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ABSTRACT

Guilt, motivation, and item difficulty were manipuldten the present study to
determine their effects on oculomotor and behavioral urea®f deception. Fifty-six
subjects were in the guilty condition and stole $20 frose@etary’s purse. Another 56
subjects were innocent and did not steal anything. All styeere told that some
subjects had to download an exam from a professor’'s computen actuality, no one
committed that crime. Half of the subjects wereraifiea $30 bonus if they could
convince the examiner of their innocence, and the rentagbjects were offered a $1
bonus. Subjects answered 48 true/false items five timds thkeir eye movements and
pupil diameter were recorded. Sixteen items pertainéaettheft of the $20, 16
pertained to the theft of the exam, and 16 were netgraki Half of the subjects
answered a mixed set of difficult and easy true/falsestand half answered only easy
items. Subjects completed a Stroop task after answémnnge/false items to test a self-
regulatory depletion hypothesis. Subjects then wereviateed to assess strategies they
may have used to appear innocent on the test.

Guilty subjects showed the largest pupil diameter whaeirg the cash items.
Guilty subjects took longer to respond, made more fixatiand did more reading and
rereading when answering the exam and neutral itemecéni subjects did not show as
large a difference among the three item types as diduiity subjects. A weighted

combination of four variables that were diagnostic okgéon correctly classified 84%



of guilty subjects and 89% of innocent subjects. Contmapredictions derived from the
self-regulatory depletion hypothesis, there were no eiéécts of guilt, motivation, or
item difficulty on Stroop response time or accuraybject responses in the interview
indicated that they tried to be consistent in how tleeyl and answered the items and

took their time when answering the neutral items.
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CHAPTER 1

INTRODUCTION

The polygraph is used by many government agencies to adjsidtcators in
making employee retention and hiring decisions. Althouglptilygraph can be a useful
tool in these situations (Krapohl, 2002), the National Reke@ouncil (2003) recently
published a report that questioned the validity of the polygaaphits utility as a security
screening tool and called for the development of new sg@arieening techniques.

A problem with the polygraph is that it relies on emodibresponses to test
stimuli that are nonspecific and habituate. To addi@se ©f these concerns, Cook et al.
(2008) developed a cognition-based deception test that n@whéue in screening
contexts. Inthe Cook et al. study, subjects committedod two mock-crimes or were
innocent of both crimes. One group of guilty subjeaifest20 from a secretary’s purse.
Another group of guilty subjects downloaded credit card méiion from a graduate
student’s computer. All subjects were fitted with an egeker and answered true/false
(T/F) items on a computer screen. There were thagories of items: items that
pertained to the theft of the $20, items that pertaineketohteft of the credit card
information, and neutral items. Including questions abaultiple issues allowed Cook
et al. to simulate a security screening situation. H@esung situations, multiple issues
are addressed, and the person may or may not be decdjatisteoae or more issues on

the test. Dependent measures included number of fixatiade on an item, first pass



duration (time spent reading an item), second pass dufatimspent rereading an
item), and pupil diameter (PD).

In the Cook et al. (2008) study, some of the results warsistent with
predictions, whereas others were not. Cook et al. eagestibjects to show more
fixations, more reading and rereading, and larger PD wdwfing items that pertained to
the crime they committed. Subjects did show largeoRRems pertaining to the crime
they committed, suggesting that they engaged in effortbdgssing of those items.
However, for number of fixations, first pass duratiang second pass duration, guilty
subjects made more fixations and spent more time readéhgegeading items that
pertained to the crime theld not commit. The same pattern was seen for both groups
of guilty subjects. These results were unexpected. oDt goals of the present study
was to determine if the unanticipated pattern of resaliserved by Cook et al. could be

replicated.

Pupil Diameter
Pupil diameter was one of the primary dependent variabbieserest in the

present study. Decades of research have demonstratetidhges in PD are reliable
and valid indicators of cognitive effort. Increasepupil diameter are associated with
task difficulty in mental multiplication (Ahern & Bég, 1979; Hess & Polt, 1964), recall
and transformation of digit strings (Kahneman & Beat866), letter processing (Beatty
& Wagoner, 1978), sentence processing (Just & Carpenter, 1989Gr@% 1982), and
lexical translation (Hyona, Tommola, & Alaja, 1995). &a al. (2008) found PD to be
a reliable indicator of deception, which is consistetth the idea that subjects exerted

cognitive effort while reading the T/F items. Theseailtessupport a proposal made by



Johnson, Barnhardt, and Zhu (2005). Johnson and colleagpes@dahat deception
requires two processes, both of which require cognitivatefSubjects must inhibit the
truthful response and formulate a deceptive respongesdo, Barnhardt, and Zhu
(2004) showed that there are different patterns of brawitsgdfor truthful and deceptive
responding. Johnson, Barnhardt, and Zhu (2003, 2004) also havaesieated that there
are different patterns of brain activity for shortddong-term deceptive responding.
Research on PD and deception generally has found P®ano imdicator of
deception. Heilveil (1976) found PD to be largest when sujegiorted that they were
deceptive when answering questions about themselves. Djdarsnholm, Hillix, and
Perrine (2001) measured PD while participants made truthdutlaceptive responses
regarding semantic and episodic information. The langesease in PD was found when
subjects were deceptive, but there was no difference foP&mantic and episodic
information. Bradley and Janisse (1979) and Janisse adieBrd980) measured PD as
subjects answered truthfully or deceptively to questiogarcing a numbered card they
had chosen. PD discriminated between the truthful aneptiee groups. Bradley and
Janisse (1981) conducted a mock-crime experiment in whicly gultects stole a dollar
and hid it on their person. Innocent subjects did not atedhing. Subjects were given
two polygraph tests: a concealed information test aswh@arison question test. PD
discriminated between the guilty and innocent subjecthéoconcealed information test
but not for the comparison question test. In contmaBradley and Janisse (1981),
Webb, Honts, Kircher, Bernhardt, and Cook (2008) admingtareomparison question
test and found that PD discriminated between guilty anccemosubjects as well as skin

conductance and better than cardiovascular and respiraeasures. Lubow and Fein



(1996) also conducted a mock-crime experiment and monitoreghil® subjects
completed a concealed information test. Stimuli édbncealed information test were
pictures rather than the auditory questions used by Bradig¢yanisse. As with previous

work, PD discriminated between the guilty and innocent stgje

EyeBlinks

Although Cook et al. (2008) did not examine the number obégks made by
subjects while they answered the T/F items, this variabkeof interest in the present
study. Previous research has demonstrated that eye &ilekslated to cognitive
processing (Siegle, Ichikawa, & Steinhauer, 2008; Stermat¥ial& Goldstein, 1984).
Results from Cook et al. showed that subjects inhibitenl tbading behavior when
responding deceptively. Consequently, subjects may hankeelless often when they
responded deceptively. In addition, there could be araserin the number of blinks on
the item that follows an item answered deceptively asubgect attempts to recover
from the threat posed by the prior item. Recent worBibgle et al. showed that eye
blinks occur after information processing. Baker, Sterd,Goldstein (1992) did not
find eye blinks to be diagnostic of deception, but Fukuda (2001 fthat blinks
discriminated between relevant and irrelevant itenasdoncealed information test. Eye

blinks have promise as another measure of deception.

M otivation
Motivation is a factor that could affect how people regpwhen they answer
items in a screening situation or criminal investigati®nevious work has shown that

motivated subjects are more easily detected than subjbotare not as highly



motivated. Gustafson and Orne (1963) motivated half af shéjects to deceive the
experimenter by telling them that only smart people whmcoatrol their emotions are
able to hide information from the experimenter, and theyldvreceive an extra dollar if
they could do so. The other subjects did not receive thesigation instructions.
Subjects who received the motivation instructions shdamgr skin resistance
responses when they hid information about a card thegdiadted and were more easily
detected than were subjects who did not receive the motivastructions.

DePaulo, Lanier, and Davis (1983) had subjects answer questitvogtiof a
panel of their peers. Some questions were answeréduityiiand some were answered
deceptively. There were two motivation conditions. Stibjen the high motivation
condition were told that lying successfully is impottand that there is a link between a
person’s skill at lying and career success. Subject®itoth motivation condition were
told that lying is like a game and the study was a gam@®aile et al. then had judges
rate the recordings made as subjects answered the quéstiamg of the panel. The
judges rated the recordings on deceptiveness, planning, ar@htefi$iere were four
conditions in which judges made their ratings. Resnitsved that the lies of the highly
motivated subjects were detected more often than tHdke tow motivated subjects in
three of four conditions.

A meta-analysis conducted by Kircher, Horowitz, and Ra&lO88) revealed that
polygraph decision accuracies were higher in laborat@gkmrime experiments when a
monetary incentive to appear truthful was offered to stdbje& subsequent meta-
analysis by DePaulo et al. (2003) revealed that decepieswere stronger in studies

that offered a motivation to be successful at lying.



Others have found that motivation has no effect onctieteof deception. Honts
and Carlton (1990) offered half of their subjects an afi@nraway from work if they
were found truthful on a polygraph test that pertainedddhéft of a gun. Other subjects
were not offered an incentive to pass the polygraph tstivation had no effect on
decision accuracy.

Taken together, these results suggest motivation magtaféception detection.
Motivation was manipulated in the present study by offenitgjests a monetary bonus
to convince the examiner of their innocence. Subjedtseimigh motivation condition
were offered a $30 bonus beyond their base pay to produsthfaltoutcome on the

deception test. Subjects in the low motivation caoditvere offered a $1 bonus.

Item and Task Difficulty

Hiding guilt is difficult and requires cognitive effortdself-control. The truth
must be suppressed, the lie must be created, and thet cesmunse must be given. The
present study introduced another layer of difficulty by maatjng item difficulty.
Subjects in the Cook et al. (2008) study answered both difaodlteasy items. In the
present study, half of the subjects answered both difacul easy items, and the
remaining subjects answered only easy items. Difficeiths included a relative clause
(e.g., I am innocent of taking the itehat wasin the purse.). Research has demonstrated
that sentences with relative causes are syntagticathplex (Ferreira & Henderson,
1991) and that it becomes more difficult to integrate mftion in a sentence as the
number of phrases and clauses in the sentence inc(EBasesra & Henderson, 1993). It
should be more difficult for guilty subjects who answeth difficult and easy items to

hide their guilt than for guilty subjects who answer adgy items. Both groups have to



exert mental effort to ensure that they not give seues away, but guilty subjects who
answer both difficult and easy items should have to ekpaore effort to correctly
answer the items than subjects who answer only easy.ite

After subjects completed the T/F items, they were agkedmplete a Stroop
task. Inthe Stroop task, color words and neutral stivmerle presented in different
colors and the subject’s task was to name the colireoihk in which the word was
printed. Subjects had to exert cognitive effort to inhibitdmeg the word, which can
interfere with naming the color of ink.

The Stroop task was included to test a prediction of thdakgy depletion
hypothesis (Baumeister, Bratlavsky, Muraven, & Tice, 198&aven, Shmueli, &
Burkley, 2006; Muraven, Tice, & Baumeister, 1998). Accordmthis hypothesis, self-
control is a capacity-limited resource. If subjectgage in a task that requires self-
control, they deplete the available resource, and pedioce on a subsequent task that
also requires self-regulation will suffer. The Strogktevas chosen because prior
research has shown that it requires self-regulatidrpanformance suffers when subjects
are depleted (Gailliot, Schmeichel, & Baumeister, 2006;aMemn et al., 2006). If guilty
subjects expend more of this resource during the T/F taskrthacent subjects, then
they should perform less well on the Stroop task bedatmse requires self-regulation.
Likewise, motivated subjects and subjects who answerdiffitult and easy items

should experience the effects of regulatory depletiothe Stroop task.

Trait Self-Control and Achievement M otivation
Other factors that might affect how a person ansvtenss in a criminal

investigation or screening situation are self-controltgaind achievement motivation.



High self-control is associated with fewer problemthwvimpulse control, better
psychological and interpersonal adjustment, higherestéfiem, and higher grade point
averages (Tangney, Baumeister, & Boone, 2004). Higfceeltfol also is associated
with fewer thoughts about death (Gailliot et al., 2006lf-control also may be related
to a person’s success at deception. Guilty subjedtsitigelf-control ability may be
better able to appear truthful to items by modulating thelravior and answering
quickly and accurately than guilty subjects who areilmgelf-control ability.

Capa, Audiffren, and Ragot (2008) reported that subjetkshigh achievement
motivation exerted more mental effort and performetebein a response time task than
subjects low in achievement motivation. Cassidy (2002ydahat subjects high in
achievement motivation were more likely to escape igagie via an emergency exit in
a simulated air crash. Achievement motivation also aiect a person’s ability to
appear truthful to items in a criminal investigation aeeaing situation. Subjects high
in achievement motivation may exert more cognitiverethimd answer more quickly and

accurately than subjects low in achievement motivation.

Summary
To summarize, the present study was designed to replichixtand the results
of Cook et al. (2008) and to determine if there are limithéogeneralizability of their
findings. Guilt, motivation, and item difficulty wereanipulated to determine if the
differences between guilty and innocent subjects are¢ggteahen subjects are more

motivated to appear truthful on the test and the tagditfisult.



Objectives

Objectives 1 and 2 were of primary interest in the ptessearch. Objectives 3
and 4 were exploratory in nature and attempted to determihigomal factors that may
affect detection rates or that can be used as indicataleception.

