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ABSTRACT

Assessments within occupational therapy frequently are dominated by obsebzestsunh

information gathering. Howevet,remains unknown how therapigjather and irdrpret

visual information, anthere have beeiew systematic attempts to explore what the

thempi st i s fiseeingodo or -making t hi s contri but es

Three experimentaeredesignedo track theeye movement§fixations, fixation

durations, sacckes and saccade amplitudesafcupational Therapists (OT) and control
participants NonOT). The studies investigated eye movement differences between
groups while viewing different stimuli content (stroke versusstiatke), stimuli image
presentation{oth static image and dynamic video), and task demands (either with
instructions and task requirements, or without). Ten licensed occupational therapists, and
ten age, gender, and educatlemwel matched participants completed the experiments. It

was predtted that differences in eye movements would be seen between groups for
stroke content but not necessarily rgiroke content, given the different knowledge and
experience about stroke between groups.

The overall results did not consistently demonstdatferences between groups with

regard to eye movement across all three studies. Where differences were found, there
was evidence to suggest it was due tedown influences of content and task

instructions. In the absence of differences for eye mewenthegroups did differin

ratings of image safety, providing reasorstispect covert attentionay play a key role

in information gathering for decisiemaking tasks There were no differences between
groups for eye measures within key safety regadnsterest as identified by ad-hoc

expert OT panel. The lack of overt visual fixations by OT to these regions of interest,
even when the overall safety rating was in agreement with the expert panel, challenges
the concept of wbBameihi mgédns to o6l ook at

The results of the three studies point to a complex relationship between detaimmg

and observational behavioin occupational assessment, and highlight the need to
explore more than simply fAwhdtse eischvati@a pi st s
is the gateway to therapeutic interventiand is a foundational skill for Occupational

Therapy Attempts to study and understand characteristics of observatidherafore

provide valuable information relating to therapy practice.
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CHAPTER 1 INTRODUCTION

1.1 OCCUPATIONAL THERAPY AND STROKE REHABILITATION

Occupational therapy is a health profession defined by its role to enable optimal

partc i pati on i n occupations that give meani n;q
interventions and education on the individ
occupation or the environment (World Federation of Occupational Therapi$i3, 20

When health and the ability to live independertitgchallenged, occupational therapists

assist with restoring function developingnew patterns for everyday livirgkills.

Because of this expertise, occupational therapists are key members of the

interdisciplinary team for stroke rehabilitatigBtroke Unit Trialists' Collaboration,

1997) Strokeaffects nearly50,000 individualsn Canada every year aisltheleading

cause of adult disabilitywith approximately315,000individualsliving with mild,

moderate or severe disabilifkindsayet al, 2010). Following a stroke, the survivor may
encounter one or more challenges with cognition, perception, language, sensation or

motor function which ultimately leado challenges with thability to safely live

independently

Occupat i on askessmbm cliengsdos streké&ngaging in everyday
occupations requires attention to, and acquisition of information relgtethty
interacting factors of the person, occupation and environment (Law ¥226.,, Canadian
Association of Occupational Therapists [CAOT], 2009; American Occupational Therapy
Association [AOTA], 2002; Brentnall & Bundy, 2009Riagnosis and standardized
assessmemesults alone are insufficiefar definitive decisiormaking regeding
occupational performandeaw & Phelp, 2002; Hedberg & Larsson, 200Zherapists
should also adhere toidence informed practioguidelines which require the integration
of their knowledge andxperience, client preferences, and research evidence for the
formulation of the therapeutic intervention pi@ackett, Rosenberg, Gragt,al, 1996;
CAQT, 2007;,CAOT, 2009). Central to thelemonstration of practicm®mpetencies for



gathering informatin, assessment, and professional reasoning (CAOT, 288i)e

t h e r sopsergatiod skills.

1.2 OBSERVATIONAS A  FOUNDATION AL SKILL FOR PRACTICE

Observation skills permeate occupational therapy practice in neurological rehabilitation

from a necessgrskill underlyingassessment findingdhrough to explicit requirements

listed inemployment advertisementccupational therapistely on their observation

skills to gather information, make recommendations@adinterventions Observation
andtheesul t ant analysis are considered a part
to occupational therapy (OT) evideAoased practice (CAOT, 20Pand a profession

specific skill (AOTA, 2008). Informal direct observation assessments have been

traditiondly used with clients when standardized assessments are not available or feasible
(e.g., clients cannot complete the assessment as outlined in the standardized

methodology, the therapist is not trained in the assessment, or the standardized
assessmentdoesot measure the clientdos therapeuti
outcome) Bottarri, Dassa, Rainville & DutiR01Q Coster, 2008; and Weinstock

Zlotnick, & Hinojosa, 2004).

Much emphasis within the research and occupational therapy pramticeunity has

been directed toward developing evidehesed and ecologically valid performance
instrumentfore val uating and predicting a clientds
instrumentd e.qg., I/ADL profile, Botarri et al., 201)) Assessment d¥lotor and Process

Skills (Fischer, 2003); and Arnadottir @IDL Neurdbehavioual Evaluation

(Arnadottir, 1990y utilize observation as the primary method for gathering datsed

uponthe clientobservation, practitioners synthesize tipgrception, kowledge,

experiencand judgments into a rating of performance.

While researchers analyzing the scoring measures for spadificty of daily living
(ADL) instruments have raised the concern over observation error and reswltang sc
inconsistenciegMerritt, 2011; Bottari et al., 2010), little attention has been fuailde

0 b s e robiservatiosabehaviour during the use of standardized assessments.



Psychometric assessment properties have focused on content validity, intram@ténter
reliabilit y (e. g., Brentnall & Bundy, 2009) and
gathered theivisualobservation data for the specific assessmenbr 6 how muc hod

observation error may be present

1.3 M ODEL OF OBSERVATION

Figure 1.lillustrates aconcgtualmodel of some of the possible influences on a
therapistodés observation capacity, infor mat
actiors. Input filters serve to gather informatiarhich interacs with othertop-down
observer basefdctors. The topdown influencing factors include profession specific
competenciege.g., CAOT 20079, evidence based practigaidelines andconsideration
of the person factors (e.gontextual influences of the client and environment.
Professional capacity synthesayidence from multiple sourcaacludingpractice
guidelinedfor the professione.g., CAOT, 2009), research and prac{eg.,stroke
rehabilitation:Lindsay et al., 2010pnd the experiential domains of tierapisiand
client Additionally, the dservation context of the persactivity, participationand
environmental contexe.g.,Law et al., 1996World Health Organization International
Classification of Functioning2001) also influence thtep-down knowledge of the

observer

The predormant sensory input filter during observation, and the focus of the work

presented here, is visual attention. During observation of occupational perforihence
important to understand that human vision is activethatVisual attention may be overt
(movement of the eyes to areas of interest) or covert (gathering information from the

surround without eye movement) (Duchowski, 2007). Both overt and covert visual
attention i nt er acdownkriowlddgetaidexperiensediran engog t o p
reaktime fashion to allow for cognitive processing at the point of fixation (overt) and

surround (covert) to inform and direct the next fixation location (Henderson, Brockmole,
Castelhano, & Mack, 2007). Visual attention canni@encedby bottomup featues or

salience within a scene (e.g., colour, intensity, and orientation; Wolfe, 19@#ected

by t he o bdownrkeowledgesand erpprienc8eminal work by Yarbus (1967)



demonstrated the influence of tdpwn knowledge on observers by changimg task
instructions and measuring eye movement resporides shift in observeéeye

movement patterns in response to different commands indicated a purposeful shift in the
locations the observers looked at in order to gather the required inforruattbe task

Although certain aspects of observation skill might be gewe@dbdmain neutralthe

ability to notice that a client might not move one side, orahanhdividual used two

hands to type on a keyboard)any elements of observation skite likely to be due to

training (i.e., domairspecific knowledge). For example, the salience of a particular

stimulus depends on the context in which the observation is taking place, and is therefore
modul ated by the obser v,stimalss repognitionrdepkndso wl e d g
upon the observer 6s prelated procésses nvetessdrity eequirea nd d
domainspecific knowledge Domain specific infers that tHenowledgeor experience of

the observer can lmtegorizedo one specific tpic or domairand has been found to

facilitate pattern recognition among observers in other fields ugdel, Nodine

Krupinski, & Mello-Thoms 2008;Hayes & Chen, 2008

Occupational therapists with neurological rehabilitation experiarigat demanstrate

their domainspecificknowledge experienceinddecisionmaking through the

completion of arassessment instrument ratimgthed o c u ment ati on of t he
abilitiesvia narrative note.The decisiormaking process in occupational therapy has

indeed been studied from the perspective of professional capacity and contextual

influences. Studies have investigated the decisiaking process from the perspective

of clinician experience (e.g., Unsworth, 2001), ability to use relevant information (e.qg.
Bennett & Bennett, 2000and practice culture influences on evidebesed practice

uptake (e.g.KristensenBorg, & Hounsgaarg2012), but little consideration has been

directed toward the input filtef the observer and how these may affect thermétion

processing and decisianaking process.

