change based on the knowledge that 

the observer was specifically watching and appraising their checklist compliance/non-

compliance behaviors. 

Over all this study suggests that an intelligent audible checklist system could 

serve to significantly reduce pilot errors and theoretically reduce aviation accidents and 
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incidents. The system as described in this study could easily be designed and 

implemented using modern computer software and GPS systems.  
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Appendix B 

 

Recruitment Scripts
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Recruitment Script 

 

Hi. I’m Bryan Hilton and I am a doctoral student in the Psychology Department and a 

graduate of the College of Aviation. I am conducting a research study as part of my 

Doctoral training. I am looking for instrument rated pilots to participate in this study 

which is designed to determine how pilots perform flying instrument approach 

procedures using a PC-ATD emulating a Cessna 172.  

 

Participants will receive Cessna 172 simulation instrument flight time to practice local 

approach procedures in this study. To be eligible to participate, you must possess a valid 

instrument rating.   

 

Sessions will be conducted in Wood Hall at WMU main. The study will last 2-3 weeks 

(5-10 sessions total). Sessions will be about 2 hours and you will be asked to attend two 

sessions per week. You will be asked to fly 4 instrument approaches during each session.   

 

You may withdraw from this research study at any time. Your participation is completely 

voluntary. Your willingness to participate in the study or your withdrawal from the study 

at a later time will not affect your grade in this or any other class. 

 

 

 

Thank you for your time 
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Appendix C 

 

Air Traffic Control Scripts
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Technical Flight Pattern Parameters and Narration 

Flight Pattern 1 KBTL 

 

 

(EXPERIMENTER): Session start, please begin. Contact tower when ready for takeoff.  

Using flow pattern-Before Takeoff checks completed (18 checklist items) once as flow, 

once as a do list. 

 (PARTICIPANT): Battle Creek Tower Western 45 ready for departure runway 23. 

(EXPERIMENTER): Western 45 you are cleared for departure. Fly runway heading 

climb and maintain 3,000’.  (2 min) 

(PARTICIPANT): Fly runway heading climb and maintain 3,000’ Western 45 

Using do-list-Normal Takeoff checks completed (2 checklist items) 

After reaching 200’ AGL posistive rate and 70 KIAS, but before 1000’ 

Using flow pattern-Climb checks completed above 1000’ (5 checklist items) 

(EXPERIMENTER): Western 45 contact Kalamazoo Approach on 119.2. 

(PARTICIPANT): Contacting Kalamazoo Approach on 119.2 Western 45. 

(PARTICIPANT): Kalamazoo Approach Western 45 is with you heading 230 climbing to 

3000.  

(EXPERIMENTER): Western 45 roger. 

(EXPERIMENTER): Western 45 turn left heading of 120.  

(PARTICIPANT): Turning left to a heading of 120 Western 45. (2 min.) 

Using flow pattern-Cruise checks complete after level at 3,000’ (5 checklist items) 

(EXPERIMENTER): Western 45 turn left heading of 050 descend and maintain 2,500’. 

(9 min – after 5 min, tell the participant we are pausing to check map, then after map is 

checked , adjust heading if needed, after you hit resume tell participant to check the 
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compass because checking the map will sometimes cause a change in the adjustable 

compass) 

(PARTICIPANT): Turning left to a heading of 050 descending to 2,500’ Western 45. 

(EXPERIMENTER): Western 45 turn left to a heading of 320. (2 min) (after one minute 

check the map and adjust heading if needed, again tell participant to check compass after 

you hit resume) 

(PARTICIPANT): Turning left to a heading of 320 Western 45. 

(EXPERIMENTER): Western 45 turn left to a heading of 270 cleared for the ILS 23 

contact Battle Creek Tower 118.1. 

* Arrival checklist to begin here 

(PARTICIPANT): Contacting Battle Creek Tower on 118.1 Western 45. 

(PARTICIPANT): Battle Creek Tower this is Western 45 on the ILS 23. 

(EXPERIMENTER): Western 45 you are cleared to land runway 23. 