Objective 1: Effects of Guilt, Motivation, and Item Difficulty on T/F Items

All of the subjects in Cook et al. (2008) received a comlonatf difficult and
easy items and all were motivated by the promise of a&i8@rd to appear truthful on
the test. The present research attempted to deteifritingefindings obtained under those
experimental conditions can be replicated. As comp@ar@thocent subjects, guilty
subjects should take longer to complete the T/F itemshauld show large changes in
PD on items answered deceptively. To be consisteht@aok et al., guilty subjects also
should make more fixations and do more reading and regeatlcrime-related items
answered truthfully than crime-related items answeredpiaely.

The present research also attempted to determine ifaheesfects of motivation
and item difficulty on oculomotor and behavioral measwfedeception. In addition to
the high motivation condition and mixture of difficalhd easy items used by Cook et al.
(2008), the present experiment included a low motivationitondand a condition with
only easy items.

The present research also attempted to determine if btmksraffected by guilt,
motivation, or item difficulty. This variable was notedsby Cook et al. (2008), but it
was included in the present study because prior reseascthbwn it to be related to
cognitive effort and deception. It was predicted thakbiate would decrease on items

answered deceptively and increase on the item followingeemanswered deceptively.
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Objective 2: Classification of Guilty and Innocent Subjects

The second objective of the present study was to assesalidity and reliability
of oculomotor and behavioral measures for detecting deceatid to develop a
discriminant function to assess the accuracy of ifieatsons based on a subset of those
variables.
Objective 3. Effects of Salf-Control and Achievement Motivation

Self-report measures of self-control and achievemeiitation were collected
and analyzed to determine if they moderate the relatipristiveen guilt, PD, and RT.
Subjects high in self-control and achievement motivatiayy be better able to modulate
their behavior and answer quickly and accurately tharestsbjow in self-control and
achievement motivation.
Objective 4: Effects of Guilt, Motivation, and Item Difficulty on Stroop RT and Accuracy

A Stroop task was included in the present research tometeif guilt,
motivation, or item difficulty affect RT or accuraoy a subsequent task not related to
the crimes under investigation. Effects of self-cdrdaral achievement motivation on
Stroop RT and accuracy also were examined. Theoretidaiteption, high levels of
motivation, and difficult items in the primary taslositd adversely affect performance
on the subsequent Stroop task. Individual differencedfiec@etrol and achievement
motivation also should correlate with performancehen3troop task. Subjects high in
self-control and achievement motivation should be abédffextively modulate their
behavior and answer more quickly and accurately on teestask than subjects low in

self-control and achievement motivation.



CHAPTER 2

METHOD

Subjects
One hundred thirty-six subjects were recruited from thmegg University of

Utah population. Recruitment flyers were posted on caitaisadvertised an
opportunity to earn $30 and a possible bonus for participatiarpsychological
experiment. The flyer stated that potential participanust be student or staff and not
need corrective lenses for reading. Of these 136 subfect®se not to participate after
learning of their experimental condition, 5 did not followtructions, 9 had poor or
incomplete data, and 2 were lost due to experimenter effos.resulted in a sample size
of 112 subjects. Demographic information obtained from stsjse@resented in Tables
1 and 2.

Table 1

Means, Standard Deviations, and Ranges for Age, GPAc&atifol, Achievement
Motivation and Marlowe-Crowne

Variable M D Range
Age 25.90 7.18 18 - 67
GPA 3.38 44 2.09 - 4.00

Self-Control 119.57 17.66 75 -163
Achievement 64.13 11.71 28 - 91
Motivation

Marlowe-Crowne 15.50 5.22 1-28
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Frequencies and Percentages for Categorical Demograplstiépise

Frequency (%)

Variable Category
Single 81 (72.3)
Marital Status Married 23 (20.5)
Divorced 7 (6.3)
Separated 1(.9
African-American 1(0.9
Asian 11 (9.8)
Ethnicity South Pacific Islander 1(0.9
Latino/a 5 (4.5)
Caucasian 89 (79.5)
Other 5 (4.5)
Student 96 (85.7)
Status Staff 9 (8.0)
Both 3(2.7)
Other 4 (3.6)
Freshman 6 (5.4)
. Sophomore 14 (12.5)
Class Standing Junior 24 (21.4)
Senior 33 (29.5)
Graduate 20 (17.9)
Full-time 78 (69.6)
Enrollment Status Part-time 16 (14.3)
Other 4 (3.6)
Primary Language English Yes 101 (90.2)
No 11 (9.8)
. _ Glasses 15 (13.4)
Vision Correction Contacts 10 (8.9)
Neither 87 (77.7)
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Design
The designwas a2 x2 x 2 x 2 x (3 x 5) mixed design. Tiwecka-subjects

variables were guilt (guilty and innocent), motivati®@ and $1), item difficulty

(mixed with both easy and difficult items and easy gemly), and sex (male and
female). The two within-subject factors were questype (neutral, cash, and exam) and
repetition (5 repetitions of the T/F items). Timeoalgas included as a within-subjects
variable for the PD analyses. There were 40 levelthtotime variable (10 Hz samples x
4 seconds). There were 7 subjects in each of the 16¢€eétis between-groups portion

of the design for a total of 112 subjects.

Apparatus
An Arrington ViewPoint Eye Tracker (Arrington Researtiic, Scottsdale, AZ)
was used to record eye movements and pupil diametereyeheacker was affixed to a
pair of lensless plastic glasses. Viewing was binocblareye movement and pupil
diameter were recorded only from the right eye. Datee collected at 30 Hz.

Eyelab 3.0 (Kircher & Webb, 2008) was used to present ktimthe subject,
and collect, edit, and analyze the oculomotor datalaBy@mmunicated with the
Arrington ViewPoint Eye Tracker software via functiondArrington’s software
development kit (SDK). Both Eyelab and Viewpoint proggaan concurrently on a
Hewlett-Packard 1.8 GHz computer.

The 30 Hz PD data were imported into CPSLAB 10 (Sciemi$sessment
Technologies, Inc, Salt Lake City, UT), a general-purpgaseputer program for

psychophysiological research. Artifacts in the P@rdings caused by eyeblinks
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automatically were tallied and edited from the recordwbde the data were imported
into CPSLAB.

Stimuli were presented to the subject on a 19-inch NEGiS4mc FE950+ flat
screen CRT monitor. The monitor was positioned appraeiyn20 inches from the
subject’s eyes.

Stroop stimuli were presented to the subject using E-Priln@Psychology
Software Tools, Pittsburgh, PA). A Sony ECM-R100 microghwas used to record

subjects’ vocal responses.

M aterials

T/F items

Subjects answered 48 test items, and the 48 test itemsepered five times in
different orders. All subjects received the same randiar. Sixteen items pertained to
the theft of the $20, 16 pertained to the theft of thengyeand 16 were neutral items. The
items were arranged such that no two items from the sategory appeared in
succession. Half of the subjects received a mixedfsetnos that contained both easy
and difficult items, and half received only easy itenie correct (nonincriminating)
answer was True for 8 of the 16 items in each categatyalse for the remaining 8
items in each category. The valence of the item (wbpdsitively: “I did take the $20,”
or negatively: “I did not take the $20") also was balanioe subjects in the mixed
difficulty condition. Difficult items included a refi@e clause. Appearances of key
words in the cash and exam items in both the easy amtiroonditions also were
controlled. The key words in the cash items viessty dollars, wallet, purse, and

secretary. The key words in the exam items werefessor, disk, exam, andcomputer.
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Only one key word appeared in each item, and each key wordradpgevice within the
set of 8 true and 8 false items in both the easy anddnsixeditions. Additionally, each
key word appeared only once in the True/Positive, True/Negdtalse/Positive, and
False/Negative conditions in the mixed set of itemd@ih cash and exam items. The
test items are presented in Appendix A.
Stroop Items

Ninety-six Stroop (Stroop, 1935) trials were presented t@stshjollowing
completion of the T/F items. Congruent, incongruemd, @eutral trials were presented.
There were 72 congruent trials in which the wdr&®, BLUE, andGREEN were
presented in the corresponding ink color (62D in red ink). There were 12
incongruent trials in which the wordED, BLUE, andGREEN were presented in a non-
corresponding ink color (e.dRED in blue ink). There were 12 neutral trials in which
JKM, XTQZ, andFPSCW were presented in red, blue, and green ink. These neutral
stimuli were used by Kane and Engle (2003) because theitieet color words in
length but do not include any of the letters from the celords. A review by Macleod
(1991) concluded that interference increases if the stinmikesmantically similar to a
color word. Nonwords were chosen as neutral stimuketiice interference. The stimuli
were presented in random order and were counterbalandethsti@ach ink color
appeared an equal number of times.
Questionnaires

Subjects completed several questionnaires, one of whistawlamographic

guestionnaire (Appendix B).
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Subjects also completed the Self-Control Scale (Tanghal., 2004). The Self-
Control Scale consists of 36 items and is designed tesass#ividual differences in self-
control. Tangney et al. administered the questionnaiBb1 students in one study and to
255 students in another study. Internal consistency riyadstimates for both studies
were .89. A 3-week test-retest reliability estimate 88 Tangney et al. correlated
scores on the Self-Control Scale with several otihesisures that included grade point
average, an eating disorder inventory, alcohol abugehpogical adjustment, self-
esteem, and interpersonal adjustment. People with &algbantrol had higher grade
point averages, fewer problems with impulse controhdexed by eating behaviors and
alcohol abuse, better psychological adjustment and hggieesteem, and better
interpersonal adjustment than people with low seltirmdn The Self-Control Scale has
adequate reliability. The validity evidence provided by thit@rs suggests the scale has
some validity; however, more evidence is needed beferedhle can be said to have
adequate validity. This questionnaire is presented in App€&hdResponses that are
reverse scored are so indicated.

Because motivation was a key part of this experimentestshgompleted Cassidy
and Lynn’s (1989) achievement motivation questionnaire. Theigaeatre was used to
assess their motivations to determine if subjects arvaed by money, or if they
complete tasks for their intrinsic value. The Cassiglyn Achievement Motivation
Questionnaire contains 49 items that load on the seetor$ahat define achievement
motivation. Work Ethic addresses the need to achievedl@s performance. Pursuit of
Excellence addresses motivation to perform the besbtigatan. Status Aspiration is

the desire to move up the social hierarchy and be a le@tenpetitiveness addresses the
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motivation to compete with others to win or succeedguisitiveness for Money and
Material Wealth addresses motivation for material onetary reward. Mastery
addresses motivation for problem-solving and succeeding Wieeprocess was difficult.
Dominance addresses motivation to be in a dominant @ositibe a leader.

Cassidy and Lynn (1989) administered their instrument to 45@&sbjFactor
analysis indicated the presence of the seven factecsilded previously. Cronbach’s
alpha ranged from .55 to .77 across the seven factorandvéed standard deviations
were similar to those obtained from two other studidse Scale seems to have adequate
reliability. Several correlations between the salkesstand other achievement motivation
subscales were significant, suggesting the scale hasvsiohigy. Intercorrelations were
between .02 and .93. The largest correlations were betsuscales that measured the
same construct. The questionnaire is presented in AppBndix

Some of the items on the achievement motivation quesdice are items that
some people may respond to in a socially desirable mawigs, Tangney et al. (2004)
found moderate correlations between the Self-ContralkeSand social desirability. To
assess a subject’s tendency to respond in a socialigllesmanner, the Marlowe-
Crowne Social Desirability Questionnaire (Crowne & Mare, 1960) also was
administered. The Marlowe-Crowne Social Desirablitale is a 33-item scale with 18
items keyed true and 15 items keyed false to eliminatpdbssibility of a response set.
Items are scored such that high scores indicate ampersponded in a socially desirable
manner. Crowne and Marlowe demonstrated internal stemsly reliability of .88 and
one-month test-retest reliability of .89 (Crowne & Mare, 1964). They correlated their

scale with another social desirability scale and ségeedes of the Minnesota
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Multiphasic Personality Inventory (MMPI) and found tkatrelations between their
scale and the MMPI were similar to those for the ofloeial desirability scale and
MMPI subscales (Crowne & Marlowe, 1960, 1964). The Marl@xewne appears to
have adequate reliability and validity. The questionnaipresented in Appendix E.

The responses keyed true and the responses keyed fadseialeated.

Procedure

Interested subjects called a secretary to set up an ameoin The secretary
ensured subjects were 18 years of age or older, universitynstuatestaff, and proficient
at speaking and reading English. Subjects were emailathpraly instructions and a
map of campus two or three days prior to their scheduled @pmih Subjects were
called the day before their appointment to remind thetheaf appointment and to ask
them to get adequate sleep the night before and to réfaincaffeine for a few hours
prior to their appointment. Prior experience suggestedinafinakes it more difficult to
calibrate the subject because the pupils are more wbedtr

Subjects arrived alone at their appointment. Instrostio an envelope taped to
the door instructed them to enter the room, read andlsgeonsent form, fill out the
guestionnaires in order, and take the consent form and @umasities with them when
they left, and to give the materials to the experimeniére instructions also stated they
would receive further instructions after completingghestionnaires. After reading and
signing the consent form, subjects completed the demograpéstionnaire, the
Cassidy-Lynn Achievement Motivation Questionnaire, théGehtrol Scale, and the
Marlowe-Crowne Social Desirability Scale. Anothewelope attached to the back of the

guestionnaire packet instructed them to locate a casap#eglisten to the cassette, and
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rewind and return the cassette to the location inkvthiey found it. A hard copy of the
cassette instructions was included in the envelope. Agphomber was provided for
subjects to call if they did not wish to participate.

Half of the subjects were in the guilty condition. ilGusubjects were instructed
to go to a secretary’s office on another floor oftbhdding and ask the secretary where
Dr. Laird’s office was located. The secretary tdid subject that there was no Dr. Laird
in the building, and the subject thanked the secretarjefindThe subject waited for the
secretary to leave her office, then entered heraffmund her purse, and removed $20
from a wallet in the purse and concealed the money.e8ighjvere told to prepare an
alibi in case they were caught and not leave fingerpritgojects were told that they had
no more than 20 min to commit the crime and report t@xperimenter.