It is important to understaribw the visual information is being directed avight is

influencing the observerds interpretation



information gathered, améflection upon strategies used, all serve to build our
understanding of observation. The ability to direct attention toward salient information,
perceive the content, and interptte® information tdormulate a decision implies that
top-down ordomainspecific knowledge is requireddowever, the rol¢hatvisual

attentionplays withn the decisiormaking process requires further exploration.

1.4 OBSERVER FALLIBILITY

Observation is a complex activity that depends not just on the properties of tthebuor

on the knowledge and skills of the observer (Brentnall & Bundy, 200Bere have been
few systematic attempts to explore what
practice settingOne might assume that qualified therapists are almbgerve

occupational performance with a high degree of precision and are capable of noticing all

relevant pieces of information in the environment.

However, esearctirom psychologyhas repeatedly demonstrated that human observation
is alarmingly fallide; observers miss seeing things despite the appearance they are
looking directly at it (Rensink, 2000), or fixate on areas of important information (or
perhaps task irrelevant information) at the exclusion of other areas of information
(Berbaum et aJ2001). In clinical practice, this could translate into a therapist missing
key safety infractionse(g, brakes not applied before a transfer) despite appearing to look
directly at them, or observing features of a client which are not critical for decision
making. If the therapist gathers incorrect client evidence because of observational
failure (or misinterpretation of the observation itsdtig therapist isinlikely to

formulate relevant questions for critical appraisal of the pertinent researchaviden
(Rappolt, 2003). Additionally, errant observatiénseeing something that is not there,

or missing something that is th€i@ernhardt, Matyas, & Bate, 2002could lead to
ineffective interventiomplansnot accurately directed at the person, occupation or
environment issuesnderlying the limitation with occupational performance and

engagementHsieh et al., 2010).

t



While not directly measuring observatidyttari, Swaine,andDutil (2007) foundhat

highly experienced occupational therapists had difficulty accurateilyuditg errors in

activitiesof daily living (ADL) performance to either an underlying disability, or to

occasional distractibility in healthy adults, without contextual information during the
evaluation procesSimilarly, Hickey, Milosavljevic, Bell, & Mlburn (2006) found that
experienced physiotherapistsoé ability to i
analysis alonewi t hout knowl edge of -wasiesuffcient. ent 6s cl
Hi ckey at al. (2006) n odemldokirigfoekeytmovwementpi st s
markers identified in the existing evideAgased practice literatuiebut these important

markers were missed. The use of clinically accepted observation assessments and the
failure of therapists to incorporate or connedtlerce based practice in their

observations points to a fundamental challenge with observation skills, and how

associated knowledge underlying therapeutic practice can be biased.

Many of thehigh-stakes observations by occupational therapists (e.gntgtal

assessments, interventions, safety judgments and/or long term arrangecmmnts)

during potentiallyery brief data gathering opportunitieEhe reasons for observation

brevity may bahe result of the cliedt assessment availability (Bottariadt, 2007,

practice restrictions for appointmenttinehe cl i ent 6s abil i ties to
assessmenbr earlyterminaton ofthe assessmehy the therapist Early termination

may berelated tosignificantclient safetyinfractions (e.g., not atteid to the left arm

and attempting to place it on a hot burner}hat observerbmit further information

gathering due to the quick interpretatiorfeditures opatten recognitiondriven by their
top-downknowledge or experiencdRattern recognitiorcan be efficient, but tanalso

lead to omission errors; this is knownas at i s f a c t duetotheddct thate ar ¢ h 6
observers terminate searching behavighen they are satisfied that a particular pattern

has been identifie(Kundelet al, 2008). Kundel and colleagues (2008) found that expert
radiologists were more efficient than novices in finding major radiograph abnormalities,

but minor issues within the same image were often missed as the search was terminated.

Experienceand expertisencreases the clinician ability to use multiplecategory
reasoning to suppotteir clinical judgmentg¢Hayes & Chen, 2008put it is unclear if



their observation skills also changkldeed, a kinematic analysis carried out by

Bernhardt et al(2002)found that experiencgahysioherapistsvere no better at

observing for movements associated with upper limb recovery following stroke (speed,
jerkiness and path indirectness for upper limb movement) compared to lessreoqie
clinicians; howeverthe authorspeculated that more exienced therapists would arrive

at a faster and more accurate interpretation of the observed movement impairments.
Novice cliniciangake more time anchust create a new mental representation based
upon biomedical knowledge related to a specific caxkthereforgend to rely more on
reading information related to their case than on using the information presented by the

client, including their own observations of the cli@lérstholt et al., 2006

Observation, including identification of key piscef data, pattern recognition, and
interpretation of significance and meanihgs been recognized akey element in
medical decision making (Shapiro, Rucker & Beck, 20@)e approach for observation
improvement has been to incorporate ibenanitiesnto the curriculum to enhance
knowledge development in termspdttern recognitiomnd more holisticlinical
observation. As an examplghapiro, RuckemndBeck 006)comparedstudents who
studied an artbasedattern recognibn training versus traditional dermatological
condition training. Those with the arts trainiig not have the same level of clinical
dermatologicapattern recognition for actual intervention planning compared to those
who received the more traditiondinical teaching approach (e.gientorshigor
diagnostic specific pattern recognitjorThis difference in pattern recognition as a result
of the trainingspeaks to the need for development of dorsgacific knowledge and
experiences to assist withagping the interpretation of the visual input from observations.

Theoccupational theragt ultimatelyutilizesinformation gained fronobservation to

inform their interpretation and analysistb& overall performance as well tasdentify
performanceomponents in need of remediation or compensation during treatfrtast.
client i s deemed to be a peadptionandresultart based
interpretation of thebservations, the assessment results could lead to a recommendation

whi ch changes the stroke survivoros abil it

environment.Observatiorerrorhas the potential to dramatically afféice decision



making proceswith a cascade effect mvaluationroft he <cl i ent 6s | evel o

intervention selection(s) and ultimately discharge or placement recommendations

Therefore, to ensure best practice by occupational therapists working in stroke
rehabilitation, it would be useful to understand how effective observation is performed.
Recognitionof the complex nature of observation may lead to important insights into the
nature of observation skilevelopmenand the role it plays in decisianaking and

clinical practice. A comprehensive understanding of observation may suggest

opportunities tomprove training programs for new and experienced therapists.

1.5 OBSERVATIONAND EYE TRACKING

Other studies in an array of fields have taken a different approach to studying observation
patternsexpertiseand decisiormakingvia measurement of eye movents in order to
understand how the visual system integrates available information to guide eye
movements optimally (Malcolm & Henderson, 201&xperts can differ from nen

experts in many stages of information processing, including with respect toutttenrst

of their semantic representations (how individuals typically process information such as
objects). Investigationhave studied experts such as pilots searching control panels,
soccer goalies anticipating ball placement, radiologists identifyimgdu and fractures,

and dance choreographers anticipating movement (e.g., Bellenkes, Wickens, & Kramer,
1997; Savelsbergh, Williams, van der Kamp, & Ward, 26Q#1del, Nodine, Krupinski,

& Mello-Thoms, 2008andStevenset al., 201,

Tracking eye mouaents provides an unobtrusive, sensitive -tiéa¢ behavioural index

of ongoing visual and cognitive processing (Henderson & Pierce, 2008). The
assumption under !l yi ng toveitvsuatateatiomandue i s t h
subsequently thgaze is drawn to objects of interest in order to bring them into the

higher resolution foveal view. The eye movement data may help to gain insight into what

the observer found interesting or what captured their attention (Duchowski, 2007) and

how the observer dicted the eyes to tasklevant stimuli in the environment

(Castelhano, Mack, Henderson, 200®)easuring observational patterns through-eye



movement tracking allows the quantification of observation: the number of locations
fixated (fixation count), timspent at the location (fixation duration), and saccadic
activity (eye movements both number and amplitude or how far the eyes mpatd
serve to build our understanding of observahegond themprecise notiorof simply

Al o o thing® .