(PARTICIPANT): Cleared to land runway 23 Western 45. 

Using flow pattern-Pre landing checks complete prior to FAF (6 checklist items)  

2 miles outside FAF-Power 50% 22” MP, flaps 50%, airspeed 100 knots, maintain 2,500’ 

until established on the glide slope.  

FAF inbound and established on glide slope-Power 25% 12” MP, flaps 50%, airspeed 

100 knots, descent rate of 500 feet per minute is established.  

Short final-Power as required, flaps 100%, airspeed 75 knots over threshold of runway. 

(EXPERIMENTER): Western 45 turn left to exit the active runway and park. 
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Using flow pattern-After Landing checks (3 items) Wait 1 minute after the plane has 

stopped for them to complete after landing list, it not done by them move to the next line 

below. 

(EXPERIMENTER): This session is over. Please relax and I will join you in a few 

minutes. 
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Technical Flight Pattern Parameters and Narration 

Flight Pattern 2 KAZO 

 

 

(EXPERIMENTER): Session start, please begin. Contact tower when ready for takeoff.  

Using flow pattern-Before Takeoff checks completed (18 checklist items) once as flow 

once as do list 

 (PARTICIPANT): Kalamazoo Tower Western 45 ready for departure runway 35. 

(EXPERIMENTER): Western 45 you are cleared for departure. Fly runway heading 

climb and maintain 3,500’. (2 min) 

(PARTICIPANT): Fly runway heading climb and maintain 3,500’ Western 45 (2 min) 

Using do-list-Normal Takeoff checks completed (2 checklist items) 

After reaching 200’ AGL, positive rate and 70 KIAS, but before 1000’ 

Using flow pattern-Climb checks completed above 1000’ (5 checklist items) 

(EXPERIMENTER): Western 45 contact Kalamazoo Approach on 121.2. 

(PARTICIPANT): Contacting Kalamazoo Approach on 121.2 Western 45. 

(PARTICIPANT): Kalamazoo Approach Western 45 is with you heading 350 climbing to 

3,500’.  

(EXPERIMENTER): Western 45 roger. 

(EXPERIMENTER): Western 45 turn left heading of 260. (2 min) 

(PARTICIPANT): Turning left to a heading of 260 Western 45. 

Using flow pattern-Cruise checks complete after level at 3,500’ (5 checklist items) 

(EXPERIMENTER): Western 45 turn left heading of 170 and descend to 3,000’  (9 min. 

at 5 minutes check the map and adjust heading if needed, after map is adjusted and you 
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hit resume tell the participant to check the adjustable compass because map can change 

it.) 

(PARTICIPANT): Turning left to a heading of 170 and descending to 3,000’ Western 45. 

(EXPERIMENTER): Western 45 turn left to a heading of 080. (2 min, at 1 min check 

map, adjust heading as needed and tell participant to correct compass if needed) 

(PARTICIPANT): Turning left to a heading of 080 Western 45. 

(EXPERIMENTER): Western 45 turn left to a heading of 030 cleared for the ILS 35 

contact Kalamazoo Tower 118.3. 

* Arrival Check list here 

(PARTICIPANT): Contacting Kalamazoo Tower on 118.3 Western 45. 

(PARTICIPANT): Kalamazoo Tower this is Western 45 on the ILS 35. 

(OBSERVER: Western 45 you are cleared to land runway 35. 

(PARTICIPANT): Cleared to land runway 35 Western 45. 

Using flow pattern-pre Landing checks complete prior to FAF (6 checklist items)  

2 miles outside FAF-Power 50% 22” MP, flaps 50%, airspeed 100 knots, maintain 2,500’ 

until established on the glide slope.  

FAF inbound and established on glide slope-Power 25% 12” MP, flaps 50%, airspeed 

100 knots, descent rate of 500 feet per minute is established.  

Short final-Power as required, flaps 100%, airspeed 75 knots over threshold of runway. 

(EXPERIMENTER): Western 45 turn left to exit the active runway and park. 