Half of the subjects were in the innocent conditiod dial not steal anything.
They were told that some subjects had to steal monaydreecretary but that they were
innocent subjects and did not have to steal anything.cémcubjects were told to wait
approximately 20 minutes before reporting to the experimewtiésubjects were told
that there was another crime in which some subjedgddownload an exam from a
professor’'s computer onto a disk, but in actuality, nocmmemitted that crime.

Half of the subjects were told that they would receineadditional $30 bonus
(high motivation condition) in addition to the possif&0 advertised on the flyer if they
were able to convince the examiner that they were innaddioth crimes. The
remaining subjects were told that they would receivadatitional $1 bonus (low

motivation condition) if they were able to convince é&xaminer of their innocence.
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Subjects reported to the experimenter after committing thiene or after an
appropriate waiting period. The experimenter placed tadragker on the subject and
then calibrated the equipment. Instructions and peadgens then were presented to the
subject in a black font on a grey background. Subjects begae@amg test items after
they had answered 15 practice items. Subjects receivedcpridetns only on the first
repetition. Items were presented on the screen caéirae. A T/F appeared on the right
side of the screen to remind subjects of their respguisens. Subjects responded to the
test items using buttons on the computer keyboard. Adsponding, a TRUE or FALSE
(depending on the subject’s response) appeared on theidiglutf she screen for 500 ms
to indicate the response to the subject. The nextaggreared automatically. Subjects
answered 48 items in this manner.

The subject then completed an intervening task. Theveneng task consisted of
24 T/F general world knowledge questions. The purpose aftd@ening task was to
minimize retention of the test items and answelnghjegts completed 5 repetitions of the
test items and 4 repetitions of the intervening task itdm&rvening task items were not
repeated across repetitions and were not used to makedgs@bout the subject’s
veracity. Subjects took between 3 and 6 minutes to contpletest items and between
2 and 4 minutes to complete the intervening task. Subjexststald to answer all items
as quickly, consistently, and accurately as possibdedad appearing deceptive.
Dependent measures for the test items were resporséRin), proportion wrong,
number of fixations, first pass duration, reread duratiod, PD.

After the fifth repetition of the 48 T/F items, subgcbmpleted a Stroop task

(Stroop, 1935). Stimuli appeared in red, blue, or green irkwhite background, and
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the subject responded vocally with the ink color. Subjet® told to answer as quickly
and accurately as possible. Ninety-six trials were ptede Each trial began with
READY? presented on the screen in black ink for 1000 mswfetl by a blank screen

for 1000 ms, followed by a + in black ink for 500 ms, followedaldylank screen for 500
ms. The color word then was presented and remaindteastieen until the subject
responded. After the subject’s response, another blae&rswas presented for 1000 ms.
Then the next trial began. The experimenter recordedctubgponses for the duration
of the approximately 7-minute task. The dependent measurdgef&troop task were

RT and accuracy.

Following completion of the Stroop task, subjects werd pad debriefed.
Subjects were told that their payment was based ondkearimental condition. Guilty
and innocent subjects in the low motivation conditiarewaid $31 ($30 base pay plus
$1 bonus). Guilty and innocent subjects in the high madinatondition were paid $60
($30 base pay plus $30 bonus). Subjects then were intervievasdess any strategies
they may have used and what they felt and thought whil@letimg the tasks. The
interview consisted of both multiple-choice and opedesl questions. The interview
guestions are presented in Appendix F. Subjects were ghikedniefed prior to the
interview in an attempt to ensure more honesty fronstitgect than might have been
obtained if the subject had not been paid and still wasgtto convince the experimenter
of their innocence. After the interview, subjects wasked not to discuss details of the

study with others and released.
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Dependent M easures

Areas of interest

An area of interest was defined for each T/F test peor to the calculation of
the dependent measures. The area of interest begatheviirst character of the item
and ended after the period at the end of the item. passt duration, second pass
duration, number of fixations, and reread duration were caedgot the fixations in
each area of interest. RT, number of fixationst pesss duration, second pass duration,
and reread duration were divided by the number of charaotarsitem to control for
differing item lengths. Number of characters did not diffe a function of item
difficulty, p > .05, but did differ as a function of question type&; .05. Cash items were
the longestl = 54.875SD = 8.059), followed by the exanvi(= 50.938,SD = 10.665)
and neutral itemda\ = 45.906,SD = 9.410).
Fixations

Fixations were determined from the data files producetidytrington by
identifying a sequence of samples in which the eye shottledniovement for 100 ms.
The start of a fixation was determined if the sampligsinvthe 100 ms time window
were within .5 standard deviations of each other. Téegeential samples greater than
one standard deviation from the running average fixationiposiidicated the end of the
fixation. The mean vertical position, mean horizbptssition, and the duration of each

fixation were calculated.
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Response time

For the T/F items, RT was the time in s from thpearance of the item on the
screen to a button press response from the subjecthd-8troop task, RT was the time
in ms from the appearance of the word on the screarvoecal response from the subject.
Proportion wrong

Proportion wrong for a particular item type (neutcalsh, exam) was computed
by dividing the number of incorrect responses by the numbiegms (16).
Number of fixations

Number of fixations was the number of fixations inaaea of interest.
First pass duration

First pass duration was the sum of all fixation duratioran area of interest
before the eye fixated outside the area of interest.
Second pass duration

Second pass duration was the sum of all fixation durafiman area of interest
after the first time the eye fixated outside the afaaterest.
Reread duration

Reread duration was the sum of all leftward eye mowefmetion durations in
an area of interest. This measure was computed to asseading done by the subject
whether or not the eye fixated outside the area ofaste
Pupil diameter

PD response curves were computed for each item. $pense curve began
when the item was presented and ended 4 s later. TweabB0 Hz sampling rate was

reduced to 10 Hz by calculating a mean for each successivbtbeee samples. This
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procedure yielded 40 data points for each item (4 s at 10 H® first data point was
subtracted from every subsequent data point in the respmve to calculate deviations
from initial level.

Two features were extracted from the PD response cad/ara defined as
follows:

Peak amplitude was computed by identifying high and low points in the respons
curve and computing the difference between each low pathevery succeeding high
point. Peak amplitude was the greatest difference. Resmmset was defined as the
low point from which peak amplitude was computed.

Areato full recovery was the area under the response curve from responge onse
to the point at which the response returned to the itat@l or to the end of the 4-s
sampling interval, whichever occurred first.

Item blink rate and Next item blink rate

Blink rate was the number of blinks per second. Blink rais @@mputed for
each item (item blink rate) and for the item that fola (next item blink rate). A
decrease in item blink rate may be thought of as an itmticAcognitive load, whereas

an increase in next item blink rate may be viewed as aureaf relief.



CHAPTER 3

RESULTS

Significance for tests involving a repeated factor (repatiquestion type, and
time) used Huynh-Feldt corrections to degrees of freeddifiects were significant gt
< .05 unless otherwise noted. Analyses were conducted biséatind pass and reread
duration. Results were similar for the two and becaasend pass is a special case of

reread duration, only results for reread duration arerteg.

M anipulation Check

Analysis of variance was performed on the interview tpresubjects answered
at the end of their session regarding the importantieeofonetary bonus. Guilt,
motivation, item difficulty, and sex were included astbrs. The monetary bonus was
more important to subjects promised a $30 bonus for a trthfabme 1 = 2.866,5E =
.112) than to subjects promised only $1 for a truthful ouec@h= 1.750,SE = .112),
F(1, 96) = 49.61, partial® = .341. The bonus was more important to maes @.473,
SE = .112) than to female$/(= 2.143,SE = .112),F(1,96) = 4.35, partiai® = .043.
There also was a guilt by item difficulty interactifmm importance of the monetary
bonus,F(1,96) = 11.05, partiaj’ = .103. The monetary bonus was most important to

guilty subjects who received mixed items and least impbtbannocent subjects who
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received mixed items. Taken together, these results suggawotivation manipulation
affected perceptions of the importance of the mondtanys.

The relationship between self-reports of the importari¢dke monetary bonus
and scores on the Acquisitiveness for Money and MatMfgalth subscale of the
achievement motivation subscale also was examined.cdimelation was not

significant,r =.161,p > .05.

Objective 1: Effects of Guilt, Motivation, and Item Difficulty on T/F Items

Repeated measures analyses of variances (RMANOVAg) eaeiducted on each
dependent variable. For RT, proportion wrong, numbeixafibns, first pass duration,
reread duration, and blink rates, the between-subjecta$asere guilt, motivation, item
difficulty, and sex, and the within-subjects factorsevguestion type and repetition. For
PD, the between subjects factors were guilt, motivatiem difficulty, and sex, and the
within-subjects factors were question type, repetitiod, ttme. The RMANOVA
analyses contained more than 60 sources of variancseimptify presentation of the
results and because guilt was the manipulation of ggeatterest, only main effects of
guilt and guilt interactions are presented and discusstetitext. Tables that include
effect sizes for all statistically significant maaffects and interactions for each
dependent variable are presented in Appendix G. Fourlawayigher order interactions
are reported but not discussed.

Significant guilt by question type interactions wereda#d by contrasts to
determine if there were differences between the canteneutral items and between the

cash and exam items within the guilty and innocent groupstsalso were conducted to
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determine if the guilty and innocent groups differed on resg®to neutral, cash, and
exam items. Ap-value of .01 was used for follow-up tests.

There were 11 subjects who reported that English wiahaw native language.
Three of these subjects were in the guilty group and aigle in the innocent group.
There was no significant difference in the proporbénon-English speakers in the
guilty and innocent groupsg,> .05.

Means and standard deviations for the eight dependent esriatd presented in
Tables 3a and 3b for guilty and innocent subjects, respectildlgy are broken down
by motivation, item difficulty, and question type. Téavere few interpretable effects

for sex, so means and standard deviations were pooledeveds bf sex.
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Response Time

The main effect of guilt was significari(1,96) = 5.28. Guilty subjects took
longer to respond = .058,SE = .002) than did innocent subjechd € .052,5E = .002).
The effect of guilt on RT was not moderated by motivato item difficulty.

The guilt by question type interaction was signific&i(®,192) = 15.89, and is
presented in Figure 1. For guilty subjects, RTs were lorigette exam itemd\ =
.061,SE =.002), followed by the neutral item® & .060,SE = .002), and the cash items
(M =.053,5 =.002). For innocent subjects, RTs were nearly iddriticdhe neutral
and cashNIs =.051 SEs = .002) items, and both were shorter than RTs texam
items M = .053,5 =.002). Follow-up tests indicated that guilty subjectpoaded
more quickly to the crime-related items than to the na¢uems,F(1,55) = 17.28, partial
n? = .239, and responded more quickly to the cash items thae #xam itemd:(1,55)
= 117.79, partiah? = .682. Innocent subjects also responded more quickletoash
items than to the exam itent¥(1,55) = 27.96, partial® = .337. Follow-up tests also
indicated that guilty and innocent subjects differed indRly on the neutral itemsg, <
.01. The guilt by question type interaction was not moddry motivation or item

difficulty.
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Figure 1. Guilt by question type interaction for RT.

Proportion Wrong

The main effect of guilt was significari(1,96) = 5.63. Guilty subjects tended to
make more mistakes overdill(= .062,5E = .005) than did innocent subjechd € .046,

SE =.005).

The guilt by item difficulty interaction was signifiecg F(1,96) = 4.62, and is
illustrated in Figure 2. Guilty subjects in the easgnitmndition answered the most
items incorrectly Y = .069,SE = .007), followed by guilty subjects in the mixed
condition M = .054,SE = .007), innocent subjects in the mixed conditigh=.053,5

=.007), and innocent subjects in the easy conditibr (039,SE = .007).
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Figure 2. Guilt by item difficulty interaction for progam wrong.

The guilt by motivation by sex by question type by repetitiaraction was
significant,F(8,768) = 2.64.
Number of Fixations

The guilt by question type interaction was signific&i(®,192) = 20.03, and is
presented in Figure 3. Guilty subjects made similar nusniifelixations on the neutral
and exam items and the fewest on the cash itemsowrap tests indicated that guilty
subjects made more fixations on neutral items than oreamated itemdr(1,55) =

13.30, partiah? = .195, and more fixations on exam items than on ¢esfsjF(1,55) =
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99.59, partiah? = .644. Follow-up tests also indicated that guilty andéenbsubjects

differed in number of fixations for the neutral itemdyop < .01.
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Figure 3. Guilt by question type interaction for number xdtions.
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The guilt by motivation by question type interactioroalgas significant,
F(2,192) = 3.38. This effect is presented graphically in Figiaeand 4b. Guilty
subjects made fewer fixations on the cash items thandiieal or exam items in both
motivation conditions. Motivation had more effectionocent subjects than guilty
subjects. Innocent subjects in the low motivation ¢armmade more fixations than did
innocent subjects in the high motivation conditionlldve-up analyses indicated that the
magnitude of the guilt by question type interaction waslamfor both motivation
groups (low:F(2,108) = 11.21, partiaj® = .172; high£(2,108) = 11.11, partiaj® =

171).
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Figure 4a. Guilt by question type interaction for numbenations for low motivation
group.
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Figure 4b. Guilt by question type interaction for numiddixations for high motivation
group.
First Pass Duration

The guilt by question type interaction was signific&if2,192) = 18.69, and is
presented in Figure 5. Guilty subjects spent more tintingahe neutral and exam
items than the cash items. Follow-up tests indictitatguilty subjects spent more time
reading the neutral items than the crime-related it&ifis55) = 21.96, partia}® = .285,
and more time reading the exam than the cash itefhs5) = 104.74, partial® = .656.
There were no significant differences between gaittgt innocent subjects in responses
to the three item types, although the difference betwaéty and innocent subjects in

time spent reading the neutral items was marginally fssgnit, p = .02.
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Figure 5. Guilt by question type interaction for first pdiggation.

