
Cognitive Science Evaluation of Safeguards lnspector List Comparison Activities
using Human Performance Testing

Zoe N. Gastelum, Laura E. Matzen, Mallory C. Stites, Heidi A. Smartt

Sandia National Laboratories

Albuquerque, NM, USA

Abstract

While conducting in-field safeguards verification activities, international nuclear safeguards inspectors
are confronted with information-rich environments in which they are expected to complete their tasks
while maintaining high levels of situational awareness. In this setting, situational awareness is crucial
both for their personal safety in an industrial environment and to enable the detection of any potentially
inconsistent activities that could indicate an anomaly. Many in-field activities require inspectors to
compare an IAEA-constructed list to other lists or items within the facility, such as physical inventory
items, seals, records of shipments and receipts, or other documentation. The format of these lists could
have a substantial impact on the ease or difficulty of these inspection tasks. How, then, can the IAEA
format these types of lists so that safeguards inspectors can complete their inspection tasks with the
highest levels of accuracy, timeliness, and situational awareness? In 2017, our team identified this area as
one in which research could contribute to both the field of cognitive science and to international nuclear
safeguards. In this paper, we will describe our research questions posited for human performance testing
related to visual inspection and change detection tasks. We will then describe the experimental design and
methods including our six experimental conditions for list presentation. Then we describe how task
performance results were used to compare the list presentation conditions. We will close with an analysis
and conclusions from the experiment, and proposals for additional research.

Introduction

The so-called information age has emerged from the convergence of the global spread of the Internet,
cloud computing, and the miniaturization of technologies, and has led to pervasive information
generation, access, sharing, and analysis (think of smartphones, which offer ubiquitous sensing with geo-
location, still and video cameras, audio recorders, and more with the ability to instantaneously upload to
social sharing platforms). Within this expansive and expanding information environment, the
International Atomic Energy Agency (IAEA) is accessing and analyzing myriad new sources of
potentially relevant open source and geospatial information streams. In addition, the IAEA has
responsibilities in an increasing number of nuclear facilities across the globe as civilian nuclear energy
programs emerge in newly nuclear states, and more states bring Additional Protocol declarations into
force.

Within this vast safeguards information environment, safeguards-relevant information must be prioritized
and provided to safeguards inspectors and analysts in comprehensible and actionable ways. In 2016, our
research team began assessing how to best provide information to safeguards inspectors working in the
field to support their timely, accurate, and situationally aware performance. We focus our research on
information to which the IAEA Department of Safeguards currently has access and utilizes. While some
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of these research findings may also be applicable to safeguards analysts working at IAEA Headquarters,
we focus our research on safeguards inspectors conducting in-field safeguards activities.

In 2016 and 2017, we conducted an extensive literature review of both the cognitive science and
international nuclear safeguards domains to identify unanswered research questions regarding how
inspectors are provided with, use, and interact with, information while performing in-field verification
activities [1]. Resulting from our literature review, the research team prioritized human performance
research in three key areas: visual inspection, wayfinding, and knowledge transfer. In this paper, we will
describe the experimental design, data collection, and results of our initial human performance
experiment for visual inspection tasks for safeguards, and describe additional research that we propose
would allow us to make broad recommendations to impact safeguards inspectors working in the field.

Research questions

We designed our visual inspection experiment around the physical inventory verification (PIV) and book
audit activities in which IAEA safeguards inspectors compare a list from IAEA headquarters consisting of
information from the state declaration (the "inspector list"), to an operator-provided list in the field
("facility list"). The purpose of the visual inspection experiment was to determine if the way in which the
inspector list was presented could impact inspectors' timeliness, accuracy, and situational awareness
during that activity. The metrics for each of these three criteria (timeliness, accuracy, and situational
awareness) will be explained in more detail below.

We assumed for the experiment that the state- or operator-supplied information would be outside of the
IAEA's control, and thus was held constant. Presentation of the "inspector" list, for this research,
consisted of the visualization of the ordering and coloration of items in an electronically-presented list.
Paper, 3-D, virtual or augmented reality, or other list visualizations were not tested. The test conditions
used proxies for IAEA lists and inspectors, and will be described in additional detail below.

Method

Participants 

Eighteen participants were recruited from the employee population of Sandia National Laboratories and
were compensated for their time. Three of the participants were later excluded from the analysis due to
failure to follow the task instructions (two participants) or poor eye tracking data (one participant). The
remaining 15 participants (11 males and 4 females) had an average age of 37 years. The majority of the
participants (12 of 15) held an advanced degree, including Master's degrees or PhDs.