Previousst udi es expl oring an obserwrdin@gesi nt er ac
have suggested that there are two main information sources guiding oculomotor
behaviour during observationupdéTheefiestias
physicalcharacteristics of the image such as colour, luminance and intensity (Koch &

Ul | man, 1985; ltti & Koch, 2000). -Second,
|l evel knodbeddé (dt cpmbinati on with scene
(Torraba, Oliva, Castelhano, & Henderson, 2006; Malcolm & Henderson, 20@8je

informative scene regions often receive more fixations and are suggested to represent
ongoing cognitive operations as well as perceptual processes during scene viewing. The
visualrepresentations are transformed into meaning through a complex interaction of
cognition, perception and short term memory for the identification of objects and scene

perception lenderson & Hollingworth, 1999).

1.6 SCENE PERCEPTION

Scene perceptioregures the observer timtegrate the visual information witheir

knowledge and experience in ordeirtterpretor understandvh at t hey ar e 0 s ece
beyondsimplyidentification orcategorization (e.gidentifying if a target object is

present or notre@gnizing if an object is out of its contextPrevious studies have

investigated sene perceptiom terms of task instruction manipulation (Castelhano,

Mack & Henderson, 2009; Castelhano & Henderson, 2007; Rayner, Smith, Malcolm, &
Henderson, 2009), memptarget search, cultural differences (Rayner, Castelhano, &

Yang, 2009), colour (Castelhano & Henderson 2008) and semantic inconsistencies (V0,

& Henderson, 2009). However, there has been limited work in terms of scene perception

and decisiormaking skils in healthcare contextsThe gudiesthathave begun to

investigate attributes of skilled observers in healitrehave used target studjeghere
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observersare searching for a specific object or featwigh static images and decision

making in thearea of radiology (Kundel, Nodine, Conant, & Weinstein, 2007)

However, these search for target studies have limited applicationdcethef

rehabilitation and occupational therapkiich require perception of the scene during
dynamic performances ofdividuals across varied activities and environments.
Observing a client completing an instrumental activity of daily living, such as cooking a
meal, would require the observer to interpret multiple person and environmental features
beyond simple iderfication. The observer would need to access previous knowledge or
experience to understand the relationships among the person, occupation and
environment in a more global fashibmparticularly if they were to determine if the scene
was safe or notAttention acts at the front end of the system to select information from
the visual array for enhanced processing, but attention alone does not determine
perception. 8ene perception requires the observer to encode the information, compare
theincoming sele@d informatiorwith previousy storedknowledge and experiender

interpretatiorandin order torespond accordingly (Henderson et al., 2007).

1.7 EDUCATIONALAND PRACTICE | MPACT OF OBSERVATION RESEARCH

Thisthesis work was inspired by recurring isss&rrounding observation skills gathered
from years of clinical and teaching experience in the area of neurorehabilitdisual
fallibility is likely an issue in many sensitive (or high stakes) areas of human function
(e.g., driving a motor vehiclecluding but not limited to clinical evaluation. However,
it is fascinating that clinical conclusions are made witlackhowledginghe limitations

or abilities of the visual system and how these may contribute to either the correct

decision, or perhags a poor clinical judgment.

Thepurpose of this work is to begin building a theoretical account of skilled observation
in occupational therapyvith a longefterm goal ofinforming our educationa&nd
practiceframeworls. A standard method for traimy health care professionals involves
the use of pictures and vidéased representations of cases for analysis and rating of

performance.Key aspector featureof educationalidecs areoften highlightedby the
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instructor asmportant areas to0 | o oik drderao answer specific clinical questionsr

react to safety issues with clienEor example, if a client is falling backwardigring a

transferfrom the toilet to a wheelchathenthe head, shoulders, hips and feet may be

identified by an instuctor asmportantspecificlocations for observers tttend

However, whatvould beimportant toteach ishe spatial relationship amotigpse

locationsand how it relatet the concept ofmaintainingthe center of mass over the base

of support The6l ooki ngd shoul d be witbmgiybn s conc ey

identification ofdistinct features.

It is assumed that individuals dedtteratidentifying clientissues from observation with
practiceand experience butit is not known how the olesvation patterns change, or if

the patterns are influenced kiyowledge experiencefeatures attended within the

observation, or whether the judgements reached are.b@ttele there are assumptions

t hat experienced cl i niidemtifymthe visual stnaulk pie r t sé Kk
not known vhich taskspecific stimuli or features should be attended to and integrated

into the | earnero6s repertoire of recognit.

While other fields (e.g., psychology, human factors) help to inform about ekenga
methodologyeye movement pattern differencasost of the experimental literature does
not involve observing everyddiying skills i which isthe practice context for

occupational therapyEveryday living skillcanbe performed in a variety derations
lendingthemto less predictive observation patternsgtanning andnovement

completion The large range of possible methods for completing the same task leads to
less opportunities for the observer to develop pattern recognition and exfoertise
interpretatiorand decisiormaking Even the simple task of donning a shirt requires
consideration of the person abilities and the interaction with the environmeghichthe
activity is taking place. Complexity is added to learning patterns fmwlatge
development when the client donning the shirt may not have typical movement, cognitive

or perceptual skill§ such as alientpost stroke.
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Observation of everyday activities is an emerging research area, and it has not yet been
studied in occugtional therapy. In order to dissect the puzzle of how observation
contributes to decisiemaking, the first stephosenwas to design a series of experiments
in which the eye movements of occupational therapists anthealthcare matched

subjects wererdcked under varying viewing conditio(task demands)The differences

in viewing conditions and instructiom$lowed for the exploration to detect if there were
indeed differences in eye movements between groups, and furthermore if differences
were reléed to domairspecific knowledge.

1.8 THESIS OVERVIEW

This thesis contains thretudiesand corresponding manuscripts. For estcldy, the
connection to the overall theme of the dissertation is outlined in the preceding bridging
chapter. The reseaar approach in all studies was to measure eye movements and
compare the trained occupational therapy participants (OT) with thbewdthcare

matched participants (NonOT). Eye movements were measured in all studies using
stimuli related talients poststroke. The static image studi@hapters 3 and 7) also
included stimuli unrelated to stroke or health care. The specific studies differ in terms of
additional factors included to aid in the determination of what influences the
observational patterns @T and NonOT.

1. 8.1 Participants

Participants considered for inclusion in the trained group were occupational therapists
(OT) with five or more years of neurorehabilitation experieaealicensed with the

College of Occupational Therapists of Novatgc@COTNS). The nottrained group
(NonQOT) were recruited to closely match the trained group in terms of age, physical sex
and education (degree level). Participants folNbrOT group were not eligible if they

had previous health profession trainingegperience.The exclusiorof participants with
healthcare traininfpr theNonOT groupwas purposeful in order to guarantee, as much

as possible, that the groups were age/gender/education matched with the OT group,
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thereby leaving the primary differenbetween the groups being whether or not
healthcare training had been received. The careful matching process provided for
removing any possible physiological or educational influences not related to healthcare
training that may otherwise have presentedaamding variables.

1.8.2 Observation Experience Survey

Aside from formal education, observation experience may also be influenced by other life
experiencemterests and skillDuchowskj 2007) In order to measure differences in
observation experi@es among participants, a survey was constructed to caipéure

natural observation opportunities from their day to day experience(s) in the areas of
driving, parenting, athletics, performing arts, and video gamirtge occupational

therapists were alssked questions about their general practice profile and their
professional practice and education experier@esstions on the survey were formatted

in either closed or partially closeshded questions to decrease the step of having to recall
or categorie information. After completing the informed consent signature page, each
participant completed the survey online ustwnio Survey software (Opinio
6.4.1,Copyright 1998011 Object PlanetfT he r esponses were stor e
Opinio server (http://surveys.dal.ca/opinio/admin/index.jsp) until the information were
exported tcS P S'S v folfidrthed Eatistical analysisPlease see Appendixfor the

survey questions all participants completed.

1. 8.3 Visual Stimuli Development

The visual stnuli for all three studies were created or selected by the author.