The four-way interaction between guilt, motivatioexsand question type was
significant,F(2,192) = 4.18, as was the five-way interaction betwedt gem
difficulty, sex, question type, and repetitidi(8,768) = 2.71.
Reread Duration

The main effect of guilt was significari#(1,96) = 4.73. Guilty subjects did more
rereading 1 = .016,SE = .001) than did innocent subjech € .013,5 = .001). The
effect of guilt was not moderated by motivation or iteifficulty.

The guilt by question type interaction was signific&i(,192) = 15.17 and is

presented in Figure 6. Both groups did the same amounteafiieg on cash items and
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did the most rereading on exam items. Follow-up tedisated that guilty subjects did
more rereading on exam items than cash it&fis55) = 132.40, partial® = .707. The
difference between neutral and crime-related itemsmaaginally significantfF(1,55) =
7.17,p = .01, partiah? = .115. Guilty subjects did more rereading on neutralsitéran
crime-related items. Innocent subjects did more réngazh exam items than cash
items,F(1,55) = 37.21, partiaj® = .404. Follow-up tests also indicated guilty and
innocent subjects differed in rereading on neutral itgres,01. The difference between
guilty and innocent subjects on exam items was margisgjhificant,p = .01. The guilt

by question type interaction was not moderated by ntagivar item difficulty.
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Figure 6. Guilt by question type interaction for reread donati
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The guilt by motivation by sex by repetition interactwas significantF(4,384)
=2.73.
Pupil Diameter

PD was assessed by examining change from baselinefirSthdata point was
subtracted from every subsequent data point in the resmamve. A positive value
indicated PD increased relative to baseline, and a negative indicated PD decreased
relative to baseline.

PD response curves for the guilt by question type by tmasaction are

presented in Figures 7a and 7b for guilty and innocent subjespectively.
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Figure 7a. Guilt by question type by time interaction forf@Dguilty subjects.
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Figure 7b. Guilt by question type by time interaction fBrfBr innocent subjects.

The guilt by question type interaction was signific&i(®,192) = 17.89, as was
the guilt by question type by time interactidif/8,7488) = 11.15. After an initial 500
ms decrease in PD, guilty subjects showed a greatelasein PD in response to crime
items than to neutral itemB(1,55) = 109.05, partiaj® = .665, and in response to cash
items than to exam itemB(1,55) = 20.75, partial® = .274. Innocent subjects showed a
greater increase in PD to crime-related than to nidteras, F(1,55) = 58.46, partial® =
.515, with a slightly larger PD to exam than to casm,F(1,55) = 10.02, partiaj® =
.154. Follow-up tests indicated that guilty and innocent steogitfered in PD responses

to the cash items onlp, < .01.
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The guilt by repetition interaction also was signific&{4,384) = 3.36. The
difference between guilty and innocent subjects varmgaifgiantly but not linearly
across the five repetitions.

Two of the four-way interactions were statisticaignificant. The guilt by
motivation by sex by time interaction was significdf(39,3744) = 4.23, as was the guilt
by question type by repetition by time interactib(812,29952) = 2.05.

PD responses to easy and difficult items within theechitem difficulty
condition also were examined. The main effect dfalifty was statistically significant,
F(1,48) = 40.83, partial® = .460. Subjects showed a greater change from basetine to
difficult items (M = -.038, SE =.006) than to the edsyns (M = -.021, SE =.005).
Item Blink Rate

The guilt by motivation by repetition interaction waatstically significant,
F(4,384) = 2.71. Follow-up analyses indicated the simple lgyitepetition interaction
was marginally significant for the high motivation gro&p4,216) = 3.69p = .01, partial
n? = .064, and not significant for the low motivation groki@},216) = .66p = .56. In
the high motivation condition, blink rate generally irased across repetitions for
innocent subjects and decreased for guilty subjects.

The guilt by question type by sex interaction was sigaft,F(2,192) = 3.91.
Follow-up analyses indicated that the simple guilt by qoresype interaction was not
significant for males or femalesak .01.

The four-way interaction between guilt, motivatigem difficulty, and sex was

marginally significantF(1,96) = 3.79p = .05, partiah? = .038.
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Next Item Blink Rate

The guilt by question type interaction was statistycsilfjnificant,F(2,192) =
4.44, and is presented in Figure 8. Guilty subjects showegr¢latest increase in blink
rate on items that followed a cash item. Innocabjexts showed the greatest increase in
blink rate on items that followed neutral and exam itefFsllow-up analyses comparing
crime-related and neutral items and cash and exam wéthia the guilty and innocent
groups were not significant pt< .01, nor were there significant differences betwben

two groups for any of the three item typepat.01.
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Figure 8. Guilt by question type interaction for next itemlbtate.
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The guilt by motivation by repetition interaction wagnsficant, F(4,384) = 2.72.
Follow-up analyses indicated the simple guilt by repetitideraction was significant for
the high motivation groups(4,216) = 3.76, partial® = .065, but not the low motivation
group,F(4,216) = .53p = .64. In the high motivation condition, blink rate gexig
increased across repetitions for innocent subjects andagecdracross repetitions for
guilty subjects.

The four-way interaction between guilt, item diffigy question type, and
repetition also was statistically significaR{8,768) = 1.20. The four-way interaction
between guilt, motivation, item difficulty, and sex waarginally significantF(1,96) =

3.90,p = .051, partiah? = .039.

Objective 2: Classification of Guilty and Innocent Subjects

New dependent variables were created to develop st@tiskssifiers. One
dependent variable was the difference between the foearime-related items and the
mean for neutral items. Another new dependent variahteoneated by computing the
difference between the mean for cash items and danrfor exam items. The third new
dependent variable was the mean for the neutral itdins. procedure was used for all
behavioral and oculomotor variables.

To assess the diagnostic validity of a derived outcoegsnre, it was correlated
with a dichotomous variable that distinguished betwedtygquoded 0) and innocent
subjects (coded 1). To assess the reliability of the uneasesponses were averaged
within item types and within repetitions. This resultedme mean for the neutral items,
one mean for the cash items, and one mean for #ra égms for each of the five

repetitions. The difference between the crime itamsthe neutral items and the
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difference between the cash items and the exam igasomputed for each repetition.
Coefficient alpha (Cronbach, 1951) then was computed &sa$se internal consistency
of the measures over repetitions.

The negative point-biserial correlations for RT, numiddixations, first pass
duration, and reread duration for the neutral items iteligailty subjects took longer to
respond, made more fixations, and did more reading andiiegean neutral items as
compared to innocent subjects. The correlations foditference between the crime and
neutral items and the difference between the cashxamd gems for RT, number of
fixations, first pass duration, and reread duration werergéy positive. As compared
to innocent subjects, guilty subjects took less time to respoade fewer fixations, and
did less reading and rereading on crime-related itemsridatnal items. Guilty subjects
also took less time to respond, made fewer fixationsdahtess reading and rereading
of cash items than exam items. The point-biserialetations and reliabilities for each
measure are presented in Table 4 separately for th@edsyixed item difficulty

conditions.
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Table 4

Point-biserial Correlations (and Reliabilities) forsigand Mixed
Item Difficulty Conditions

Outcome Measure Easy Items Mixed Items
RTNeutral -.282* (.938) -.356* (.958)
RTCrimeNeutral .312* (.788) .301* (.703)
RTCashExam 529** (.434) 431** (.360)
PropWrongNeutral -.327* (.881) -.014 (.768)
PropWrongCrimeNeutral 242 (.741) -.002 (.733)
PropWrongCashExam .082 (.052) .031 (.316)
NFixNeutral -.217 (.933) -.314* (.929)
NFixCrimeNeutral .329* (.807) .335* (.762)
NFixCashExam .509** (.572) .548** (.483)
FirstPassNeutral -.224 (.935) -.205 (.917)
FirstPassCrimeNeutral .293* (.622) .244 (.654)
FirstPassCashExam .549** (,582) .545** (,433)
RereadNeutral -.286* (.922) -.302* (.905)
RereadCrimeNeutral .224 (.683) .310* (.705)
RereadCashExam .488** (.516) A489** (.471)
PDAreaNeutral .397** (.582) 152 (.364)
PDAreaCrimeNeutral -.396** (.759) -.156 (.666)
PDAreaCashExam -.409** (.640) -.578** (.577)
PDAmplitudeNeutral .299* (-.117) .160 (-.210)
PDAmplitudeCrimeNeutral -.297* (.686) -.164 (.642)
PDAmMplitudeCashExam -.348** (.563) -.537** (.523)
ItemBlinkRateNeutral .244 (.909) .033 (.862)
ItemBlinkRateCrimeNeutral -.025 (.572) .052 (.561)
ItemBlinkRateCashExam -.014 (.247) .258 (.535)
NextltemBlinkRateNeutral .262 (.875) .101 (.860)
NextltemBlinkRateCrimeNeutral -.010 (.315) -.142 (.325)
NextltemBlinkRateCashExam -.169 (.104) -.368** (.398)

*p<.05 *p<.01

RT = response time per character, PropWrong = proportiong, NFix = number of
fixations per character, FirstPass = time spent regaingharacter, Reread = time spent
rereading per character, PDArea = pupil diameter aréaruhe curve, PDAmplitude =
pupil diameter peak amplitude. ItemBlinkRate = number iokblper second on each
item type. NextltemBlinkRate = number of blinks per seaomthe item following each
item type. Neutral = response for neutral items, Oxedral = difference between
crime-related and neutral items, CashExam = differ&eteeen cash and exam items.
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Eight variables then were selected for possible inatusidhe discriminant
function: RTCrimeNeutral, RTCashExam, NFixCrimeNeuytk#fixCashExam,
FirstPassCashExam, RereadCashExam, PDAreaCashExam, a
NextltemBlinkRateCashExam. Seven of these variabés selected because they had
point-biserial correlations of at least .30 in boté dasy and mixed item difficulty
groups. Although NextltemBlinkRateCashExam did not hgwei-biserial correlation
of at least .30 in both item difficulty groups, it wasluded because it was a variable of
interest. PD area was selected to be consistemtGoibk et al. (2008).

For each of the eight selected variables, the pog#riail correlation with guilt
was computed for each repetition separately. Thoselatons are presented in Table 5.
The diagnostic validity appeared to vary across repesi differently for the eight
variables.

The intercorrelations among the eight variables arsepted in Table 6. As
expected, several potential predictor variables wereynigtdrcorrelated.

The eight variables were submitted to a stepwise regres§tesults indicated
FirstPassCashExam, PDAreaCashExam, RTCrimeNeutdl, a
NextltemBlinkRateCashExam best predicted guilt. Coefiisidor all four were
statistically significantps < .05. These four variables were used to create lindar a
guadratic discriminant functions and classification rafEse homogeneity of variance-
covariance matrices assumption required for linearidigtant function analysis was not
met, so quadratic analysis also was performed. Cleaistin accuracy was poorer for
the quadratic function. Only the simpler, linear solui®reported. The standardized

canonical discriminant function coefficients and thections at group centroids are
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presented in Tables 7 and 8, respectively. Classificatsuits and jackknifed
classification results for the linear function isg@eted in Table 9. Jackknifed
classification results were obtained with the leawe-out method where each case was
classified with coefficients computed from all othesesa

Table 5

Point-biserial Correlations by Repetition for the Eiylatriables Selected for Possible
Inclusion in the Discriminant Function

Variable Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
RTCrimeNeutral .189* 237 .260* .140 .236*
RTCashExam 119 .215* 367** .356** .268**
NFixCrimeNeutral .230* .262** .240* .234* 217
NFixCashExam .188* .330** A436** .333** 277**
FirstPassCashExam 118 .383** 532** 376** .218*
RereadCashExam .238* 343 .386** 244** 179
PDAreaCashExam -.485%* -.231* -.323%*  -.272* -.210*
NextltemBlinkRateCashExam -.183 -.221* -.249** -.088 .036

*p<.05 *p<.01

RT = response time per character, NFix = number ofifira per character, FirstPass =
time spent reading per character, Reread = time spesatdiag per character, PDArea =
pupil diameter area under the curve. NextltemBlinkRatember of blinks per second
on the item following each item type. Neutral = regeofor neutral items, CrimeNeutral
= difference between crime-related and neutral iterashExam = difference between
cash and exam items.
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Table 7

Standardized Canonical Discriminant Function Coeffigent

Variable Linear Function
PDCashExam -.537
FPCashExam .657

RTCrimeNeutral 327
NextltemBlinkRateCashExam -.305
Table 8

Functions at Group Centroids

Guilt Linear Function
Guilty -.906
Innocent .906
Table 9
Frequencies (and Percentages) of Cases Correctly fi@dssith the Linear Discriminant
Function
Actual Group Predicted Group Membership
Membership Guilty Innocent
- Guilty 47 (83.9) 9(16.1)
Original Innocent 6 (10.7) 50 (89.3)
. Guilty 46 (82.1) 10 (17.9)
Jackknifed Innocent 8 (14.3) 48 (85.7)

The four variables Cook et al. (2008) included in a linearigisnant function
also were used to create a linear discriminant fundtiothese data. These four
variables included PDCashCard, NFixCashCard, PDCrimeNeutchNBRixNeutral.
Classification rates for the linear function are preed in Table 10. Classification was
about 5% lower with the Cook et al. variables than viiehfour variables selected with

stepwise regression in the present study.
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Table 10

Frequencies (and Percentages) of Cases Correctly fi@dssith the Linear Discriminant
Function Using Variables from Cook et al. (2008)

Actual Group Predicted Group Membership

Membership Guilty Innocent
- Guilty 44 (78.6) 12 (21.4)
Original Innocent 9 (16.1) 47 (83.9)
. Guilty 43 (76.8) 13 (23.2)
Jackknifed Innocent 10 (17.9) 46 (82.1)

Objective 3. Effects of Self-Control and Achievement Motivation

Analyses were conducted to determine if self-contr@abievement motivation
moderate the relationship between guilt and RT and guilP&ndRT for the difference
between cash and exam items, RT for the neutral jtedor the difference between
cash and exam items, and PD for the neutral items melteled as dependent variables.
Guilt and self-control were centered around their reésgemeans. Each dependent
measure was regressed onto guilt, self-control, anddiress-product. The same logic
was used to test if achievement motivation moderateditteby question type
interaction.