Using flow pattern-After Landing checks (3 items) Wait for 1 minute after plane is 

stopped and if checklist not done, score as such and go to next line. 
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 (EXPERIMENTER): This session is over. Please relax and I will join you in a few 

minutes. 
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Technical Flight Pattern Parameters and Narration 

Flight Pattern 3 KLAN 

 

 

(EXPERIMENTER): Session start, please begin. Contact tower when ready for takeoff.  

Using flow pattern-Before Takeoff checks completed ( 18 checklist items) 

(PARTICIPANT): Lansing Tower Western 45 ready for departure runway 10R. 

(EXPERIMENTER): Western 45 you are cleared for departure. Fly runway heading 

climb and maintain 3,000’. (2 min) 

(PARTICIPANT): Fly runway heading climb and maintain 3,000’ Western 45 

Using do-list-Normal Takeoff checks completed (2 checklist items) 

After reaching 200 AGL, positive rate, 70 KIAS, but before 1000’ 

(EXPERIMENTER): Western 45 contact Lansing Approach on 133.475. 

(PARTICIPANT): Contacting Lansing Approach on 133.475 Western 45. 

(PARTICIPANT): Lansing Approach Western 45 is with you heading 100 climbing to 

3,000.  

(EXPERIMENTER): Western 45 roger. 

(EXPERIMENTER): Western 45 turn right heading of 190. (2 min) 

(PARTICIPANT): Turning right to a heading of 190 Western 45. 

Using flow pattern-Cruise checks complete after level at 3,000’ (5 checklist items) 

(EXPERIMENTER): Western 45 turn right heading of 280 and descend to 2,500’.(9 min. 

– at five minutes check map and adjust heading if needed, tell participant to check 

adjustable compass after hitting resume.) 

(PARTICIPANT): Turning right to a heading of 280 and descending to 2,500’ Western 

45. 
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(EXPERIMENTER): Western 45 turn right to a heading of 010. (2 min, after 1 minute 

check map and adjust heading if needed, have participant check compass after hitting 

resume) 

(PARTICIPANT): Turning right to a heading of 010 Western 45. 

(EXPERIMENTER): Western 45 turn right to a heading of 060 cleared for the ILS 10R 

contact Lansing Tower 119.9. 

*Arrival check list 

(PARTICIPANT): Contacting Lansing Tower on 119.9 Western 45. 

(PARTICIPANT): Lansing Tower this is Western 45 on the ILS 10R. 

(OBSERVER: Western 45 you are cleared to land runway 10R. 

(PARTICIPANT): Cleared to land runway 10R Western 45. 

Using flow pattern-pre Landing checks complete prior to FAF (6 checklist items) 

2 miles outside FAF-Power 50% 22” MP, flaps 50%, airspeed 100 knots, maintain 2,500’ 

until established on the glide slope.  

FAF inbound and established on glide slope-Power 25% 12” MP, flaps 50%, airspeed 

100 knots, descent rate of 500 feet per minute is established.  

Short final-Power as required, flaps 100%, airspeed 75 knots over threshold of runway. 

(EXPERIMENTER): Western 45 turn left to exit the active runway and park. 

Using flow pattern-After Landing checks (3 items) (wait 1 minute for pilot to complete 

checklist before moving to the next line of script.) 

(EXPERIMENTER): This session is over. Please relax and I will join you in a few 

minutes. 
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Technical Flight Pattern Parameters and Narration 

Flight Pattern 4 KJXN 

 

 

(EXPERIMENTER): Session start, please begin. Contact tower when ready for takeoff.  

Using flow pattern-Before Takeoff checks completed (18 checklist items) once as flow 

once as a do list. 

(PARTICIPANT): Jackson Tower Western 45 ready for departure runway 24. 