Additionally, the training of the simulated clients, photography, videotaping, image

digitizing, and editing of all stimuli for use in Experiment Builder, were all carried out by

the autho. The visual stimuli were specifically created for each study and included both
domainspecific and doma#neutral content. The domaspecific content related to the

OT groupbs knowledge and practice experien
poststroke completing basic and instrumental activities of daily living. Domeirral

images were used for the static image studies (Chapters 3 and 7) were collated from a
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network of images that were either submitted to, or belonged to, the author. The
simulated client images were developed specifically for these studies. Simulated clients
(rather than stroke survivors) were selected for the content development to decrease the
potential for harm, particularly during the staging of the unsafe conitdet.two

individuals who portrayed the pestroke stimuli were experienced with the role of
portraying a client with posttroke motor issues during functional activities prior to

receiving training from the author.

1.8.4 Research Questions

The studies we designed to investigate eye movement differences between groups
while viewing different stimuli content (stroke versus not stroke), stimuli image
presentation (both static image and dynamic video), and task demands (either with
instructions and task reg@ements, or without). Given the purposeful difference in
delineating the experimental group in terms of dorsgiecific knowledge and

experience, it was anticipated that the OT group would demonstrate differences in eye
measures while viewing stroke iges when compared to the NonOT group; whereas,
there was no expectation that the groups would differ in eye measures during naturalistic

scenes and nestroke image content.

More specifically, the three studies presented in this thesis were desighdbewit

following hypotheses in mind:

1. Differences would be foundih eye movement patterns betwdba OTand
NonOT observersvhile viewing satic images portraying a simulated client post
stroke (domairspecific content)while differences would not bednd for

domainneutralcontent(Study 1: Chapter® and3; Study 3: Chapter 6 and.7

2. Differences would be foundh eye movement patterns betwdka OTand
NonOT observersvhile viewing dynamiégmages(videos)portraying a simulated

client poststroke (domairspecific contentfStudy 2: Chapterd and 5.
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3. Differences would be found between the OT and NonOT with respect to
decisionmaking about safety subsequent to viewstagicimages okimulated

client poststroke (domairspecific content)while differences would not be found

for domainneutralcontent Differences would also be found for varying duration
exposures (includinghortl50ms 6 gi st 6 dmsdwatian,cand,a30 1 00 0
ms duration)Study 3:Chapter 6 and)7
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CHAPTER 2 FREE (STATIC) VIEWING STUDY

INTRODUCTION

2.1 RATIONALE

The first study utilized static images of domajpecific information (images of clients
poststroke) and domatneutral images (landscapes from around the weold)easure if
differences in global measures of eye movement (fixation count, fixation duration,
saccade count and saccade amplitude) existed between the OT and NonOT participant
groups. While the subjects were told there was a memory task at the eadiofjine
images, it was not designed to be a study in memory. Instead, the memory condition
provided the same pretense for which to explore the visual stimuli, but still allowed for
each participant to freely explore the image without any immediateadasimplete per

image presented.

2.2 RESEARCH HYPOTHESES

It was predicted that differenceseye movement parameters (fixations, fixation

durations, saccades, saccade amplitugdes)d be found between groups for the domain
specific information, but ndbr thedomainneutralstimulii as there seemed @agoriori
reason to expect participants to explore naturally occurring landscapes differently from
each other.It was also expected that differences between image types may occur due to

the influence obottomup features related to the image content.

2.3 VISUAL STIMULI

The studyexplored the influence afomain specificity by using clinically related images
(domainrelevant)together with generalcenes from around the wofldomainneutral)
The staticstimuli for this study included 20 images: 10 of a simulated clientgioske
completing selcare, mobility and hommaking tasks, and 10 urban or rural landscape

scenes from around the world. The single memory condition image was a landscape that

wasnot part of the images viewed in prepar at
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client poststroke images portrayed varying levels of motor impairment and functional

ability.

2.4 AUTHORROLEINTHISS TUDY

MacKenzie, D.E., & Westwood, D.A2012). Gzccupational therapists and observation:
What are you looking at@ccupational Therapy Journal of Reseaf@bcupation,
Participation and HealthOct 5. [Epub ahead of print] doi: 10.3928/15394492
2012092801

Please see Appendix B for copyright releaserasttictions from the Permissions Editor
(SLACK) for theOccupational Therapy Journal of Reseaf@bcupation, Participation
and Health.

The primary authowas responsible for concept and design; simulated client training;
visual stimuli creation; data dettion; analysis and interpretation; manuscript writing

and revision.
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CHAPTER 3 OCCUPATIONAL THERAPI STS AND

OBSERVATION: WHAT AR E YOU LOOKING AT?

3.1 ABSTRACT

Visual observation is a fundamental skill underlying all occupational performance
assessments in occuiomal therapy. The purpose of this study was to determine if eye
movement patterns differ between occupational therapists ardeatthcare
professionals during observation of static images portraying a clierstpoké (domain
specific content) or naralistic scenes (domairrelevant content). Ten licensed
occupational therapists (OT), and ten age, gender, and edulestgbmatched
participants (NonOT) completed the study. Participants viewed two counterbalanced
blocks of 10 images (scene andke) under the pretext of preparing for a memory test.
The OT group differed in the viewing strategies during observation as well as in how
they directed their eyes (higher frequency of fixations, shorter fixation durations, and
increased saccade courd) flomainspecific and domatirrelevant images alike
Observation patterns used by occupational theragistpresumably related to topwn
influences that are not necessarily related to dosétific knowledge, but perhaps to

general experience wittarrying out assessments using observational methods
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3.2 | NTRODUCTION

3.2.1 Observation as the Foundation of Occupational Performance

Assessment

Therapist observation ike foundation of many informal and standardized assessments
used for developmertf therapeutic intervention plans, and/or discharge
recommendations in neurorehabilitation (Cooke, McKenna, & Fleming, 2005; Bottari
Swaine, & Dutil, 2007; Brentnall & Bundy, 200€@anadian Association of Occupational
Therapists, 1999, 2009; Americarc@pational Therapy Associatip8002).

Observation is particularly important for thesassient of individuals unable to
accurately seifeport function due to executive processing challen@ssger, Dunham,
Schwantes, Mecum, Halverson, & Harlowe, 198Breauet al.,2001)or unable to

answer question@ottariet al., 2007QuakeRapp, Miller, Ananthan, & Chiu, 2008
Consequently, performantdmsed measures usingtaralistic observatiorare often used
for evaluation or prediction of function and&afety within the environment. Despites

fact thatdirect observation pra@san ecologically valid assessment opportunity for
occupational performangcthe observer collecting the information remaansotentially
limiting factorin the accuracy of thesaessmenBrentnall & Bundy, 2008)improving
observational skill and performance through training is difficult because there has been
little research on the perceptual, attentional, and cognitive factors underlying effective

observation in Occupationah&rapy.

One straightforward approach to studying observation is to measure what people look at
using eyetracking technology, guided by the assumption that the targets of eye
movements represent objects that are of interest to the observer. It isneabggized
thatthehumanvisual system integratesany sources ahformation to guide eye
movementsvhen exploring scende.g.,Malcolm & Henderson, 2010). Tracking eye
movementshereforeoffers an unobtrusive, sensitive, réiahe behavioual index @

ongoing visual and cognitive processing (Henderson & Pierce, 2008). By tracking the
eye movement it is assumed that the path of movement may help us gain insight into

what the observer found interesting, what captured their attention, or how the pbserve
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directed the eyes to tas&levant stimuli in the environment (Duchowski, 2007;
Castelhano, Mack, Henderson, 2009).

Practitioners routinely observe, describe and interpret visual information, but little

attention has been given to thet of observatinitselffAi[ | ] ooki ng i s often
(Bardes, Gillers, & Herman, 2001, p 115Keasuring observational patterns through
eyemovement tracking allows quantification of: the number of locations fixated (fixation
count), time spent at the location (fikat duration), and saccadic activity (eye

movements) all of which build our understanding of observation beyond the visual

mechanics of simply Al ookingo.

Previous studies exploring an-worksnagesr er 6 s i
have suggestl there are two main information sources guiding occulomotor behaviour
during observation. Theupdyr stefsloaictcieng st It
physical characteristics or salignfeatures such as colour, luminance and intensity

(Koch & Uliman, 1985; Itti & Koch, 2000). Second, the visual system dsesd p wn 6
influences suchas h e o0 b s e-tewel&kmo@ledgelpriongiés, goals, and task
instructiongTorralba, Oliva, Castelhano, & Henderson, 2006; Malcolm & Henderson,

2009). Studis have found thabp-down influences havihe capacity to override the

bottomup features within a real scene, allowing observers to adapt their viewing strategy

to the cognitive and behavioural activity required for the assignedBask, Becic, &

Kramer, 2009;Baluch & Itti, 2010) To state it in another wa
(and/or domain specific training) represents adop/nability to override the instinctual

behaviour of being visually attracted to more salgntsical characteristidba drive

bottomup occulomotor behaviour.