The cross-product for guilt and achievement motivationHerdifference
between RTs for cash and exam items was signifigant05. This interaction is
presented in Figure 9. As compared to guilty subjects leachrevement motivation,
innocent subjects low in achievement motivation took dwrig respond to the exam
items than to the cash items. There was littleecihce between guilty and innocent

subjects high in achievement motivation.
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Objective 4: Effects of Guilt, Motivation, and Item Difficulty on
Stroop RT and Accuracy

Stroop data from two subjects were lost due to equipradatd, and data from
another subject were not collected because the subjecoleasblind. Analyses were
conducted on the remaining 109 subjects. Mean RTs were cahfpuirrect trials for
each stimulus type (incongruent, neutral, and congré@néach subject. RTs longer
than 2000 ms and shorter than 275 ms were discarded (las2%haf all data).
RMANOVAs were performed on Stroop RT and proportion wroSgmulus type was
the within-subjects factor, and guilt, motivation, itdifficulty, and sex were between-
subjects factors. Tables that include effects sizealffgignificant main effects and
interactions are presented in Appendix G.

For RT, the main effect of stimulus type was sigaffigF(2,186) = 410.84. RTs
were longest for incongruent itemd € 841,SE = 14.358), followed by neutral itemsl(
=685, = 11.400), and congruent itemd € 625,SE = 10.208). None of the main
effects of guilt, motivation, or item difficulty prexted by the regulatory depletion
hypothesis materialized.

The three-way interaction between motivation, ithfficulty, and sex also was
significant,F(1,93) = 6.93. This effect is presented in Figures 10a andbi @dmales

and males, respectively.
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Figure 10a. Stroop RT item difficulty by motivation intetian for females.
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Figure 10b. Stroop RT item difficulty by motivation intetian for males.

Females who were motivated by a large bonus and aegdwely easy items were
faster at naming the ink color of the stimulus thandtes in the other three conditions.
Males who were motivated by a large bonus and who aegwerixed T/F items were
faster at naming the ink color than males in the dtiree conditions.

The four-way interaction between motivation, itenfidifity, sex, and stimulus
type was significant, F(2,186) = 9.82, as was the five-wigyaction between guilt,
motivation, item difficulty, sex, and stimulus tyg&€2,186) = 3.07.

For proportion wrong for the Stroop task, the main ¢iféstimulus type was

significant,F(2, 186) = 53.67. Proportion wrong was highest for incongntems (M =
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.076,SE = .010), followed by neutral item#1(= .003,S5E = .002), and lowest for the
congruent itemsM = .002,SE = .001). There were no significant main effects oftgui
motivation, or item difficulty on proportion wrong.

Correlations were computed for Stroop RT, Stroop accusadfycontrol,
achievement motivation, and the Acquisitiveness substahe @achievement motivation
scale. The Marlowe-Crowne was partialled out. Nofrine partial correlations were
significant. This suggests self-control and achievemmtivation were unrelated to

performance on the Stroop task.

Interview Questions

Analyses of variance were performed on two of therulew questions subjects
answered at the end of their session: anxiety at tharbag of the experiment and
anxiety at the end of the experiment. Guilt, motivatibem difficulty, and sex were
included as factors. Guilty subject € 3.491,5E = .157) were more anxious than
innocent subjectd = 2.652,SE = .157) at the beginning of the experimd¥(tl.,96) =
14.38, partiah? = .130. Highly motivated subjectll(= 3.304,SE = .157) were more
anxious than less motivated subjedis< 2.839,5E = .157) at the beginning of the
experimentF(1,96) = 4.40, partial® = .044. FemalesV( = 3.348,SE = .157) were more
anxious than maled/ = 2.795,SE = .157) at the beginning of the experimd{(tl,96) =
6.25, partiah? = .061.

There were no significant main or interaction eféefior anxiety at the end of the
experiment, although the guilt by motivation interacticas marginally significant,
F(1,96) = 3.81p = .054, partiah? = .038. Guilty subjects in the high motivation

condition were the most anxious at the end of therexeat M = 2.179,5E = .188),
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followed by innocent subjects in the low motivation cbod (M = 1.679,SE = .188),
innocent subjects in the high motivation conditivh=£ 1.571,5F = .188), and guilty
subjects in the low motivation conditiokl(= 1.554,SE = .188).

Chi-square analyses were conducted to test if resptm#ias question
concerning speed versus accuracy when answering itemssgashses to the question
asking which items were of most concern were relatgaitg motivation, item
difficulty, or sex. None of the chi-squares wereistigally significant,ps > .16.

Subjects were asked how they would have approached thé sagitferent
monetary bonus had been offered to pass the testsivatggies they used to try to pass
the test, and how someone else could be taught taHeetdst. When asked if they
would have acted differently if offered a different mamgtbonus ($1 for subjects in the
high motivation condition and $30 for subjects in the toativation condition), 58% of
subjects stated they would have done nothing differefidy.the subjects who stated
they would have acted differently, most said they wwalide tried harder to beat the test
to earn the larger bonus or not tried as hard to earsntaler bonus. When asked if
they used any strategies to try to convince the examirteewfinnocence, 65% of
subjects (44 guilty, 29 innocent) stated they had used statdg@ny stated they tried
to be consistent in how they read and answered all itemssvered as quickly and
accurately as possible, took their time when answeendyal items, and remembered
their answers from previous repetitions. Several ofjthity subjects stated that they
tried to answer quickly when they were answering tha tems. When asked how they

would teach someone else to beat the test, many susjgmested that others read the
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items carefully, be consistent when reading and ansgéifferent item types, be calm

and focused, and convince themselves of their innocence.



CHAPTER 4

DISCUSSION

The present study evaluated the effects of guilt, madwvaand item difficulty on
oculomotor and behavioral measures. Results from tlsemirstudy generally replicated
Cook et al. (2008). Guilty subjects showed the largest RDgehto the items concerning
a crime they had committed (cash theft), followed bynig about a crime they did not
commit, and neutral items. As compared to their respoieseash items, guilty subjects
took longer to respond, made more fixations, and did meaeing and rereading of items
concerning the crime they diet commit (exam theft) and neutral items. As expected,
innocent subjects showed greater PD change to the oelated items than to the neutral
items. Innocent subjects tended to show less differenoculomotor and behavioral
responses to the three item types than did guilty stsbjec

Most of the oculomotor and behavioral measures had adegligtiey and
reliability for discriminating between guilty and innotgroups. These findings
replicate Cook et al. (2008) and support the idea that ootdormeasures from a
reading task can be used to distinguish between guilty andenhsubjects.
Classification rates exceeded 80% for both guilty and mmiogroups. Four variables,
the difference in PD between the cash and exam itbnslifference in first pass
duration between the cash and exam items, the difer@rRT between the crime and

neutral items, and the difference in blink rate betwessth and exam items, were
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included in the discriminant function. The variables usedaok et al. (2008) were
included in another discriminant function, and classifimaticcuracy was about 5%
lower than that reported by Cook et al. The variabsesl in Cook et al. were optimal for
that sample, so it is not surprising that classikcatvas slightly lower when those
variables were used in the present study. Neverthéfesslassification rates in both
studies suggest that a combination of PD and reading measmrég used to make
accurate diagnoses of truth and deception.

For proportion wrong and number of fixations, there wammnaction between
guilt and another independent variable. The interatt&ween guilt and item difficulty
for proportion wrong revealed a difference betweertygaihd innocent subjects only in
the easy condition. In the easy condition, guiltigjects made more mistakes than
innocent subjects. Proportion wrong was similar for guaittd innocent subjects in the
mixed condition. Cook et al. (2008) administered only mixedstand also failed to
observe a difference between groups on this measunis.wduld suggest that
administering only easy items could increase differematween guilty and innocent
subjects and improve classification accuracy. Howeher possibility was not
evaluated in the present study because variables wecteseler the discriminant
analysis that worked well in both easy and mixed candif and proportion wrong was
diagnostic only for subjects who answered only easyste

There was an interaction between guilt, question tgpe,motivation for number
of fixations. The pattern of results for the low dmgh motivation groups was similar
for guilty subjects but not for innocent subjects. Inmb&eibjects in the high motivation

group made fewer fixations than guilty subjects on afléhtem types. In the low
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motivation group, innocent subjects made more fixatioas guilty subjects on two of
the item types. It would appear that innocent subjedteeifow motivation group did
not modulate their reading behavior as much as did inhsodiects in the high
motivation group. The nature of the interaction suggenstt innocent subjects were
motivated by the monetary bonus, whereas guilty subjests motivated by the desire
to avoid detection.

Decades of research have shown that PD is an indiciboth cognitive effort
and emotional arousal (see Loewenfeld, 1999 for a revikwyas beyond the scope of
the present study to isolate the unique effects of cogmtfeet and emotional arousal on
PD. An analysis of PD responses to the easy anduififtems within the mixed item
difficulty condition indicated a difference between tteam types. This suggests that
cognitive effort contributes to the effects on PD. ldger, the data do not rule out the
possibility that emotional arousal also might contribtat the effects on PD.

The observed pattern of results is not consistelht basic research on reading.
In the field of reading, increases in PD, more fixadicand longer reading times
generally are viewed as indications that subjects hadegréficulty processing those
items (Rayner, 1998; Rayner, Chace, Slattery, & Ashby, 200@gception is more
difficult than being truthful, then it should be assted with increased PD and longer
reading times. As expected, deception was associatiedne greatest increases in PD.
However, in comparison to truthful answers, deceptiso was characterized by fewer
fixations and shorter reading and rereading times. Aljhdhe pupil data from the
present study and Cook et al. (2008) are consistent vettedding literature, the fixation

and response time measures are not.
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Conservation, as proposed by regulatory depletion t{@anymeister, 2002;
Baumeister, Muraven, & Tice, 2000; Muraven and Baumei2@80; Muraven et al.,
2006; Muraven & Slessareva, 2003), is one possible explaratitimee observed pattern
of results. Guilty subjects could have exerted cognéfi@t when responding
deceptively to ensure they answered quickly and accuraelgrahe instructions they
were given at the start of the experiment. Theydcbale attempted to conserve
resources on items answered truthfully by making mor¢idma and taking more time to
read and reread the items.

An alternative explanation is that the information @mihg to the cash crime was
retrieved more easily than information related to therezame. Work by Michael
Anderson and colleagues (Anderson & Bell, 2001; Andersomk B§oBjork, 1994) has
shown that retrieving information from long-term memoay adversely affect recall of
related information. Anderson et al. (1994) had subjects stenbral different
categories. Some of the category members then westcpdhwith retrieval tests.
Results showed that recall of the category membatsatére not practiced suffered. In
the present study, guilty subjects could easily retrisfggmation that pertained to the
cash crime because they had committed the crime, farriar with the details, and
knew they had to appear truthful when answering to receé&zenbnetary bonus. Details
that pertained to the exam crime were not as practicdwas that pertained to the cash
crime because guilty subjects did not commit that camek were not as familiar with it.
Perhaps answering questions that pertained to the cashasrihretrieving information

related to that crime adversely affected guilty subjgetdormance on the exam and
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neutral items. However, this explanation does nataaicfor the effects on PD, unless
the effects on PD were due to emotional arousal.

One of the objectives was to determine if self-cordrachievement motivation
moderate the relationship between guilt and RT or guiltRD. As compared to guilty
subjects low in achievement motivation, innocent subjeetsn achievement motivation
took longer to respond to the exam items than to tHeita®s. For subjects high in
achievement motivation, there was little differeneen®en guilty and innocent subjects
in RT to the cash and exam items. This finding suggeststreading test for deception
might be more effective for subjects low in achievenmativation than for subjects
high in achievement motivation.

Although regulatory depletion theory might explain whyltgwsubjects took
longer to answer when they were truthful than whey there deceptive, the theory
predicted a number of differences on the Stroop taskaee not confirmed.
Specifically, self-regulatory resources should havenlmeere depleted for guilty subjects
than for innocent subjects, and resources should haventmendepleted for subjects
who answered mixed items than for subjects who answeilgckasy items. None of the
tests for main effects of guilt, motivation, or iterffidulty on Stroop RT and accuracy
were significant.

Although the main effect of motivation was not sigrafit, highly motivated
subjects generally performed well. There was a significe@raction between item
difficulty, motivation, and sex on Stroop RT. Highlyptivated males who answered the
mixed T/F items performed best on the Stroop task. Femmahio were offered the $1

bonus and answered only easy T/F items performed wousie®s who answered a
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combination of easy and difficult items prior to theo8p task should have depleted
available resources for self-control and performed pamrlthe Stroop. However, males
in this condition who were highly motivated performed vl the Stroop task. It would
appear that offering a large bonus to depleted male subgptsthem improve their
performance on the Stroop task. Work by BaumeistersVaid Tice (2007) and
Muraven and Slessareva (2003) has shown that subjectse@ome the effects of
depletion when offered a monetary incentive. Theetany bonus may have moderated
the effects of depletion for males in the preserdystu

Effects of self-control and achievement motivatiorStroop RT and accuracy
also were evaluated. Self-control and achievementvatan were unrelated to
performance on the Stroop task. Scores on the Acqeiséss subscale of the
achievement motivation scale also were not relatedrom® performance. There may be
no relationship between these individual differencealdes and Stroop performance, or

the questionnaires may not have adequately measurednsteucs.