Materials

The experimental materials consisted of six pairs of lists. For each pair, one list was designated as the
inspector's list and one was designated the facility's list. Each list contained 36 pairs of seal numbers and
container numbers, arranged in four columns. See Figure 1 for an example. The seal identification
numbers were six-digit numerical strings. For each pair of inspector/facility lists, the first digit of the seal
number was always the same and the five final digits were pseudorandomly generated such that every
digit (0-9) appeared approximately the same number of times in each position. This was done to avoid
any patterns within the seal numbers that could have attracted participants' attention or made some
numbers more memorable than others. The container numbers consisted of two letters and two numbers,
separated by a hyphen, such as "AB-37." There were ten possible letter pairs, each consisting of two
unique letters (AB, CD, EF, HK, LM, NP, RS, TY and VZ). The same letter pairs were repeated multiple



times in each list, but always with different numbers attached such that each container number was

unique.

Ssal/Cestause. SeAl/Contalmax Seal/ConcaLoo. Saal/ContAloar 5rol/COMAiner Seal/Container Seal/Container Seal/Container

287367 98-97 281472 112-31 289320 N8-23 279621 09-74 287367 GI-97 218472 HK-17 289320 NP-21 279621 RS-74

261542 TY-28 226899 A9-10 247151 68.-44 291712 co-93 261543 TY-28 236899 AB-10 247351 EF-44 291712 CD-93

269106 82-62 273376 69-73 239851 EF-43 285141 TY-24 269106 VZ-62 273376 05-73 238951 EF-43 285141 TY-24

213699 EF-50 224573 V2-64 243742 00-58 218062 6E-32 213969 EF.50 224537 V2.64 243742 G1.55 218062 HK.32

292916 TY-17 258638 66-35 229197 93-20 2904/5 96-33 292916 1Y-17 258638 HK-35 229197 AB-20 290475 G1-96+
270754 TY-11 232461 V2-66 299530 CD-59 227812 AB-02 270754 HK-4S 232461 VZ-66 299538 CD-59 263616 RS-86

2788/8 L8-85 271919 BE-40 211526 AB-01 258683 119-09 278878 LM.85 245619 NP-34 211526 AB-01 258683 AB-09

298320 co-57 252992 0I-52 241870 co-91 241780 Er-49 298320 CD.57 252992 G1.52 241870 CD-91 241780 EF.49

265143 EF-48 250873 144-84 264955 CD-92 282235 02-76 265143 EF-48 250873 LM-84 264955 65-82 282235 RS-76

Inspection Complete

_AL

Figure 1. Example of the list pair stimuli, with the inspector's list on the left (in this case, randomly ordered with no coloration)
and the facility's list on the right.

The items within each inspector's list were divided into five conditions. Of the 36 seal/container pairs on
each inspector's list, 18 were matches to pairs on the facility's list. We refer to these as the "Match"
items. Four of items on the inspector's list contained seals that were on the facility's list but paired with a
different container number. For example, seal 270754 might be paired with container TY-11 on the
inspector's list and with container HK-45 on the facility's list. We refer to these as the "Wrong
Container" items. Two of the items on the inspector's list were entirely missing from the facility's list and
are referred to as the "Missine items. Four of the seal numbers on the inspector's list had a near-match
on the facility's list, but with two numbers transposed. For example, the seal/container pair on the
inspector's list might be "239851 EF-43" while the corresponding item on the facility's list was "238951
EF-43". We refer to these as the "Transposer items. Finally, eight of the items on the inspector's list had
both a match on the facility's list and a transposed version of the seal that appeared on both lists. For
example, seal "261543" and seal "265143" both appeared on the inspector's list and both had a match on
the facility's list. We refer to these as the "Transposed Match" items. These were included to increase the
difficulty of the matching task. For the Transposed and Transposed Match items, there were four different
types of transpositions: the 2nd and 3th digit of the seal number, 3th and 4th digit, 4th and 5th digit, or 5th and
6th digit. In half of each of these types of transpositions, the numbers were visually similar to one another
(such as 6 and 9) and in half they were visually different (such as 1 and 2). The subtypes of transpositions
were evenly distributed across all six lists.