The idea that knowledge is fundamental to observation contrasts with a simpler, intuitive
view which suggests that observational skill is a general ability that can be applied with
equal accuracy and efficienayvirtually any situation.A model is presented in Figure

3.1 which summarizegotential influences on the therapist during the observation and

interpretation process of a dynamic (e.g., activity of daily living) or static (e.g., structural
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home evaluatin) scene.Although certain aspects of observation skill might be general

(the ability to notice that a client might not move one side, or that a child is using two

hands to catch a bail)many elements of observation skill are likely to be due to their

training (i.e., domairspecific knowledge). For example, the salience of a particular

stimulus depends on the context in which the observation is taking place, and is therefore
modul ated by the observerdés pri oepeidoowl edg
upon the observer 6s prelated procésses nvetessdrity eequirea nd d
domainspecific knowledge.

The presenstudy was designeds a first attempb determingf there are anpbvious
observation differences between occupatitimarapists aneéhdividuals without
healthcardraining The purpose for thigroupbasedcomparison is to see if healthcare
trainingis associated wittundamentadifferences irobservatiorbehaviour, and how
these behaviours are modulated by the adrdéthe visual scene in relation to the

observero6s prior training and expertise

Eye movements were monitored while participants viedechainspecific(i.e.,

simulated patients with strokehd domairirrelevant(i.e., geographical scenestpatic
imagesunder the guise of a visual memory test. -Bown influences in observational
behaviour were isolated because participants in both groups viewed the same images
thereby equating all bottomnp sources of influence. If the prior knowledge of the
occupatbnal therapists is a critical component of-tigwvn influence on observational
behaviour, then one would expect to detect differences between groups for the-domain
specific but perhaps not domamelevant images.

3.3 METHOD

3.3.1 Goals of Study:

This pilot study sought to establish if there was a difference in eye movement patterns
between trained (occupational therapists) andtreined (norhealthcare professionals)
observers during free observation (i.e., no instructions or restrictions of where the

participants could look) of static images portraying a simulated clientspaéte
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(domainspecific content) and naturalistic scenes (dorragtevant content).
Comparisons of selfeported observation strategies between the two groups were also

explored

3.3.2 Participants:

Participants recruited for the trained group (OT) included licensed occupational therapists
with five or more years of neurorehabilitation experience. Thetr@amed group

(NonOT) included participants matched to the occupatioeaafty group for age, gender
and highest degree attained, but with no previous healthcare education or experience.
The initial contact for both groups was purposive and triggeveard of mouth

recruitment process. Interested participants contactedithargrinvestigator and

completed a selcreening process prior to participating. Eligible participants were
required to meet the following conditions: (i) normal or correttedormal visual

acuity wearing contact lenses; (ii)) no known visual or rlegrcal condition restricting

any of the following: coordinated eye movements, visual and cognitive processing skills,
head and neck control in a seated position, or coordinated upper limb fine motor control.
All participants provided informed, written meent. This study was reviewed and

approved by the Universityodés office of Hum

Twenty participanteompleted this study: 10 licensed occupational therapists (OT) and
10 matched participants (NonOT). Each group incli&lésmales and 2 males.

Participants ranged in age from 30 to 50 years. The OT group was equally distributed in
practice experience (all had greater than 6 years of neurological occupational therapy
experience), practice setting (acute, rehabilitationape practice, or combination

thereof), and client caseload (infancy/childhood, adolescent/adult, older adult, or

combination thereof).

3.3.3 Apparatus and Stimuli

A

To capture participantsd naturally occurri
living (i.e., employment description, driving, parenting, television viewing, and
participation history [active participant, observer or coach/director/teacher] in sport, the

arts or video gaming), an online survey was developed using Opinio Survey software
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(Opinio 6.4.1,Copyright 19982011 Object Planet). The OT group answered an
additional set of five questions describing their practice profile and professional

education experiences with observation training methodologies.

The photographic stimuli were deleped by the primary investigator, digitized and

broken into two image blocks by content: naturalistic scenes (scene) and simulated client
poststroke (stroke). The scene content images included a variety of landscape or built
environments not specialideo a particular knowledge group. The stroke content images
were representative of images typically used in neurorehabilitation teaching, and
portrayed typical movement patterns and interactions of aspradéte simulated client
participating in sekcare, productivity, leisure or mobility tasks. The images were
presented in full colour on a 32 inch monitor, with a refresh rate of 140 Hz.

The SR Research Experiment Builder software was used in combination with E3teLink
(SR Research Ltd., Mississau@al\) videcbased eydracking system to create and

carry out this study. The EyeLifik has a sampling ratef 500Hz; spatial precision

<0.01° and spatial accuracy <0.8° RMS error. Calibration of the Ey®lLiwks carried

out in the same horizontal vieng plane used to display the static images. The eye

tracker recorded eye position and movement duration, as well as compensations for head
movement. Viewing was binocular, but only the right eye was tracked.

EyelLink DataVi ewer E Ltd.oMississaugacON| WwaRuseR éos e ar ¢ h
extract key dependent measures related to eye movement during the study. In keeping
with similar eye movement studies, eyacking dependent variables collected for this
experiment included fixation count, fixation dtica, fixation horizontal and vertical

positions, saccade count, and saccade amplitude (Castelhano et al., 2009). Additional
dependent variables were derived from the collected data to characterize the amount
(span) of image viewed (standard deviatioffixation locations). Data management and
statistical analysis was completed with Microsoft Excel 2007 (Microsoft, Redmond, WA)
and PASW Statistic 17.0 software (SPSS Inc., Chicago, 2009).
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3.3.4 Procedure

Following completion of the observation expege survey, participants donned the
EyeLink®Il head mounted ey&acking system and sat approximately 36 inches (91 cm)
from the monitor. There was no restriction in head movement so as to provide a
naturalistic viewing condition for the participants. eTByeLinkll calibration and

validation process was completed at the beginning of the experiment to ensure point of
gaze verification could be achieved from all nine eye calibration locations on the

computer screen.

The sequence of events for each igalepicted in Figur8.2. Participants were shown

two counterbalanced blocks of 10 images (scene and stroke) under the pretext of
preparing for a memory test. To decrease the tracking error, each trial (image
presentation) began with a drift correctimmmcedure which required participants to fixate

on a central fixation cross for a minimum of 250 ms prior to the images appearing. Each
image was shown for 3.0 second®llowing the20 imagespneadditional image was

presented for the memory conditioRarticipants werasked if they had seen thisage

in the previous 2@mages and providineir response on the keyboard (Y or N). The time
between the question appearing and the keyboard response was recorded (response time).
Following this, participntswere given up to two minutes to reflect upon and verbally

report their viewing strategy in preparation for the memory condition.

3.3.5 Data Analyses

The observation experience survey datseanalyzed using the MaAwhitney U test to
compare respaes of the two groupsSeparatenixed analyss of variance (ANOVA)
werecompletedor each of the dependent measures related to eye movements, including
the factorsGroup (OT vs. NonOT; betweesubjects) and Image Type (stroke vs. scene;
within-subjects) An alpha threshold of .05 was used for all analy§ady significant

effects are reportecEffect sizes are psented as partial eta squarébese values can be
interpreted using the followingarameters: aluesbetweer0.0L 0.05 indicate a small

effect, valuesetween 0.080.13 indicate a medium effect, and valo&8.14 andgreater

indicate a large effect.
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3.4 RESULTS

3.4.1 Observational experience survey data

No statistical differences found between the OT and NonOT groups in the 17 observation
experience questions, with the exception of two questions: the average time spent
owatching friends orp<{09,withlthe lowenrank susmsgobthet i n g
OT group indicating they averaged less time per week than the NonOT groupgand, th
average time spent Oobser vi ngp<db),wdhthtei st i c
higher rank sums of the OT group indicating they spent more time per week. The overall
similar observational experience profile suggests that the major ideletifigterence

between the matched groups was the domain specific training and practice experience of
occupational therapy. The occupations of the NonOT group included accounting,

administration, engineering, internet/computer technology and teaching.