Limitations

The present study was a laboratory experiment. Thebgeitgies may be more or
less effective in field situations where subjectsmaoee highly motivated and personally
involved in the outcome of the test, but high levelsxgerimental control are often
difficult to achieve.

Effort was made to ensure that the arousal value and egtypbf items
concerning the cash and exam crimes were similar. Henwessults suggest that the
exam items were not equal to the cash items. Innetdects answered cash and exam

items truthfully, and innocent subjects tended to haygetaresponses to the exam items
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than to the cash items. There could have been diffesedue to the wording of the
items, or due to perceived differences between the srifRer a student, a crime
involving a theft from a professor’s office may haverbeensidered more serious than a
theft of money from a secretary, and they may hava beee concerned about being
accused of that crime.

Another limitation was that the sample consistedtipad single Caucasian
college students. This sample is representative dftineersity of Utah population, but
generalizability to the general population may be lichitéf this type of test is to be used
in a security screening situation, it is important to entwegesults generalize to the
populations of interest.

Although self-control and achievement motivation measwesg unrelated to the
various outcome measures, they may have been inadequaigr@seaf the constructs

they were designed to measure.

Implications and Future Directions

Results from the present study and Cook et al. (2008) suipgest combination
of behavioral and oculomotor measures can be used to detmgition. These results
were found in a mock-crime study similar to a forensigasion but also have potential
for use in a security screening situation. In a secscitgening situation, subjects are
asked questions about several issues, and they may ooinag deceptive about one or
more issues on the test. Future work should telseretare advantages or disadvantages
to adding issues to the test.

Results from the present study suggest eye blinks have prass measure of

deception. The effect size for blinks was small, bigt & measure that deserves further
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study, especially since it is relatively independent ftbenother oculomotor and
behavioral measures used in the present study.

In the present study, subjects were told to answer aklgaicd accurately as
possible to ensure that they did not appear deceptiveedesh Future work could
eliminate this instruction. The effects observed in Cetodd. (2008) and the present
study may be attenuated if subjects are not told to ansvegriaddy and accurately as
they can. Responses to the open-ended interview questthoated that this instruction
was salient to subjects, so it would be informative tafdeehavior changes without that

instruction.

Summary

Guilty subjects showed large PD change to items to whieyhwere deceptive,
and they took longer to respond, made more fixations, and sea time reading and
rereading items to which they were truthful. Innocairitjects showed less difference to
the three item types than did guilty subjects. Sevwrhavioral and oculomotor
measures were diagnostic of deception, and a weightedication of four of those
variables correctly classified 84% of guilty and 89% of oem subjects. Achievement
motivation moderated the relationship between guilt ahddrthe difference between
the cash and exam items. As compared to guilty subjaots;ent subjects low in
achievement motivation took longer to respond to the etemsithan to the cash items.
Subjects high in achievement motivation showed lessrdiit® in RT to cash and exam
items. Self-control and achievement motivation didaftgct Stroop RT or accuracy.
Future work should examine the effects of increasingtimber of issues covered by the

test and the importance of the speed/accuracy instruction.
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Mixed Items
Neutral Items

True/Positive

| was born prior to the year 1990.

The sky is blue on sunny days.

| attend a university that is in the United States.

The snow that accumulates in the winter melts irsghveng.

True/Negative

| am reading this on a day other than Sunday.

Polar bears do not roam freely in Mexico.

| have eyes that are most definitely not the colange.
The season that follows summer is not spring.

False/Positive

| am reading this sentence on March 12, 2002.

San Francisco is in the state of Nevada.

| drive a car that runs on only air and water.

The Congo is a country that | visit several times akve

False/Negative

| have never listened to radio or watched TV.

Whales do not live in any of the world’s oceans.

| reside in a city that is not located in the stat&tah.
Trees that grow in the forest are never harvesteldifaler.

Cash Items

True/Positive

| was uninvolved in the theft of the twenty dollars.
The wallet in the office was untouched by me.

| am innocent of taking the item that was in the purse.
The claim that | stole from a secretary is incotrrec

True/Negative

| did not take anything from the wallet in the office.

The theft involving the purse was not my fault.

| did not take anything that was in the secretary’s office.

The twenty dollars that was in the office is notrig possession.

False/Positive

| am guilty of taking something from the secretary’sa#fi
The reason the twenty dollars is gone is because litook
| admit to stealing the item that was in the purse.

66



The claim that | tampered with the wallet in theiadfis valid.

False/Negative

| am not innocent of stealing the twenty dollars.

The wallet was not recently tampered with by anyone lgut m

| did not leave the office until | had taken the itent thas in the purse.
The claim that | did not take anything from the secretaiycorrect.

Exam Items

True/Positive

| took nothing from the professor’s office.

The disk was untouched by me.

| left alone the information that was on the computer.
The exam that was in the office was left alone by me.

True/Negative

| did not take the exam from the office.

The information was not copied to a disk by me.

| never copied the information that was on the computer.
The claim that | copied the professor’s informationas correct.

False/Positive

| made a copy of the professor’s information.

The disk in my possession contains the copied information
| have a copy of the information that was on the computer
The exam that was in the office is in my possession.

False/Negative
| am not innocent of copying the information to a disk.
The loss of the exam is no one’s fault but mine.

| did not pass up the chance to copy the information thatowahe computer.

The claim that | made a copy of the professor’s infdrom is not wrong.
Easy Items
Neutral Items

True

| was born prior to the year 1990.

The sky is blue on sunny days.

Cats and dogs are often kept as pets.
Dinosaurs used to roam the earth.

| am reading this on a day other than Sunday.
Polar bears do not roam freely in Mexico.
Global warming is a concern for many people.
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Large SUVs often get lower gas mileage than newer cancpas.

False

| am reading this sentence on March 12, 2002.

San Francisco is in the state of Nevada.

There are only 35 states in the United States.

Road construction is fast and convenient for motorists.
| have never listened to radio or watched TV.

Whales do not live in any of the world’s oceans.

Trees are never harvested for lumber.

Morbid obesity is not a health concern in the Uniteatest

Cash Items

True

| was uninvolved in the theft of the twenty dollars.

The wallet in the office was untouched by me.

| did not take anything from the wallet in the office.

The theft involving the purse was not my fault.

The secretary’s property was not stolen by me.

| am innocent of taking the secretary’s property fromdffice.
| had nothing to do with the theft of the twenty dollars

The article from the purse was not stolen by me.

False

| am guilty of taking something from the secretary’sa#fi

The reason the twenty dollars is gone is because litook

| am not innocent of stealing the twenty dollars.

The wallet was not recently tampered with by anyone lgut m
The item from the purse is hidden on my person.

| removed something from the purse in the office.

The secretary’s property was stolen by me.

| know what happened to the item missing from the wallet.

Exam Items

True

| took nothing from the professor’s office.

The disk was untouched by me.

| did not take the exam from the office.

The information was not copied to a disk by me.

The loss of the professor’s information is not myittau
The information from the computer is not in my posSsassi
| did not take anything from the computer in the office.

| am not guilty of taking the exam from the office.
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False

| made a copy of the professor’s information.

The disk in my possession contains the copied information
| am not innocent of copying the information to a disk.

The loss of the exam is no one’s fault but mine.

| took the information from the computer in the office.

The professor’s information is missing because of me.
The missing exam is in my possession.

| copied the information from the computer.
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DEMOGRAPHIC QUESTIONNAIRE



Demographic Questionnaire

Participant ID #

1. Age:

2. Sex: (circle one) Male Female
3. Marital status: (circle one)

Single
Married
Divorced
Widowed
Separated

4. Racial/Ethnic Origin: (circle one)

African American
Asian

South Pacific Islander
Latino/a

American Indian
Middle Eastern
Caucasian

Other (please explain):

5. What is your status? (circle one)
Student
Staff
Other

6. If you are a student, what is your college major?

7. If you are a student, what is your class standifcg@le one)

Freshman
Sophomore
Junior
Senior
Graduate

8. Ifyou are a student, what is your enrolimenustat(circle one)

Full-time



9.

10.
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Part-time
Other (please explain):

If you are a student, what is your current GPA?

If you are not a student, what is the highest levetldol or degree you have

completed? (circle one)

11.

12.

High school

Trade school
Associate’s degree
Bachelor’s degree
Master’s degree
Professional degree
Doctorate degree

Is English your primary language? (circle one) YelNo
If you circled No, what is your primary language?

Do you wear any of the following for vision correctfonreading? (circle one)

Glasses
Contacts
Neither
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Not at all Very much

1. lam good at resisting temptation. r? 3 4 5
2. | have a hard time breaking bad habits.* 1 2 3 4 5
3. lamlazy.* 1 2 3 45
4. | say inappropriate things.* 1 2 3 4 5
5. I never allow myself to lose control. 1 2 3 4 5
6. |do certain things that are bad for me, if theyfan.* 1 2 3 4 5
7. People can count on me to keep on schedule. 1 2 3 4 5
8. Getting up in the morning is hard for me.* r 3 4 5
9. | have trouble saying no.* 1 2 3 5
10. I change my mind fairly often.* 1 23 4 5
11. | blurt out whatever is on my mind.* 12 3 4 5
12. People would describe me as impulsive.* 2 3 4 5
13. | refuse things that are bad for me. 2 3 4 5
14. 1 spend too much money.* 1 2 3 5
15. | keep everything neat. 1 2 23 5
16. | am self-indulgent at times.* 1 23 4 5
17. 1 wish | had more self-discipline.* 12 4 5
18. I am reliable. 1 2 3 45
19. | get carried away by my feelings.* 1 ZB 4 5
20. | do many things on the spur of the moment.* 2 3 4 5
21. I don't keep secrets very well.* 12 3 4 5
22. People would say that | have iron self-discipline. 1 2 3 4 5
23. | have worked or studied all night at the last minute.* 1 2 3 4 5
24. I'm not easily discouraged. 1 B 4 5
25. I'd be better off if | stopped to think before acting.* 1 2 3 4 5
26. | engage in healthy practices. 1 2 4 5
27. | eat healthy foods. 1 2 3 5
28. Pleasure and fun sometimes keep me from getting work

done.* 1 2 34 5
29. | have trouble concentrating.* 1 B 4 5
30. I am able to work effectively toward long-term goals 1 2 3 4 5
31. Sometimes | can't stop myself from doing something, 1 2 3 4 5

even if | know it is wrong.*
32. | often act without thinking through all of the alteves.* 1 2 3 4 5
33. I lose my temper too easily.* 1 B 4 5
34. | often interrupt people.* 1 23 4 5
35. | sometimes drink or use drugs to excess.* A4 3 4 5
36. I am always on time. 1 2 3 5

* indicates an item that is reverse scored.
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CASSIDY-LYNN ACHIEVEMENT MOTIVATION QUESTIONNAIRE



Factor 1: Work Ethic

6.
7.

Hard work is something | like to avoid. Yes
| can easily sit for a long time doing nothing. Yes
I must admit | often do as little work as | cangsety  Yes
with.

| am basically a lazy person. Yes
| often put off until tomorrow things | know | sHddo Yes
today.

| easily get bored if | don’t have something to do. Yes
| like to work hard. Yes

Factor 2: Acquisitiveness

8.

9.

10.

11.

12.

13.
14.

If there is an opportunity to earn money, | am usually Yes
there.

I would be willing to work for a salary that waddve
average if the job was pleasant.

The kind of work | like is the one that pays top saflar Yes
top performance.

As long as I'm paid for my work, | don’t mind working Yes
while others are having fun.

| frequently think about that | might do to earn a greatYes
deal of money.

It is important to me to make lots of money.
The most important thing about a job is the pay.

Yes

Yes
Yes

Factor 3: Dominance

15.

I think | would enjoy having authority over other peoplées

16. If given the chance | would make a good leader of  Yes
people.
17. I think I am usually a leader in my group. Yes
18. | enjoy planning things and deciding what other peopl¥es
should do.
19. | like to give orders and get things going. Yes
20. People take notice of what | say. Yes
21. When a group | belong to plans an activity | would  Yes
rather direct it myself than just help out andeha
someone else organize it.
Factor 4: Excellence
22. | hate to see bad workmanship. Yes
23. Part of the satisfaction of doing something comes frores

24,

25.

seeing how good the finished product looks.

It is no use playing a game when you are playing withYes
someone as good as yourself.

| get a sense of satisfaction out of being able td say Yes
have done a very good job on a project.

No
No
No

No
No

No
No

No

No

No

No

No

No
No

No
No

No
No

No

No
No

No
No

No

No
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Don’t Know
Don’t Know
Don’t Know

Don’t Know
Don’t Know

Don’t Know
Don’t Know

Don’t Know

Don’t Know

Don’t Know

Don’t Know

Don’t Know

Don’t Know
Don’t Know

Don’t Know
Don’t Know

Don’t Know
Don’t Know

Don’t Know

Don’t Know
Don’t Know

Don’t Know
Don’t Know

Don’t Know

Don’t Know



26. | find satisfaction in working as well as | can. Yes

27. | find satisfaction in exceeding my previous Yes
performance even if | don’t outperform others.