(EXPERIMENTER): Western 45 you are cleared for departure. Fly runway heading 

climb and maintain 3,000’. (2 min) 

(PARTICIPANT): Fly runway heading climb and maintain 3,500’ Western 45 

Using do-list-Normal Takeoff checks completed (2 checklist items) 

After reaching 200’ AGL, with positive rate and above 70 KIAS, but before 1000’ 

(EXPERIMENTER): Western 45 contact Lansing Approach on 127.3. 

(PARTICIPANT): Contacting Lansing Approach on 127.3 Western 45. 

(PARTICIPANT): Lansing Approach Western 45 is with you heading 240 climbing to 

3,500.  

(EXPERIMENTER): Western 45 roger. 

(EXPERIMENTER): Western 45 turn left heading of 150. (2 min) 

(PARTICIPANT): Turning left to a heading of 150 Western 45. 

Using flow pattern-Cruise checks complete after level at 3,500’ (5 checklist items) 

(EXPERIMENTER): Western 45 turn left heading of 060 and descend to 3,000’. (9 min. 

at 5 min. check map and adjust heading as needed, after hitting resume tell participant to 

check compass and correct if needed) 

(PARTICIPANT): Turning left to a heading of 060 and descending to 3,000’ Western 45. 
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(EXPERIMENTER): Western 45 turn left to a heading of 330. (2 min, after 1 minute 

check map and adjust heading if needed, after hitting resume tell pilot to check the 

compass and correct if needed) 

(PARTICIPANT): Turning left to a heading of 330 Western 45. 

(EXPERIMENTER): Western 45 turn left to a heading of 280 cleared for the ILS 24 

contact Jackson Tower 120.7. 

*arrival check list 

(PARTICIPANT): Contacting Jackson Tower on 120.7 Western 45. 

(PARTICIPANT): Jackson Tower this is Western 45 on the ILS 24. 

(OBSERVER: Western 45 you are cleared to land runway 24. 

(PARTICIPANT): Cleared to land runway 24 Western 45. 

Using flow pattern-pre Landing checks complete prior to FAF (5 checklist items) 

2 miles outside FAF-Power 50% 22” MP, flaps 50%, airspeed 100 knots, maintain 2,500’ 

until established on the glide slope.  

FAF inbound and established on glide slope-Power 25% 12” MP, flaps 50%, airspeed 

100 knots, descent rate of 500 feet per minute is established.  

Short final-Power as required, flaps 100%, airspeed 75 knots over threshold of runway. 

(EXPERIMENTER): Western 45 turn left to exit the active runway and park. 

Using flow pattern-After Landing checks (3 items) (wait 1 minute of plane is stopped for 

pilot to complete checklist before moving on to next line in script) 

(EXPERIMENTER): This session is over. Please relax and I will join you in a few 

minutes. 
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Appendix D 

 

Checklist/Checklist Form
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Appendix E 

 

Instructional Script Paper Pre-Flight
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Paper Checklist Pre-flight Instructional Script 

 

 

We will be conducting four instrument flights per session. One session should last about 

two hour. Each of the four flights today will conclude with a different instrument landing 

system approach to a full stop landing. You will be given assigned headings and altitudes 

to maintain until you are cleared for the instrument approach. As you can see, we have 

the instrument approach plate for the ILS runway [runway number] at [name of airport 

Here's is the airplane paper checklist for you to use. Please use the checklist as you would 

during any normal flight. You should talk aloud and touch each check item while doing 

your flow checks to confirm it is complete. Please take a moment to familiarize yourself 

with the ILS approach plate. Here is a copy of the latest Automatic Terminal Information 

Service (ATIS) information. So as not to interfere in your flight, I will be leaving the 

room while you are conducting your flight and not be able to help you in any way. I will 

be observing and recording your flight using the web cameras, computer monitor, and 

flight simulation software to permit me to conduct a post-flight briefing. I will play the 

role of Air Traffic Control and provide you with appropriate vectors and altitudes. You 

will need to talk with [name of airport] Tower and [name of airport Approach Control]. 

After each landing it will not be necessary to conduct an engine shut down check. Also 

after each landing and before you are re-positioned at the end of another runway for 

another take off, I will provide you with some post-flight information. So there will be a 

short break of 3-5 minutes before I can return to the room and give you that information. 