Thee e was a significant dif f e@«@bwteregardtowe en (¢
t he vy e s/ nboyog thieksduiham any farticular strategy while viewing the

pictures in preparation for the memory task&ll of members of the OT group reported

adopting a viewing strategy, while only 2 of the NonOT group reported using a strategy.

The general themes of strategies employed included schemes such as scanning the entire
image, looking for details or numbers of objects, and attempting to undengtandas

happening in the image. However, this difference inregbrted viewing strategy did

not manifest itself in a measurable difference in the ability of the two groups to correctly
determine if the memory image had been part of the previousignageu p: t he Fi sh
Exact test revealed no significant difference between the OT group and NonOT group

with respect to correctly recalling the memory image (OT = 6/10 correct, NonOT = 2/10
correct). Further, atest comparison also found no significaiitedence with their

respective response times for entering their decision regarding the memory image

(OT=3.3 s, NonOT=3.7 s).
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3.4.2 Eye movement data

Table 1 reports the details of the significant main effects found for Group and Image
Type. No signiftant interactions were found for any of the dependent measures. The
main effects of Group showed the OT group demonstrated significantly more fixations,
shorter fixation durations, and more saccades than the NonOT group when viewing the
image content. Thie were several significant main effects of Image Type, demonstrating
that the composition differences between the scene and stroke images affected how the
participants viewed the images (e.g., fixations and saccades). These effects of Image
Type are simly illustrative of the image structuiethe stroke images generated less
horizontal and more vertical span due to the presence of a person central in the image.

35 DIscussIiON

Despite the fact thatlaof the samevisual imageeatures were present forthayroups,

the OT visual data patterns were significantly different than the NonOT group. The OT
group demonstrated more fixations, shorter fixation durations and more saccades in
viewing both image conditions than the matched NonOT group. Additioealty

individual in theOT group reportedtilizing aspecific viewing strateg which was

significantly different from the NonOT group (wherein only 2 of 10 reported a specific
strategy). It is unclear, however, if the use of a systematic viewing straseggcessarily

more effective than having no systematic strategy since the two groups performed equally

well in the subsequent recognition test.

All participants were provided the same instructions for viewing the static imagés, so t
findings in this tudy cannot be explained by different task requirements but rather by

some other source tp-down influencaupon eye movemermatterns. As indicated

earlier, the onlyariationbetween the participant group characteristics was the level of
healthcare &ining. Therefore it is reasonable to attribattéeast some of theeasured

differences in viewing patterns between the grougsdisference irtop-down influence

related to this training or to the characteristics of individuals attracted to thes path

Even though the O6o0objectived task requireme

that participants in each group responded similarly to the task instructions.
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The difference in visual data between groigasmilar to the findings of Landnd

Hayhoe (2001) who found that fixation sites appear to be less related to sélentye
visual components of the image&hen meaningful scenes are viewed during active
viewing tasks. Where avail abl e,esaurceser sono
of information to guide fixation placement and duration (Malc&ienderson, 2010).
Previous studies have suggested there is an interactive relationship between the initial
scene view (Land & Hayhoe, 2001), task knowledge and the subsequafitispef
directing eye movements (Castelhano & Henderson, 2007). In other words, observers
can efficiently guide their attention in a tdpwn manner, adapting their viewing

strategy to the cognitive and behavioural activity required for the assiggie(Boot et

al., 2009).

As such, it may not be surprising that the fixation count, fixation duration and saccade
count of the OT group were different than the NonOT group during the viewing of
domain specific images (i.e., simulated stroke). Howetes imteresting that participants
in the OT group also viewed na@lomain specific (i.e., naturalistic scenes) content
differently, since they presumably do not have any specific expertise in viewing these
types of images. This finding suggesteobsenation patternef the OT group were
different from the NonOT regardless of image type, implying that the source-dbvap
influence underlying the observational approach is not necessarily related to acquired
knowledge about stroke. It is plausible ttiat topdown memory strategy employed by
the OT group may hawdrawn upon differensan observation trainingxperiences

between the two groups.

Considering the matching process and similarity on the observation experience surveys,
the findings here indate that the OT groughd observe things differently than the

NonOTs, but it is not yet clear why. It could be due to their training, work experience,
performance effect and/or other contextual elements within their pradineeOT group
spent less mne fixating and more time scannirRerhapshe domain specific training or
expertise for occupational therapiatsoincludes the ability tquickly direct visual

attention tamultiple sourcesor the purpose of gathering informatidndeed, this is
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similar to the therapeutic assessment and intervention prase#fswhich requires
consideration ofhe person based factors, the environmental constraints or supports, and
theoccupationatomponents or demands simultaneou$thile the findings point to
differences in toglown influences, the exact influences were not the focus of this

research and are yet to be determined. Questions investigating these differences warrant

subsequent study.

3.5.1 Implications for Practice and Directions for Future Stu dy

Direct observatiorman bean ecologically valiomponent of occupational performance
assessment. Howevdrhas been argued that the observer is a key source of error and
thus unreliability(Brentnall Bundy & Scott Kay, 2008). Clearly, observatiors a
complex activity that depends not just on the properties of the world, but on the
knowledge and skills of the observer. Research from other fields has repeatedly
demonstrated that human observation is alarmingly fallible; observers miss seeisg thing
despite appearing that they are looking directly at it (Rensink, 2000); or fixate on areas of
important information (or perhaps task irrelevant information) at the exclusion of other
areas of information (Berbaum et al., 2001). In clinical practice ctld translate into
a therapist missing key safety infractions despite appearing to look directly at them, or
observing features of a client which are not critical for decisiaking. If the therapist
gathers incorrect evidence because of observafiaihare (or misinterpretation of the
observation itself), they are unlikely to formulate relevant questions for critical appraisal
of the pertinent research evidence (Rappolt, 2003). Additionally, errant observations
seeing something that is not theoe missing something that is théBernhardt, Matyas,

& Bate, 2002) could lead to ineffective intervention plans that are not accurately
directed at the person, occupation or environment issues underlying the limitation with

occupational performance and engagement (Hsieh, &0410).

While it is common to suggettat increased time is required to train obsert@rs
improve interrater agreement (QuaRapp et al., 2008) and accuracy of ADL
assessments (Christie, Bedford, & McCluskey, 20/u%},what should be trained (and

how that training should be donleds yet to be identified and address&te results of
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the present study represent an initial foray into understanding the nature of observation in
occupational therapists, but additional research is required to buildhipdaundation

and to provide guidance for observational training initiatives.

Observation remains as the gateway to therapeutic intervefaromng thefoundation

of therapeutic assessmeAttempts to study and understand characteristics of
observabn canthereforeprovide valuable information relating to therapy practiBg.
studyinghow trained therapists observiemnay be possible to identifsources of error in
observatiorand, moreover, how such errors may affedisequent clinical decision
making Ideally, such information could be used to shape the education and training of
students and therapistsorder to improve the quality of careThe need to better
understand how observation and observation skill contributes to formulatingveffact

efficient intervention plans should be a priority for research, education and practice

3.5.2 Limitations

The current analysimay not be representative of the larger population due to small

sample sizesThe likelihood of statistical type | erronsay be inflated in the present

study due to the use of individual analyses for separate dependent measures, a decision
intended to preserve statistical power in the face of a relatively small samplEhare.

may also be inherent differences withineach s er ver 6s abi lity, acqu
experience and practice which were not captured with this study, and whichhanght

contributed to performance in the task is important to recognize that eye tracking
methodology can determine what a perslooking at but not necessarily to what they

are paying attentio(Duchowski, 2007).
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Fixation Count*