The seal/container pairs in the facility's list were always presented in a random order. The order of the
seal/container pairs on the inspector's list was manipulated across the six blocks. There were three
ordering conditions for the seals: random order, numerical order, or facility order (in which the seals were



presented in the same order as those in the facility's list). There were also two color-coding conditions. In
half of the blocks, all the list items were presented in black font. In the other half, the items on the
inspector's list were color-coded according to where the corresponding item appeared on the facility's
list, where each column of the facility's list was assigned a color. An example of the random order, color
coded condition is shown in Figure 2. Items on the inspector's list corresponding to those in the first
column on the facility's list were colored red, and items corresponding to the second, third and fourth
columns were colored teal, blue, and purple, respectively. The ordering and color-coding conditions were
fully crossed, creating a 3x2 within-subjects design, meaning that all participants received all 6 list
conditions.

Seal/Coetainer Seal/Contatner Seal/Container &Dal/Container

448234 TY-36 481532 01-59 490798 114-99 404147 734-32

495945 HA-07 437596 4r-14 416451 944-55 469711 '62-6

4771391 114-52 415921 VE-01 436780 A5-26 49, A 7

429771 .641 443649 AB-30 494432 7:6-24 4 ,,, 24-03

441664 4,13 452404 0,0-77 476891 AB-27 466352 VE-82

497088 NP-95 982149 TY-34 424569 114-94 4,3121 1,97

469554 Er-15 4220E5 NP-46 433866 31-69 479711 9r-OS

476981 A9-21 469172 A9-24 439312 AB-25 425032 TY-39

413743 47-54 9504E1 62-99 415912 C12-80 443954 TY-31

Inspection Complete

5e9l/COntainer 5eal/CnnlaineD eal/Container 5e4l/Comainer

452804 CD 77

442569 LM-96

455985 HK-07

493210 AB-28

497088 NE 45

477891 EF-04

476891 A8-27

469554 EF-15

443669 A11-30 480686 EF-13 490788 LM-99 415921 VZ-81

433868 G1-69 469432 VZ-86 437596 GI-60 466325 VZ-82

454643 NP-35 489711 HK-05 425032 TY-39 448234 TY-36

418653 LM-55 472210 LM-53 476981 AB-21 439312 AB-25

429771 NP-41 415912 CD-80 450451 VZ-89 421923 VZ-75

410749 V2-76 496432 EF-20 438246 CD-62 482419 TY-34

422865 NP-46 453127 CD-66 481532 GI-59 436788 A8-26

Wwwnl Column2 columna Column 4

Figure 2. Example of the random order, color coded condition

Task

The participants completed a list-to-list matching task that was divided into six blocks. Each block
contained one of the six versions of the inspector's list, as described above. The inspector's list and the
facility's list were presented side-by-side on the computer screen, with the inspector's list always
presented on the left. Participants were instructed to check all the items on the inspector's list to see if
they were on the facility's list. When participants made a decision about an item on the inspector's list,
they clicked on it. Clicking on a seal/container pair brought up four response choices in the center of the
screen. The choices were "Seal present, correct container," "Seal present, incorrect container," "Seal
missine and "Other issue." Participants clicked on one of the four choices to indicate their response for
that seal. After a response was recorded for a seal, that seal and its corresponding container number were
grayed out on the inspector's list, to help participants keep track of their progress. After checking off all
of the items on the inspector's list, participants clicked a button to indicate that they had completed their
inspection task.



During each block, the background color of the screen changed two to three times. The possible colors
were purple, blue, and teal (examples of the purple and blue backgrounds are shown in Figure 1 and
Figure 2, respectively). The changes were linked to particular seals, such that after a participant clicked
on that seal, the background color would change on the next trial. The seals that triggered the color
changes were different for each block. Participants were instructed to click on a button labeled "Color
Change as soon as they noticed a change in the background color. At the end of each block, they were
also asked to report how many times the color had changed during that inspection task. The color change
detection task was included as a measure of the participants' situational awareness during the inspection
task. We hypothesized that participants would be more likely to notice the color changes when the
inspection task was easier.

Procedure

After giving their informed consent, participants were seated in a dimly lit, sound attenuating booth. They
were seated so that their eyes were 80 cm from the computer monitor. Participants completed a practice
session that explained the task, including the background color changes and all of the possible
configurations of the inspector's list. Then they completed a simple version of the inspection task in
which they had to check off a list of four seals. After participants had completed the practice block and
indicated that they understood the task, the eye tracker was calibrated. Eye tracking data was collected
with a Fovio eye tracker and recorded and analyzed with EyeWorks software. The participants completed
a five-point calibration sequence, and then the accuracy of the calibration was assessed by the
experimenter and repeated if necessary. The calibration process was repeated prior to each block of the
experiment.