[(Initial session) Also, as indicated in the informed consent document, I will be assessing 

your performance today, and there is a chance that you may be eliminated from the study 
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after today’s session]. We are starting the flight at the hold line of runway [runway 

number] in [airport]. The before starting engine, engine start, before taxi, and taxiing 

checklists have been completed. Please be certain to start at the before takeoff segment of 

the checklist. Do you have any questions before we begin? If for any reason you feel you 

need to discontinue the flight, just tell me that by saying it out loud and I will terminate 

the flight immediately. Are you ready? Please wait for my call to announce the beginning 

of the flight. 
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Appendix F 

 

Instructional Script Simulated, Intelligent Audible
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Audible Checklist Pre-flight Instructional Script 

 

 

You have been re-positioned at [airport] near the end of runway [number] for 

another flight. As you can see, we have the instrument approach plate for the ILS runway 

[runway number] at [name of airport]. As before, please be ready to use the checklist at 

the normal time that you would in a flight, but when the appropriate time for a checklist 

occurs  a red checklist button on the dash board will light, once it has lit the appropriate 

checklist will begin.. Once the simulated audible checklist begins you should talk aloud 

and touch each check item while doing your flow checks to confirm it is complete, 

simply say check after the system says “check”. If you need to pause the audible checklist 

say “pause”, to resume say “resume”, to repeat the checklist say repeat. After the list is 

complete the light will turn off until the next appropriate time for a checklist. Please take 

a moment to familiarize yourself with the ILS approach plate. Once again, I will play the 

role of Air Traffic Control and provide you with appropriate vectors and altitudes. You 

will need to talk with [name of airport] Tower and [name of airport Approach Control]. 

To remind you, after the landing it will not be necessary to conduct an engine shut down 

check. We are starting the flight at the hold line of runway [runway number] at [airport 

name]. Once again the before starting engine, engine start, before taxi, and taxiing 

checklists have been completed. Please be certain to start at the before takeoff segment of 

the checklist. Do you have any questions before we begin? If for any reason you feel you 

need to discontinue the flight, just tell me that by saying it out loud and I will terminate 

the flight immediately. Are you ready? Please wait for my call to announce the beginning 

of the flight. 
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Appendix G 

 

Debrief Script
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Debriefing Script  

 

 

Thank you for participating in this study. The purpose of this study is to determine the 

accuracy differences between paper and audile checklist performance and if either or both 

can be improved by using graphic feedback after a flight. Results of this study will be 

used as part of the requirements to complete my masters training in the Psychology 

Department at Western Michigan University. I would like to take you through the 

summary data of your performance during the experiment. We assigned you to fly using 

the [paper/audible] checklist. During the first part of the study, we did not give you any 

feedback about how well you completed the checklist. Then we added the graphic 

feedback during session # [fill in the session number]. We then stopped giving you the 

graphic feedback on checklist performance to see if any increases during the preceding 

sessions would continue once we no longer gave you that feedback. Do you have any 

questions about your data, the study or your participation? Please do not discuss this 

study with anyone else because we have not yet completed the study and to do so may 

influence our future observations of other participants. 

Thank you again for participating in this study.   
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Appendix H 

 

Eligibility Questionnaire
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Eligibility Questionnaire 

 

 

Please complete the following questions.  All information you provide will remain 

confidential. 