Fixation Duration (ms
Sk

Saccade Coufit

Fixation Horizontal
Sparf*

Fixation Vertical Spaf

Fixation Horizontal Spal

weighted by Duratiot

Fixation Vertical Spar

weighted by Duratiot

Saccade Amplitude

(visual degrees

Saccade Velocify*

Saccade Horizonte
Spart*

Saccade Vertical Sp&n

aMain Effect of Group® Main Effect of Picture

OT NonOT OT NonOT F p dy
11.75  9.73 1151 10.17 7.34 <05 .29
[.47] [.47] [.46] [.45]
214.97 286.49 237.22 269.77 4.94 <.05 .22
[19.12] [19.12] [17.16] [17.16]
10.81  9.40 11.05 894 7.30 <01 .28
[.48] [.48] [.49] [.49]
199.10 165.07 100.99 95.00 79.98 <.01 .82
[15.20] [15.20]  [5.13] [5.13]
101.13 83.56 14453 130.06 97.86 <.01 .85
[6.92] [6.92] [6.85] [7.37]
199.58 164.76  99.81 94.99 74.84 <01 .81
[15.97] [15.97] [5.13] [5.27]
99.55  81.39 145.22 129.33 89.42 <01 .83
[6.90] [6.90] [7.68] [7.68]
8.0 7.08 6.53 6.18 13.02 <.05 .42
[.60] [.60] [.35] [.35]
155.06 139.10 141.12 133.10 6.14 <.05 .25
[8.46]  [8.46] [5.82] [5.82]
28557 23751 14291 13551 79.88 <.01 .82
[21.98] [21.98] [7.15] [7.15]
14257 116.86 206.51 185.18 92.08 <.01 .84
[10.07] [10.07] [10.75] [10.75]

*Significant at <.01**Significant at <.05
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CHAPTER 4 DYNAMIC ( VIDEO ) VIEWING STUDY

INTROD UCTION

4.1 RATIONALE

The first studyodéds finding that the OT grou
domainspecific images and domaneutral images was a bit surprising. However, it is

pl ausi bl e that t heto®dfinage explaatan margicipationof he c o
the Omemoryd t eadomainspecifichkdl.vTde skilvnmakbe telated to

the experience of the OT group with the documentation process which requires the

therapist to attend to many features withn observation period and hold that

information for later recall during reporting of the features that affected client

performance. The first study was designed to provide a sense of potential differences

while viewing static images prior to exploriege measurements between groups using

dynamic visual stimuli. Gcupational performance assessmantlepractice setting are
completed while observing a client completangask This mode of observation is not

based upon static images, but rathemibives moving odynamicvisual stimulias the

client completes an activityTherefore, lhis secondstudy used dynamic stimuli of

simulated clients positroke participating in three everyday activities. This offered the
opportunity to capture eye movent during alynamicnaturalistic observatiotihat is

found in both practice and educational settingslike the first static image study,

participants were not provided with amgtructions or pretense for which to view the

videos presenteitt random oder. This free viewingof dynamic stimuli condition

allowed for each participant to adopt their own viewing stratBggause there were no
instructions provided to influence their eye movements, participants were asked to share

their viewing strategy(igsat the end of the viewing sessimn comparison

4.2 RESEARCH HYPOTHESES

It was predicted thatiffierences between groups would be founddpe movement

parameters (fixations, fixation durations, saccades, saccade amplfardss)h dynamic
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viewing stimulus. Additionallyjt was predicted thatifferences would be found in the

viewing strategies reported with the OT group reporting similar strategies.

4.3 VISUAL STIMULI

Three dynamic images (video) portrayed a simulated clienigbad¢e for ths study. A
female was the simulated client for the video demonstrating a sit pivot toilet transfer to
wheelchair as well as the video demonstrating reaching into a kitchen cupboard while
standing on a narrow step stool. The third video was a male mgwasg using a

manual push mower. The motor impairment level for each video was guided by the
ChedokeMcMasterStroke Assessment (Miller et al., 2008)he upper extremity was
portrayed a&hedokeMcMasterStage 2 hand and arm for both clients in akéhr

videos. The lower extremity and foot was portrayed@hedokeMcMasterStage 5 for

the toilet transfer and kitchen videos, while for the grass cutting video portrayed as a

Stageb leg and foot.

4.4 DATA CODING

Please refer to Appendix B for the digtd feature coding that was completed for each
video prior to the combined Image Feature analysis as described Analysis section of the
manuscript in Chapter 5.

4.5 AUTHOR ROLE INTHISS  TUDY

MacKenzie, D.E., & Westwood, D.A.
Status of manuscript: bmitted tothe CanadianJournal ofOccupationallherapyprior to
PhD defense

The primaryauthorwas responsible faoncept and design; simulated client training;
visual stimuli creation; data collection; analysis and interpretation; manuscript writing

and revision.
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CHAPTER 5 OBSERVATION PATTERN S OF DYNAMIC

OCCUPATIONAL PERFORMANCE

5.1 ABSTRACT

Observation of a clientds occupdattemams al per
unknown how therapists gathasual information for this taskThe purpose of this

study was taise eydracking methodology to exploabservational behaviour of

occupational therapists and nbealthcare professionahen watching videosf
simulatedclients poststrokeparticipating in everyday activityTen licensed
occupationaltierapists, and ten age, gender, and educkti@t matched participants
completed the studyContrary to our past work with static image viewing, we found

limited evidence of differences in eye movement characteristics between the two groups
although reglts did support the role of botteop information such as visual motion as a
determinant of looking behaviour. These results suggest that understanding observational
behaviour in therapists can be aided with-ggeking methodology, but future studies

should probe a broad range of factors that might influence observational behaviour and

performance such as assessment goals, knowledge, and therapist experience.

5.2 | NTRODUCTION

Observation of a c¢l i enakéyscompanentuohzormal n a l per
and informal assessment, capturihg interaction between person, environment and
occupationObservation can be conceptualized as the purposeful gathering of
information or data by an observer through the use of various sensory systesisten
with the importance of observation in assessment, studiesattamgptedo understand
and improve the assessment process through standardizagmoriofy guidelines and
measurement of reliability and validifg.g., Brentnall & Bundy, 2009). Howevéew
studies have actually explored the actions carried out by the observer during the
observation process itself. Consequentlggemains unknown how therapists gather their
observation data, and if they gather it differently than (or in a mannesthapérior to)

an untrained observer simgiwatching.
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Drawing on the rich literature on ey&acking as a tool for exploring the role of eye
movements in visual tasks such as reading, search and memory tasks, we compared the
observational behaviour otcupational therapis{©T) and norhealth care

professionals (NonOT) when freely inspectsigtic imagesonsisting of domain

relevant stimuli (i.e., simulated clients pastoke) and domaineutral stimuli (i.e.,
landscapes)MacKenzie & Westwood2012). Participants were instructed to simply

view the images for a recognition memory task that would be administered after all
images had been seé&lie foundthe oculomotor behaviounf the OTssignificantly

differert from the NonOTsind demonstrated amcreased fixation countshorter

fixation durations, anthore saccade courdsvariety of domairelevant (simulated

client poststroke) and domatneutral images (naturalistic sceneS)nce the only
measureable difference between the two gsstydied wa their occupational therapy
training, the finding that the OTs viewed both type of images differently than the
NonOTs suggests that a tdpwn direction of their visual attentigolayeda dominant

role for allocation of attention (Henderson, Brockmolet&aano and Mack, 20070ur
resultssuggest that eygacking methodology is a useful tool for exploring observational
behaviour inOTs although the task was quite limited with respect to context in which
assessment takes place in occupational thengmyipe. For example, assessment is
rarely if ever carried out witktatic image asmovement is a key element of occupational

performance

Dynamic sceneare not only morelinically relevanthan static images, they are also

much richer in terms of gual informationcontaining timevarying information such as
motion(Tatler, Hayhoe, Land & Ballar@ 0 1 1) . Research -spu@ggest s t
features present in the stimul@ndindependent of observer knowledd¢ige motion and

continuous change of age content arstrong predictors of the likelihood that an

observer will look towards a stimulus (Itti, 20093ccordingly, one would predict that

all observers, regardless of skill or ability, would tend to look at similar features of

dynamic scenes sh@s things that are moving.o weve«d pwadopgpnowl edge o

experience of the observieasalsobeen shown tampact the viewing behaviotny
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direcing visual attentioriowardscene features that are thought to be impo(tatter,

Hayhoe, Land and Balid, 2011)Accordingly, there is reason to believe that trained

therapists would tend to look at different features of a dynamic scene than untrained
observers, based on the therapistodos knowl e
contextg(Polatajlo, Mandich, & Martini, 200Q)

Our previous finding of group differences during static image viewing supports the
importance of toglown influences, while the finding that different picture types elicited
differences in eye mechanissconsistent with @otential role for bottorup factors

What is not known is the visual behaviour for therapists during dynamic scenes.
Dynamic scenemight afford an expanded role faop-down knowledge since their
knowledge/experience might anticipate or infer actatsntions, and possible
consequences of critical incidents that unfold over time based on, for example,
knowledge of physical principles like inertia and static/dynamic balance (e.g., base of
support). Physically salient features in each epoch are diftese it is possible that
differences may arise from botteap mechanisms. But as noted above, one could still
say that different epochs elicit difference knowledge of what is happening and therefore

could also be explained by taown factors.