The participants completed the six blocks of the experiment in a random order. Each block began with a
description of how the inspector's list would be organized. Each trial began with a fixation cross that was
presented in the center of the screen for 1.5 seconds. Then the lists appeared on the screen and remained
there until the participant clicked on a seal on the inspector's list. Clicking on a seal added the four
response choices to the screen. After the participant clicked on one of the response choices, the next trial
began. Clicking on the "Color Change" button also initiated a new trial. Once participants had checked
off all of the seals on the inspector's list, they clicked the "Inspection Complete button. They were then
asked to indicate how many times the background color changed during the inspection task. Their choices
ranged from zero to four, and they clicked on the number corresponding to their answer. Finally,

participants were asked to give a brief description of the strategy that they used during the inspection task.

Results

Behavioral Data

The average reaction time and accuracy scores for the six different list organization conditions are shown
in Error! Reference source not found.. The participants' overall accuracy was near ceiling for all
conditions, while the reaction time results revealed much larger differences between conditions.

Accuracy

For the overall accuracy scores, a 3x2 within-subjects Analysis of Variance (ANOVA) was used to assess
the differences across conditions. There was not a significant main effect of list order (F(2, 70) = 0.56) or
of color coding (F(1, 70) = 3.14, p = 0.08). This is likely due to the near-ceiling performance for most of
the stimulus conditions. The only stimulus type for which participants had lower accuracy scores was for
the Transposed items. A 3x2 within-subjects ANOVA conducted for only the Transposed items showed



that there was a significant main effect of list order (F(2, 70) = 6.40, p < 0.01), but no significant effect of
color coding (F(1, 70) = 0.71) for these items. Post-hoc t-tests showed that for the conditions with color
coding, participants had significantly lower accuracy for the Transposed items in the facility order
condition when compared to the random order condition (t(14) = 2.22, p < 0.03). For the conditions
without color coding, the average accuracy for the Transposed items was significantly lower in the facility
order condition than in the numerical order (t(14) = 2.09, p < 0.03) or the random order (t(14) = 2.81, p <

0.01) conditions.
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Figure 3. Average reaction time and accuracy scores far the six list conditions

Reaction Time

For the average reaction times, there was a significant main effect of list order (F(2, 70) = 159.02, p <
0.001), a significant main effect of color coding (F(1, 70) = 70.74, p < 0.001), and a significant
interaction between the two (F(2, 70) = 19.52, p < 0.001). Post-hoc paired t-tests showed that participants
responded significantly faster when there was color coding in the random order (t(14) = 5.42, p < 0.001)
and numerical order conditions (t(14) = 6.70, p < 0.001). Color coding did not have a significant effect in
the facility order condition (t(14) = 0.56). For the conditions with color coding, participants were
significantly faster on the facility order condition than on the numerical order condition (t(14) = 11.99, p
< 0.001) and significantly faster on the numerical order condition than on the random order condition
(t(14) = 2.41, p < 0.02). For the conditions without color coding, participants were significantly faster on
the facility order condition than on either of the other ordering conditions (ts > 10.79, ps < 0.001), and
there was not a significant difference between the random and numerical order conditions (t(14) = 1.42, p

= 0.09).

Search Strategy

The order in which participants checked off the seals on the inspector's list was analyzed to assess the
strategy that each participant used to complete the inspection task. This analysis revealed three general
patterns: checking off one row or column at a time, checking off one color group at a time, or using
numerical ordering to locate seals. There were three cases in which a participant checked off the seals in a
seemingly random order, in which case their order was classified as "other." Each list presentation
condition supported different response patterns, so the presentation condition had a strong influence on
the order of the participants' responses.