28. There is satisfaction in a job well done. Yes

Factor 5: Competitiveness

29. I try harder when I'm in competition with other people Yes

30. It annoys me when other people perform better than IYes
do.

31. I judge my performance on whether | do better than Yes
others rather than on just getting a good result.

32. If | get a good result, it doesn’t matter if othéosbetter. Yes

33. I would never allow others to get the credit fortnha Yes
have done.

34. To be a real success | feel | have to do better than
everyone | come up against.

35. It is important to me to perform better than othera on Yes
task.

Yes

Factor 6: Status Aspiration
36. | would like an important job where people looked up ¥es
me.

37. | like talking to people who are important. Yes
38. | want to be an important person in the community. Yes
39. I like to be admired for my achievements. Yes
40. | dislike being the center of attention. Yes
41. | like to have people come to me for advice. Yes
42. | find satisfaction in having influence over others Yes

because of my position in the community.

Factor 7: Mastery

43. | would rather do something at which | feel confident Yes
and relaxed than something which is challenging and
difficult.

44. | would rather learn easy fun games than difficult Yes
thought games.
45. If I'm not good at something | would rather keep Yes

struggling to master it than move on to somethimgy
be good at.

46. | prefer to work in situations that require a high level oyes
skill.

47. | more often attempt tasks | am not sure | can do tha Yes
tasks | know | can do.

48. | like to be busy all the time.

49. | feel like giving up quickly when things go wrong.

Yes
Yes

No
No

No

No
No

No

No
No

No

No

No
No
No
No
No

No
No

No

No

No

No

No

No
No
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Don’t Know
Don’t Know

Don’t Know

Don’t Know
Don’t Know

Don’t Know

Don’t Know
Don’t Know

Don’t Know

Don’t Know

Don’t Know
Don’t Know
Don’t Know
Don’t Know
Don’t Know

Don’t Know
Don’t Know

Don’t Know

Don’t Know

Don’t Know

Don’t Know

Don’t Know

Don’t Know
Don’t Know
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MARLOWE-CROWNE SOCIAL DESIRABILITY SCALE



©oN

10.

11.

12.
13.

14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24,
25.

26.
27.

28.
29.

30
31
32
33
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| have never deliberately said something that hureeogis True False
feelings. (True)

Before voting | thoroughly investigate the qualificatiohall True False
the candidates. (True)

| never hesitate to go out of my way to help samaen trouble. True False
(True)

It is sometimes hard for me to go on with my wibtkam not True False
encouraged. (False)

| have never intensely disliked anyone. (True) ueTrFalse
On occasion | have had doubts about my ability toemetin life. True False
(False)

| sometimes feel resentful when | don’'t get myw&alse) True False
| am always careful about my manner of dress. {True True False
My table manners at home are as good as when Itdat ou True False

a restaurant. (True)
If I could get into a movie without paying and be sure Incdseen True False
| would probably do it. (False)

On a few occasions, | have given up doing something letaus  True False
thought too little of my ability. (False)

| like to gossip at times. (False) Tru€alse
There have been times when | felt like rebelliggitast people in True False
authority even though | knew they were righti4é&a

No matter who I'm talking to, I’'m always a good liste. (True) True False
| can remember “playing sick” to get out of something.s@jal True False
There have been occasions when | took advantagenebse. (False) True False
I’'m always willing to admit it when | make a mistak&rue) True False
| always try to practice what | preach. (True) True False
| don't find it particularly difficult to get along vintloud mouthed, True False
obnoxious people. (True)

| sometimes try to get even rather than forgincefarget. (False) True False

When | don’t know something | don't at all mind admgtitn (True) True False
| am always courteous, even to people who are disédge€Brue) True False
At times | have really insisted on having things my axay. (False) True False

There have been occasions when | felt like smashings. (False) True False
| would never think of letting someone else be punisheghyor True False

wrong-doings. (True)

| never resent being asked to return a favor. (True) True False
I have never been irked when people expressed idgas ver True False

different from my own. (True)

I never make a long trip without checking the safetyptar. (True) True False
There have been times when | was quite jealotleeajood True False
fortune of others. (False)
. I have almost never felt the urge to tell someond biftie) True False
. | am sometimes irritated by people who ask favorseof(False) True False
. | have never felt that | was punished without causee{Tr True False

. | sometimes think when people have a misfortunedhgygot True False



what they deserved. (False)
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Participant ID#

1. On ascale of 1 to 5 with 1 being not at all and 5 beitrgr@ely, how anxious were
you feeling at the beginning of the experiment?

1 2 3 4 5
Not at all Extremely

2. On ascale of 1 to 5 with 1 being not at all and 5 beitrgraely, how anxious are you
feeling right now?

1 2 3 4 5
Not at all Extremely
3. Your base pay was $30, and you were promised a $ bgausibuld convince

the examiner of your innocence. How important wasbthe  monetary bonus to you?

1 2 3 4
Not at all Somewhat Very Extremely
4. If you had been promised a $ bonus, would you have aftezdrdly? If so,

how?

5. As you were answering the true and false items, ygarenore concerned about how
quickly you answered, if you answered correctly, or equalhcerned about both?

a. how quickly you answered
b. if you answered correctly
c. equally concerned about both

6. Which true and false items were you most concernedtab

items about the theft of the exam information
items about the theft of the $20

neutral items

all of the items

some combination

coooTp

7. Did you develop any strategies to convince the exper@anehyour innocence as you
were answering the true and false items? Yes No

8. How would you teach someone else to beat the tedtiere anything specific you
would tell them?



APPENDIX G

EFFECT SIZES FOR EACH DEPENDENT VARIABLE



Table 11

Effect Sizes for Response Time

Source Effect Size

Guilt .052
Motiv --
ltem --
Sex -
Rep 567
QT 277
Guilt x Motiv --
Guilt x Item --
Guilt x Sex --
Motiv x Item .041
Motiv x Sex -
ltem x Sex --
Rep x Guilt --
Rep x Motiv --
Rep x Item --
Rep x Sex --
Rep x QT .068
QT x Guilt 142
QT x Motiv -
QT x Item .067
QT x Sex --
Guilt x Motiv x Item --
Guilt x Motiv x Sex -
Guilt x Iltem x Sex --
Motiv x Item x Sex --
Rep x Guilt x Motiv --

Rep x Guilt x Item --




Table 11 Continued

85

Rep x Motiv x Item

Rep x Guilt x Sex

Rep x Motiv x Sex

Rep x Item x Sex

Rep x QT x Guilt

Rep x QT x Motiv

Rep x QT x Item

Rep x QT x Sex

QT x Guilt x Motiv

QT x Guilt x Item

QT x Motiv x Item

QT x Guilt x Sex

QT x Motiv x Sex

QT x Item x Sex

Guilt x Motiv x Item x Sex
Rep x Guilt x Motiv x Item
Rep x Guilt x Motiv x Sex
Rep x Guilt x Item x Sex
Rep x Motiv x Item x Sex
Rep x QT x Guilt x Motiv
Rep x QT x Guilt x Item
Rep x QT x Motiv x Item
Rep x QT x Guilt x Sex
Rep x QT x Motiv x Sex
Rep x QT x Item x Sex
QT x Guilt x Motiv x Item
QT x Guilt x Motiv x Sex
QT x Guilt x Item x Sex
QT x Motiv x Item x Sex




Table 11 Continued

86

Rep x Guilt x Motiv x Item x Sex --
Rep x QT x Guilt x Motiv x Iltem --
Rep x QT x Guilt x Motiv x Sex --
Rep x QT x Guilt x Item x Sex --
Rep x QT x Motiv x Item x Sex --
QT x Guilt x Motiv x Item x Sex --
Rep x QT x Guilt x Motiv x Item x Sex --

Rep = repetition, Motiv = motivation, Item = item ddf@ilty, QT = question type



Table 12

Effect Sizes for Proportion Wrong

Source

Effect Size

Guilt

Motiv

ltem

Sex

Rep

QT

Guilt x Motiv

Guilt x Item

Guilt x Sex

Motiv x Item

Motiv x Sex

ltem x Sex

Rep x Guilt

Rep x Motiv

Rep x Item

Rep x Sex

Rep x QT

QT x Guilt

QT x Motiv

QT x Item

QT x Sex

Guilt x Motiv x Item
Guilt x Motiv x Sex
Guilt x Iltem x Sex
Motiv x Item x Sex
Rep x Guilt x Motiv
Rep x Guilt x Item

.055




Table 12 Continued

88

Rep x Motiv x Item

Rep x Guilt x Sex

Rep x Motiv x Sex

Rep x Item x Sex

Rep x QT x Guilt

Rep x QT x Motiv

Rep x QT x Item

Rep x QT x Sex

QT x Guilt x Motiv

QT x Guilt x Item

QT x Motiv x Item

QT x Guilt x Sex

QT x Motiv x Sex

QT x Item x Sex

Guilt x Motiv x Item x Sex
Rep x Guilt x Motiv x Item
Rep x Guilt x Motiv x Sex
Rep x Guilt x Item x Sex
Rep x Motiv x Item x Sex
Rep x QT x Guilt x Motiv
Rep x QT x Guilt x Item
Rep x QT x Motiv x Item
Rep x QT x Guilt x Sex
Rep x QT x Motiv x Sex
Rep x QT x Item x Sex
QT x Guilt x Motiv x Item
QT x Guilt x Motiv x Sex
QT x Guilt x Item x Sex
QT x Motiv x Item x Sex




Table 12 Continued

89

Rep x Guilt x Motiv x Item x Sex --
Rep x QT x Guilt x Motiv x Item --
Rep x QT x Guilt x Motiv x Sex .027
Rep x QT x Guilt x Item x Sex --
Rep x QT x Motiv x Item x Sex --
QT x Guilt x Motiv x Item x Sex --

Rep x QT x Guilt x Motiv x Item x Sex --

Rep = repetition, Motiv = motivation, Item = item ddf@ilty, QT = question type



Table 13

Effect Sizes for Number of Fixations

90

Source

Effect Size

Guilt

Motiv

ltem

Sex

Rep

QT

Guilt x Motiv

Guilt x Item

Guilt x Sex

Motiv x Item

Motiv x Sex

ltem x Sex

Rep x Guilt

Rep x Motiv

Rep x Item

Rep x Sex

Rep x QT

QT x Guilt

QT x Motiv

QT x Item

QT x Sex

Guilt x Motiv x Item
Guilt x Motiv x Sex
Guilt x Iltem x Sex
Motiv x Item x Sex
Rep x Guilt x Motiv

Rep x Guilt x Item




Table 13 Continued

91

Rep x Motiv x Item

Rep x Guilt x Sex

Rep x Motiv x Sex

Rep x Item x Sex

Rep x QT x Guilt

Rep x QT x Motiv

Rep x QT x Item

Rep x QT x Sex

QT x Guilt x Motiv

QT x Guilt x Item

QT x Motiv x Item

QT x Guilt x Sex

QT x Motiv x Sex

QT x Item x Sex

Guilt x Motiv x Item x Sex
Rep x Guilt x Motiv x Item
Rep x Guilt x Motiv x Sex
Rep x Guilt x Item x Sex
Rep x Motiv x Item x Sex
Rep x QT x Guilt x Motiv
Rep x QT x Guilt x Item
Rep x QT x Motiv x Item
Rep x QT x Guilt x Sex
Rep x QT x Motiv x Sex
Rep x QT x Item x Sex
QT x Guilt x Motiv x Item
QT x Guilt x Motiv x Sex
QT x Guilt x Item x Sex
QT x Motiv x Item x Sex




Table 13 Continued

92

Rep x Guilt x Motiv x Item x Sex --
Rep x QT x Guilt x Motiv x Iltem --
Rep x QT x Guilt x Motiv x Sex --
Rep x QT x Guilt x Item x Sex --
Rep x QT x Motiv x Item x Sex --
QT x Guilt x Motiv x Item x Sex --
Rep x QT x Guilt x Motiv x Item x Sex --

Rep = repetition, Motiv = motivation, Item = item ddf@ilty, QT = question type



Table 14

Effect Sizes for First Pass Duration

93

Source

Effect Size

Guilt

Motiv

ltem

Sex

Rep

QT

Guilt x Motiv

Guilt x Item

Guilt x Sex

Motiv x Item

Motiv x Sex

ltem x Sex

Rep x Guilt

Rep x Motiv

Rep x Item

Rep x Sex

Rep x QT

QT x Guilt

QT x Motiv

QT x Item

QT x Sex

Guilt x Motiv x Item
Guilt x Motiv x Sex
Guilt x Iltem x Sex
Motiv x Item x Sex
Rep x Guilt x Motiv

Rep x Guilt x Item




Table 14 Continued

94

Rep x Motiv x Item

Rep x Guilt x Sex

Rep x Motiv x Sex

Rep x Item x Sex

Rep x QT x Guilt

Rep x QT x Motiv

Rep x QT x Item

Rep x QT x Sex

QT x Guilt x Motiv

QT x Guilt x Item

QT x Motiv x Item

QT x Guilt x Sex

QT x Motiv x Sex

QT x Item x Sex

Guilt x Motiv x Item x Sex
Rep x Guilt x Motiv x Item
Rep x Guilt x Motiv x Sex
Rep x Guilt x Item x Sex
Rep x Motiv x Item x Sex
Rep x QT x Guilt x Motiv
Rep x QT x Guilt x Item
Rep x QT x Motiv x Item
Rep x QT x Guilt x Sex
Rep x QT x Motiv x Sex
Rep x QT x Item x Sex
QT x Guilt x Motiv x Item
QT x Guilt x Motiv x Sex
QT x Guilt x Item x Sex
QT x Motiv x Item x Sex




Table 14 Continued

95

Rep x Guilt x Motiv x Item x Sex --
Rep x QT x Guilt x Motiv x Item --
Rep x QT x Guilt x Motiv x Sex --
Rep x QT x Guilt x Item x Sex .027
Rep x QT x Motiv x Item x Sex --
QT x Guilt x Motiv x Item x Sex --