 

Participant Number ______________________  

 

 

1. Are you instrument rated? ___ Yes ___ No 

 

2. How many total actual or simulated instrument hours have you logged? 

 _____hrs 

 

3. What is your total flight time? 

 _____hrs 

 

4. How many total ILS approaches have you done? 

 _____hrs   

 

 

5. Approximately how many hours have you flown in the past 3 months? _____hrs 

 

6. How many hours have you flown solo or as PIC after your Private Certificate? ___hrs 

 

7. Approximately how many total landings have you made since learning to fly? _____ 

 

8. Approximately how many hours do you have in total? _____hrs 

 

9. Approximately how long can you devote to this study? _______________end date. 

 

10. Is it possible for you to return after the study is complete for one session? _______ 

 

11. What aircraft types have you flown?__________________________________ 

 

12. How long has it been since you have flown another aircraft other that the SR20 or 

SR22?______ 

 

 

 

Thank you!  
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Appendix I 

 

Informed Consent Document
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Western Michigan University 

Department of Psychology 

 

Instrument Landing Approaches Using a PC-ATD Emulating a Cessna 172 

 

Principal Investigator: Ron Van Houten, Ph.D. 

Co-Principle Investigator: William Rantz, Ph.D. 

Student Investigator: Bryan Hilton, M.A. 

 

You are being invited to participate in a research study designed to determine how well 

pilots can fly an instrument landing approach using a person computer aviation training 

device (PC-ATD) emulating a Cessna 172. The study is being conducted by Bryan Hilton 

who is masters student at the Western Michigan University Department of Psychology. 

Bryan Hilton is conducting this study as a part of his masters training. Dr. Ron Van 

Houten is his graduate advisor. William Rantz is Co-principle Investigator. 

 

Eligibility requirements. To be eligible to participate, you must have a private pilot 

certificate and a valid instrument rating. You also must be able to attend at least two one-

hour sessions a week for 2-3 weeks.  

 

Study procedures and length of participation. During each session, you will fly four 

standard instrument landing system approaches to an airport using a PC-ATD. Each 

session will last approximately two hours and you will be asked to attend from 5 to 10 

experimental sessions over a 3-week period. The total number of sessions you will attend 

will depend upon your performance. Your performance on the Cirrus SR20 FTD will be 

assessed during the first session, however, and there is a possibility that your 

participation will be terminated after the first session based on that assessment. 

 

Digital Video and Audio Recording. All sessions will be digitally recorded to enable us 

to accurately assess your flight performance. The recordings will be held in strictest 

confidence. The digital computer file will be identified only by a number that is assigned 

to you. The recordings will not be used for public presentations. At the end of the study, 

these recordings will be destroyed. 

 

Risks. You may experience some physical minor fatigue, or stress when you are 

performing the instrument landing approaches. To offset this, you will not begin the next 

flight in the session until you are ready. You may also stop the session at any time by 

telling the experimenter you do not want to continue. 

 

Benefits. You may improve your flight and instrument landing 
approach skills by repeatedly flying the simulated flight patterns. 

You may also learn about research regarding how post-flight 
feedback and audible checklists may improve performance. The 
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information obtained from the study may suggest ways to improve 
the flight training of student pilots. 

 

Confidentiality. All information obtained in this study will remain strictly confidential. 

When results of the study are presented publicly, you will not be identified. You will be 

assigned a number and that number will be used to identify your data. 

 

Voluntary participation. Your participation in this study is completely voluntary. You 

may withdraw at any time without penalty. Your participation in the study, or your 

withdrawal from the study, will not affect your grades in any of your courses. At the end 

of the study, the experimenter will answer any questions you have and explain how your 

data will help to learn more about how post-flight feedback and/or may improve 

performance. 

 

Who to contact if I have questions. If you have any questions about this study you can 

call Bryan Hilton at (616) 634-2923. You may also call Bryan Hilton’s faculty advisor, 

Dr. Van Houten, at 387-4471. In addition, you may also contact the Chair, Human 

Subjects Institutional Review Board (387-8293), or the Vice President for Research (387-

8298), if questions or problems arise during the course of the study. 

 

This consent document has been approved for use for one year by the Human Subjects 

Institutional Review Board as indicated by the stamped date and signature of the board 

chair in the upper right corner. Do not participate in this study if the stamped date is older 

than one year. 

 

Your signature below indicates that you have read the above information and agree 

to participate in the study. 

 

 

 

Participant Signature:        Date:  

  

 

 

Please keep the attached copy of this form for your records. 
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Appendix J 

 

HSIRB Application
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