When the inspector's list was presented in a random order with no color coding, all but one participant
used a systematic strategy in which they moved along one row or column at a time (the remaining
participant checked off seals in a random order). When color coding was added to the random list order,
four of the participants checked off one color at a time, ten moved along the rows or columns, and one
used a random order. When the inspector's list was presented in numerical order, without color coding,
four of the participants started their search from the facility's list and then used the numerical ordering of
the inspector's list to guide their search. The other 11 participants moved along the rows or columns of
the inspector's list and did not use the numerical ordering to their advantage. When the inspector's list
had both numerical order and color coding, six of the participants checked off one color group at a time
and nine moved along the rows or columns. None of the participants took advantage of the numerical
ordering in this condition. When the inspector's list was in the same order as the facility's list,
participants always moved along the rows or columns, regardless of whether there was color coding.
There was only one exception, a participant who checked off the non-match seals first, then went back
through the list to check off all the matching seals. The presence of color coding, which corresponded to
the columns in these conditions, made the participants more likely search by column than by row. No
participants moved row-by-row when the columns were color coded, but five participants moved row-by-
row when they were not.

T-tests were used to compare the participants' average reaction times for different seal checking patterns
in conditions where there was variability among the participants. For the numerical order condition with
no color coding, participants were significantly faster when they took advantage of the numerical order
than when they did not (t(13) = 5.13, p < 0.001). For the numerical order and random order conditions
with color coding, there were no significant differences in reaction time between people who checked off
items by color and people who checked off items by row or column (all ts < 0.97, all ps > 0.19).

Color Change Detection

During each block, the background color changed either two or three times. Participants were instructed
to report the changes as soon as they noticed them. At the end of each block, they were asked to report the
total number of color changes in that block. The average results are shown in Figure 4. Participants
missed many of the color changes and there was a wide range of variability in their accuracy. 3x2
ANOVAs showed that there were no significant differences in color change detection across conditions
(all Fs < 1.59).
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Eye Tracking Data

The average number of fixations per trial is shown in Figure 5. A 3x2 within-subjects ANOVA showed
that there was a significant main effect of order (F(2, 70) = 56.11, p < 0.001), a significant main effect of
color coding (F(1, 70) = 34.07, p < 0.001) and a significant interaction between the two (F(2, 70) = 11.70,
p < 0.001). Post-hoc paired t-tests showed that participants had significantly fewer fixations per trial when
there was color coding than when there was not for the random order (t(14) = 5.02, p < 0.001) and
numerical order conditions (t(14) = 3.22, p < 0.01), but not for the facility order condition (t(14) = 1.65, p
= 0.06). When comparing across the ordering conditions, participants had significantly fewer fixations for
the facility order conditions than for the random and numerical order conditions, both with color coding
(all ts > 5.07, all ps < 0.001) and without (all ts > 6.43, all ps < 0.001). There was not a significant
difference in the number of fixations between the random order condition and the numerical order
condition for either color coding condition (all ts < 1.29, all ps > 0.10).

To assess the efficiency of the participants' visual search, we calculated the average number of regions
viewed per trial for each condition. This indicates how many seal/container pairs the participants looked
at before finding the item that they were looking for or otherwise terminating their visual search. The
results are shown in Figure 5. Note that there was a very wide range, with participants viewing an average
of 10 seals per trial in the easiest conditions and over 60 in the most difficult condition. A 3x2 within-
subjects ANOVA showed that there was a significant main effect of order (F(2, 70) = 20.56, p < 0.001), a
significant main effect of color coding (F(1, 70) = 18.73, p < 0.001) and a significant interaction between
the two (F(2, 70) = 4.86, p < 0.02). Post-hoc paired t-tests showed that participants viewed significantly
fewer list items per trial when there was color coding than when there was not for the random order (t(14)
= 5.38, p < 0.001) and numerical order conditions (t(14) = 4.28, p < 0.001), but not for the facility order
condition (t(14) = 0.20). When comparing across the ordering conditions, participants showed the same
pattern across both color coded conditions, viewing significantly fewer seals in the facility order
conditions than in the numerical order conditions (all ts > 4.98, all ps < 0.001) and significantly fewer
seals in the numerical order conditions than in the random order conditions (all ts > 1.79, all ps < 0.05).
For a visual example of how the color coded condition changes participants' search strategies, see Figure
6. The color coding allowed participants to constrain their visual search to only one column of the facility
list, making the search more efficient.

Average Number of Fixations Average Number of Items
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Figure 5. Average number offixations per trial and average number of seal/container pairs viewed per trial fbr each
experimental condition



Figure 6. Example of how a color coded list condition impacts search strategy. The screenshot on the left shows a no coloration
condition in which the participant searches up and down the columns on the facility's list. In the screenshot on the right, the
participant used the color coded list condition to constrain eye movements within the approximate location of the searched-for
item.