Rep x QT x Guilt x Motiv x Item x Sex --

Rep = repetition, Motiv = motivation, Item = item ddf@ilty, QT = question type



Table 15

Effect Sizes for Reread Duration
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Source

Effect Size

Guilt

Motiv

ltem

Sex

Rep

QT

Guilt x Motiv

Guilt x Item

Guilt x Sex

Motiv x Item

Motiv x Sex

ltem x Sex

Rep x Guilt

Rep x Motiv

Rep x Item

Rep x Sex

Rep x QT

QT x Guilt

QT x Motiv

QT x Item

QT x Sex

Guilt x Motiv x Item
Guilt x Motiv x Sex
Guilt x Iltem x Sex
Motiv x Item x Sex
Rep x Guilt x Motiv

Rep x Guilt x Item

.047




Table 15 Continued

97

Rep x Motiv x Item

Rep x Guilt x Sex

Rep x Motiv x Sex

Rep x Item x Sex

Rep x QT x Guilt

Rep x QT x Motiv

Rep x QT x Item

Rep x QT x Sex

QT x Guilt x Motiv

QT x Guilt x Item

QT x Motiv x Item

QT x Guilt x Sex

QT x Motiv x Sex

QT x Item x Sex

Guilt x Motiv x Item x Sex
Rep x Guilt x Motiv x Item
Rep x Guilt x Motiv x Sex
Rep x Guilt x Item x Sex
Rep x Motiv x Item x Sex
Rep x QT x Guilt x Motiv
Rep x QT x Guilt x Item
Rep x QT x Motiv x Item
Rep x QT x Guilt x Sex
Rep x QT x Motiv x Sex
Rep x QT x Item x Sex
QT x Guilt x Motiv x Item
QT x Guilt x Motiv x Sex
QT x Guilt x Item x Sex
QT x Motiv x Item x Sex




Table 15 Continued

98

Rep x Guilt x Motiv x Item x Sex --
Rep x QT x Guilt x Motiv x Iltem --
Rep x QT x Guilt x Motiv x Sex --
Rep x QT x Guilt x Item x Sex --
Rep x QT x Motiv x Item x Sex --
QT x Guilt x Motiv x Item x Sex --
Rep x QT x Guilt x Motiv x Item x Sex --

Rep = repetition, Motiv = motivation, Item = item ddf@ilty, QT = question type
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Table 16

Effect Sizes for Pupil Diameter

Source

Effect Size

Guilt

Motiv

ltem

Sex

Rep

QT

Time

Guilt x Motiv
Guilt x Item
Guilt x Sex
Motiv x Item
Motiv x Sex
ltem x Sex
Rep x Guilt
Rep x Motiv
Rep x Item
Rep x Sex
Rep x QT
Rep x Time
QT x Guilt
QT x Motiv
QT x Item
QT x Sex
QT x Time
Time x Guilt
Time x Motiv

Time x Iltem




Table 16 Continued

100

Time x Sex
Guilt x Motiv x Item
Guilt x Motiv x Sex
Guilt x Item x Sex
Motiv x Item x Sex
Rep x Guilt x Motiv
Rep x Guilt x Item
Rep x Motiv x Item
Rep x Guilt x Sex
Rep x Motiv x Sex
Rep x Guilt x Motiv
Rep x Guilt x Item
Rep x Motiv x Item
Rep x Guilt x Sex
Rep x Motiv x Sex
Rep x Item x Sex
Rep x QT x Guilt
Rep x QT x Motiv
Rep x QT x Item
Rep x QT x Sex
Rep x QT x Time
Rep x Time x Guilt
Rep x Time x Motiv
Rep x Time x Item
Rep x Time x Sex
QT x Guilt x Motiv
QT x Guilt x Item
QT x Motiv x Item
QT x Guilt x Sex




Table 16 Continued

101

QT x Motiv x Sex

QT x Item x Sex

QT x Time x Guilt

QT x Time x Motiv

QT x Time x Item

QT x Time x Sex

Time x Guilt x Motiv
Time x Guilt x Item

Time x Motiv x Item

Time x Guilt x Sex

Time x Motiv x Sex

Time x Item x Sex

Guilt x Motiv x Item x Sex
Rep x Guilt x Motiv x Item
Rep x Guilt x Motiv x Sex
Rep x Guilt x Item x Sex
Rep x Motiv x Item x Sex
Rep x QT x Guilt x Motiv
Rep x QT x Guilt x Item
Rep x QT x Motiv x Item
Rep x QT x Guilt x Sex
Rep x QT x Motiv x Sex
Rep x QT x Item x Sex
Rep x Time x Guilt x Motiv
Rep x Time x Guilt x Item
Rep x Time x Motiv x Item
Rep x Time x Guilt x Sex
Rep x Time x Motiv x Sex

Rep x Time x Item x Sex




Table 16 Continued

102

Rep x QT x Time x Guilt

Rep x QT x Time x Motiv

Rep x QT x Time x Item

Rep x QT x Time x Sex

QT x Guilt x Motiv x Item

QT x Guilt x Motiv x Sex

QT x Guilt x Item x Sex

QT x Motiv x Item x Sex

QT x Time x Guilt x Motiv

QT x Time x Guilt x Item

QT x Time x Motiv x Item

QT x Time x Guilt x Sex

QT x Time x Motiv x Sex

QT x Time x Item x Sex

Time x Guilt x Motiv x Item
Time x Guilt x Motiv x Sex

Time x Guilt x Item x Sex

Time x Motiv x Item x Sex

Rep x Guilt x Motiv x Item x Sex
Rep x QT x Guilt x Motiv x Item
Rep x QT x Guilt x Motiv x Sex
Rep x QT x Guilt x Item x Sex
Rep x QT x Motiv x Item x Sex
Rep x Time Guilt x Motiv x Item
Rep x Time x Guilt x Motiv x Sex
Rep x Time x Guilt x Iltem x Sex
Rep x Time x Motiv x Item x Sex
Rep x QT x Time x Guilt x Motiv
Rep x QT x Time x Guilt x Item
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Table 16 Continued

Rep x QT x Time x Motiv x Item --
Rep x QT x Time x Guilt x Sex --
Rep x QT x Time x Motiv x Sex --
Rep x QT x Time x Item x Sex --
QT x Guilt x Motiv x Item x Sex --
QT x Time x Guilt x Motiv x Item --
QT x Time x Guilt x Motiv x Sex --
QT x Time x Guilt x Item x Sex --
QT x Time x Motiv x Item x Sex --
Time x Guilt x Motiv x Item x Sex --
Rep x QT x Guilt x Motiv x Item x Sex --
Rep x Time x Guilt x Motiv x Iltem x Sex --
QT x Time x Guilt x Motiv x Item x Sex --
Rep x QT x Time x Guilt x Motiv x Item --
Rep x QT x Time x Guilt x Motiv x Sex --
Rep x QT x Time x Guilt x Item x Sex --
Rep x QT x Time x Guilt x Motiv x Item x Sex--
Rep x QT x Time x Guilt x Motiv x Item x Sex--

Rep = repetition, Motiv = motivation, Item = item ddf@ilty, QT = question type



Table 17

Effect Sizes for Item Blink Rate

104

Source

Effect Size

Guilt

Motiv

ltem

Sex

Rep

QT

Guilt x Motiv

Guilt x Item

Guilt x Sex

Motiv x Item

Motiv x Sex

ltem x Sex

Rep x Guilt

Rep x Motiv

Rep x Item

Rep x Sex

Rep x QT

QT x Guilt

QT x Motiv

QT x Item

QT x Sex

Guilt x Motiv x Item
Guilt x Motiv x Sex
Guilt x Iltem x Sex
Motiv x Item x Sex
Rep x Guilt x Motiv
Rep x Guilt x Item




Table 17 Continued

105

Rep x Motiv x Item

Rep x Guilt x Sex

Rep x Motiv x Sex

Rep x Item x Sex

Rep x QT x Guilt

Rep x QT x Motiv

Rep x QT x Item

Rep x QT x Sex

QT x Guilt x Motiv

QT x Guilt x Item

QT x Motiv x Item

QT x Guilt x Sex

QT x Motiv x Sex

QT x Item x Sex

Guilt x Motiv x Item x Sex
Rep x Guilt x Motiv x Item
Rep x Guilt x Motiv x Sex
Rep x Guilt x Item x Sex
Rep x Motiv x Item x Sex
Rep x QT x Guilt x Motiv
Rep x QT x Guilt x Item
Rep x QT x Motiv x Item
Rep x QT x Guilt x Sex
Rep x QT x Motiv x Sex
Rep x QT x Item x Sex
QT x Guilt x Motiv x Item
QT x Guilt x Motiv x Sex
QT x Guilt x Item x Sex
QT x Motiv x Item x Sex
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Table 17 Continued

Rep x Guilt x Motiv x Item x Sex --
Rep x QT x Guilt x Motiv x Iltem --
Rep x QT x Guilt x Motiv x Sex --
Rep x QT x Guilt x Item x Sex --
Rep x QT x Motiv x Item x Sex --
QT x Guilt x Motiv x Item x Sex --
Rep x QT x Guilt x Motiv x Item x Sex --

Rep = repetition, Motiv = motivation, Item = item ddf@ilty, QT = question type



Table 18

Effect Sizes for Next Item Blink Rate
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Source

Effect Size

Guilt

Motiv

ltem

Sex

Rep

QT

Guilt x Motiv

Guilt x Item

Guilt x Sex

Motiv x Item

Motiv x Sex

ltem x Sex

Rep x Guilt

Rep x Motiv

Rep x Item

Rep x Sex

Rep x QT

QT x Guilt

QT x Motiv

QT x Item

QT x Sex

Guilt x Motiv x Item
Guilt x Motiv x Sex
Guilt x Iltem x Sex
Motiv x Item x Sex
Rep x Guilt x Motiv
Rep x Guilt x Item




Table 18 Continued
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Rep x Motiv x Item

Rep x Guilt x Sex

Rep x Motiv x Sex

Rep x Item x Sex

Rep x QT x Guilt

Rep x QT x Motiv

Rep x QT x Item

Rep x QT x Sex

QT x Guilt x Motiv

QT x Guilt x Item

QT x Motiv x Item

QT x Guilt x Sex

QT x Motiv x Sex

QT x Item x Sex

Guilt x Motiv x Item x Sex
Rep x Guilt x Motiv x Item
Rep x Guilt x Motiv x Sex
Rep x Guilt x Item x Sex
Rep x Motiv x Item x Sex
Rep x QT x Guilt x Motiv
Rep x QT x Guilt x Item
Rep x QT x Motiv x Item
Rep x QT x Guilt x Sex
Rep x QT x Motiv x Sex
Rep x QT x Item x Sex
QT x Guilt x Motiv x Item
QT x Guilt x Motiv x Sex
QT x Guilt x Item x Sex
QT x Motiv x Item x Sex
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Table 18 Continued

Rep x Guilt x Motiv x Item x Sex --
Rep x QT x Guilt x Motiv x Iltem --
Rep x QT x Guilt x Motiv x Sex --
Rep x QT x Guilt x Item x Sex --
Rep x QT x Motiv x Item x Sex --
QT x Guilt x Motiv x Item x Sex --
Rep x QT x Guilt x Motiv x Item x Sex --

Rep = repetition, Motiv = motivation, Item = item ddf@ilty, QT = question type



Effect Sizes for Stroop Response Time

Table 19

110

Source

Effect Size

Guilt

Motiv

ltem

Sex

Stimtype

Guilt x Motiv

Guilt x Item

Guilt x Sex

Motiv x Item

Motiv x Sex

Item x Sex

Stimtype x Guilt
Stimtype x Motiv
Stimtype x Item
Stimtype x Sex

Guilt x Motiv x Item
Guilt x Motiv x Sex
Guilt x Item x Sex
Motiv x Item x Sex
Stimtype x Guilt x Motiv
Stimtype x Guilt x Item
Stimtype x Guilt x Sex
Stimtype x Motiv x Item
Stimtype x Motiv x Sex
Stimtype x Item x Sex
Guilt x Motiv x Item x Sex

Stimtype x Guilt x Motiv x Iltem




Table 19 Continued

111

Stimtype x Guilt x Motiv x Sex --
Stimtype x Guilt x Item x Sex --
Stimtype x Motiv x Item x Sex .096
Stimtype x Guilt x Motiv x Item x Sex .032

Stimtype = stimulus type, Motiv = motivation, Itemtem difficulty



Effect Sizes for Stroop Proportion Wrong

Table 20

112

Source

Effect Size

Guilt

Motiv

ltem

Sex

Stimtype

Guilt x Motiv

Guilt x Item

Guilt x Sex

Motiv x Item

Motiv x Sex

Item x Sex

Stimtype x Guilt
Stimtype x Motiv
Stimtype x Item
Stimtype x Sex

Guilt x Motiv x Item
Guilt x Motiv x Sex
Guilt x Item x Sex
Motiv x Item x Sex
Stimtype x Guilt x Motiv
Stimtype x Guilt x Item
Stimtype x Guilt x Sex
Stimtype x Motiv x Item
Stimtype x Motiv x Sex
Stimtype x Item x Sex
Guilt x Motiv x Item x Sex

Stimtype x Guilt x Motiv x Item
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Table 20 Continued

Stimtype x Guilt x Motiv x Sex --
Stimtype x Guilt x Item x Sex --
Stimtype x Motiv x Item x Sex --

Stimtype x Guilt x Motiv x Iltem x Sex --

Stimtype = stimulus type, Motiv = motivation, Itemtem difficulty
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