We also analyzed the patterns of eye movements for the trials where the background color changed. This
analysis revealed a clear difference between the trials where participants noticed the color change and the
trials where they did not. On trials where the participants noticed the change right away, they spent a large
proportion of the trial looking at the background, with an average of 59% of the gaze points falling in the
background region. When participants missed the color change, only 10% of the gaze points were in the
background region. There were also cases where participants indicated that there was a color change
when there was none. In these cases, an average of 64% of the gaze points fell in the background region,
indicating that participants were studying the background color.

Discussion

The results of this experiment indicate that the ordering of an inspector's list does not have a substantial
impact on the inspector's overall accuracy, but it has a major impact on how long it takes to complete a
list-to-list comparison. When the two lists that the participants were comparing were in the same order,
the participants completed the task fastest, had lowest average number of fixations, and viewed fewer
seals on each trial, indicating a fast and efficient search process. However, one disadvantage of this rapid
search process was that participants were less likely to notice transposed numbers in the seals. Although
they had high accuracy overall, they missed some of the subtle differences between the two lists.

When the inspector's list was in numerical order, few people adapted their search strategies to take
advantage of the list's structure. Participants generally started by selecting a seal on the inspector's list,
searching for a matching seal on the facility's list, and then checking off that item on the inspector's list.
Utilizing the numerical ordering required a different approach, namely selecting a seal on the facility's list
and then using the numerical ordering of the inspector's list to quickly zero in on where that seal number
should be. However, only four of the 15 participants altered their search strategy to look at the facility's
list first in a no color condition. The participants who took advantage of the numerical ordering were
significantly faster than those who did not. However, because so few participants took advantage of the
order, the average reaction times for the numerical lists were very similar to the random order lists. If the
numerical ordering approach were implemented in the field, it may be beneficial to train inspectors on the
optimal search strategy to use in conjunction with this type of list structure.

In the numerical order, color coding condition, participants had the option of using either numerical order
or color coding to guide their search. In that condition, none of the participants used the numerical order,
even if they had used the numerical order to help them when there was not color coding available. The



participants were substantially faster when relying on the color coding rather than the numerical order,

indicating that the color coding was more effective in streamlining their visual search.

In the facility order condition, the color coding and the list order provided redundant information, so
adding the color coding did not provide any additional benefit. However, the color coding had a
substantial impact on the participants' speed for the other list order conditions. In the numerical order
condition, participants were more likely to rely on the color cues than on the list order. Although
participants were split between those who checked off items in color groups and those who checked of
items by row or column, both strategies led to significantly faster performance when there was color
coding compared to when there was not. This indicates that participants were using the color cues to
guide their eye movements even when they did not change the order in which they moved through the
inspector's list. This was also reflected in the lower numbers of fixations per trial and the lower number
of seals viewed per trial in the color coding conditions. The color cues allowed participants to constrain
their visual search, making it faster and more efficient.

Future Work

The visual comparison of two full lists was meant to simulate a physical inventory verification, or PIV,
activity in which an inspector verifies all facility data. To understand a more complete scope of how
inspectors use lists in the field, we plan to deploy two additional experimental conditions:

1. Partial list to full list. In this experiment, the inspector's list would represent a random subset of the
facility's list, as with an interim inventory inspection or other random sampling done as part of
routine safeguards inspections. This experiment is prompted by the idea that an individual's search
strategy, and thus use of visual presentation of the list, may change based on whether they expect to
verify the complete facility's list, or a random selection from that list. A partial list condition will
make some search strategies observed in the full list comparison activity much less effective, and is
thus expected to change the potential impact of list visualizations. It will also offer the research team
the opportunity to more closely observe the impact of a "noisy" environment in which many of the
state/operator list items will not be verified.

2. Partial list to a single item. In this experiment, the inspector's list would contain a sub-set of the items
presented. This experiment represents an interim inventory verification or other random sampling
done as part of a routine inspection that could apply to seal, container, or other item verification
activities. Similar to the partial list to full list experiment, this experiment would have an additional
"noise factor because only a subset of the items presented to the inspector will appear on the
inspector list. To accompany the "single item" experiment, we plan to implement an interactive map
function that will further emphasize the facility location information. The map will allow participants
to navigate between "rooms," each of which will have their own sub-set of seal/container pairs for
verification. This should allow us to further examine search strategies based on the facility order
condition.
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