The presenstudy was designed to gauge if there are differeimcgl®bal measures of
observatiorbehaviour(i.e., saccade count, fixation count, fixation durationsween

OTsand NonOBwhen viewingcontentrelated to OT expertisgée., videos of simulated

clients poststroke) More specific measures of observation were also explored, by
breaking down stimul.i into particular regi
e p o ¢ hree@iesent study was primarily descriptive, guided at suggesting alrecti

for more targeted experimental analysis in future stutliegertheless, two broad

hypotheses were proposed based on our past work with static images; (1)&ottom
factors would matter for both groups, as e
OgEochso, adowh factqrs2npuldTmatfer, as evidenced by Group main effects,

or interactions between Group and Features or Epochs.
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5.3 METHOD

5.3.1 Goals of Study:

The primary goal of this study was to establish if there are differences in eye amtvem
patterns between trained occupational therapists (OT) anttaioed/health (NonOT)
observers durinfree observation of occupational performance (i.e., no instructions or
restrictions of where the participants could look) of a simulated clientspoke during
three different videotaped tasks secondary goal was to explore differenceself

reported observation strategies between the two groups

5.3.2 Participants:

Participants recruited for the OT group included licensed occupational the rajpisht
leastfive or more years of neurorehabilitation experience. The NonOT group included
participants matched to the OT group for age, gender and highest degree attained, but
with no previous healthcare education or experience. The initial cdotdozith groups

was purposive and triggeredvard of moutlrecruitment process. Eligible participants
were required to meet the following conditions: (i) normal or correicteabrmal visual
acuity wearing contact lenses; (ii) no known visual or negioal condition restricting

any of the following: coordinated eye movements, visual and cognitive processing skills,
head and neck control in a seated position, or coordinated upper limb fine motor control.
All participants provided informed, written ceent. This study was reviewed and

approved by the Universityodés office of Hum

Twenty participants completed this study: 10 licensed occupational therapists (OT) and
10 matched NonOT patrticipants. Each group includissirtales and 2 males.

Participants ranged in age from 30 to 50 years. The OT group was equally distributed in
practice experience (all had greater than 6 years of neurological occupational therapy
experience), practice setting (acute, rehabilitation gpeipractice, or combination

thereof), and client caseload (infancy/childhood, adolescent/adult, older adult, or
combination thereof). Participants reporsauilar observational experiengeofiles
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suggestinghat the major identifiable difference betmethe matched groups was the

domain specific training and practice experience of occupational therapy.

5.3.3 Apparatus and Stimuli

The SR Research Experiment Builder software was used in combination with EteLink
(SR Research Ltd., Mississauga, ONJea-based eydracking system to create and

carry out this study. The EyeLifik has a sampling ratef 500Hz; spatial precision

<0.01° and spatial accuracy <0.8° RMS error. Calibration of the Ey®lLiws carried

out in the same horizontal viewing piused to display the video images. The eye

tracker recorded eye position and movement duration, as well as compensations for head
movement. Viewing was binocular, but only the right eye was tracked.

EyeLink DataViewer E s of sisseagacON(waRused®ws ear ¢ h
extract four key dependent measures related to eye movement during the study, including
number of features fixated (fixation count), time spent at the feature (fixation duration),
and saccadic activity (eye movementsoth numbefsaccade count], and distance

spanned by the movement [saccade amplity@g¥telhano et al., 2009). Data

management and statistical analysis was completed with Microsoft Excel 2007

(Microsoft, Redmond, WA) and PASWStatistic 17.0 software (SPSS In€hicago,

2009). Videos were recorded using a CanonXM2 nid camcorder and subsequently
edited using Adobe Premiere Pro 2Natural uncut scenes, more representative of

natural viewing situations, were used instead of professionally edited change of

viewpoint videosQorr, Martinetz, Gegenfurtner, & Barth, 2010The videos were

presented in full colour and random order on a 32 inch monitor, with a refresh rate of 140
Hz. The adio component of each video was purposefully removedsarehe

measurble componentsf visual attentiorwere driven by visual features of the videos

While auditory alerting may enhance visual search perform@uoze Muller & Shi,

2012) auditory cues cannot be localized in an image making it difficult to link the

auditorycue influence on the observation visual attention parameters.
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The video stimuli of three different typical daily living events used for this study were
developed by the primary author. Two of the videos included a female simulated client
(post stroke wh left hemiparesis) completing a kitchen task (standing on a kitchen step
stool reaching into the second shelf of a cupboard) and a transfer tgskqsttansfer

from a toilet to wheelchair). In these two videos, the simulated client portrayedtthe lef
arm/handL UE) as nonfunctional at the side of the body (CheddWeMaster Stage 2
hand and armMiller, et al., 2008. In the kitchen video, the left leg/foft LE were
functional for weightbearing on a narrow surface (CheddkeMaster Stage 6 leghd

foot) and in the toilet video the leg/foot did not take equal webglatring or hinder the
transfer (McMaster Stage 5 leg and foot). The third video portrayed a male simulated
client (poststroke with right hemiparesis) pushing a manual lawn mower.aifrheand

hand were noffiunctional (Chedoké/icMaster Stage 2 hand and arm) and positioned in a
pocket sling across the body. The left leg and foot were functional (ChéttiMaster
Stage 6 leg and foot) during the ambulation in the grass video. The kéotdailet

video had a static camera viewing perspective, while the grass cutting video had a
changing viewing perspective as the client moved toward the camera.

5.3.4 Procedure

Participants donned the EyeLikhead mounted ey&acking system and sat
approximately 36 inches (91 cm) from the monitor. There was no restriction in head
movement so as to provide a naturalistic viewing condition for the participants. The
EyeLink®Il calibration and validation process was completed at the beginning of the
experiment to ensure point of gaze verification could be achieved from all nine eye
calibration features on the computer scre€a.decrease the eymcking error, each
video presentatiobhegan with a drift correction procedur€his study was purposefyll
devoid of instructions fothe viewing period to allow foitrackng what drew the
observerb6s attention, as o0ppomgletsi@h Theausedi r ect
of a task or assessment to complete with domain specific video content waikditees
against the NonOT group due to content expertise differefasicipants were only

told they would be watching three videos of a simulated client post stroke and following
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the viewing they would be askedreflective observation question (i.dPlease list up to

3 strategies or points you used to assist with observing the video conjents

5.3.5 Data Coding and Epoch Descriptions

The four dependent eye measures were extracted for all videos. The data viewer software
provides the coordinate lattons of the eye gaze locations, [sutinable to automatically
marry t he subjfeatuteswithiheswingdceneg datien ldcations

(coded as features)ere achieved by reviewing the gaze cursor overlay at 5% of real

time speed and ahtifying theinitial feature within the video associated with th&ation
coordinatesframe number and time stamp (in millisecon@yen that critical incidents
occurred within each video at different points in tiey; analysesvereconducted on

fixat i o £ abapdalé bydfeatures and eposhéwhere epoch refers to a period

of time in the video where keactivity components occurredable5.1 contains a
descriptionofeachepc hds acti vity components per vi d:¢
milliseconds).These analyses allowed us to focus more precisely on differences in
observational performance between groups, since these differencepatemitiallybe

specific to particular features specificinstants in time.

All video stimuli werereviewedthree to four times each by the primary autieocode
features, and an independent reviewer (occupational therapist not part of the study)
randomly sampled each coded video to validate the feature coding schélpase note

that iccade count and saxle amplitude are measures of eye movement between the
fixated features, and thus could not be included in the specific Feature angbysike
purpose of these analyses there was no differentiation of specific location within the
categorization of enkonment or person features. All relevant and irrelevant locations
within the environment or person were grouped within a feature category. For example,
several locations on thrgght arm and leg wergrouped togetheas the R UE/LE Feature
than specifidocations on the limb Please refer to Appendix B for specific relevant and

irrelevant features grouped within overall categories for analysis.



53

5.3. 6 Data Analyses

A mixed analysis of variance (ANOVA) wéisst completedor each video to explore the
effects of Group and Epoch for all of the dependent measures. Next a mixed ANOVA of
Group by Epoch by Featuveas completedor the fixation count and fixation duration
dependent measurésaccade count and amplitude are not included in the Epoch by
Featrre analysis as they are movements between the fixated featdrea)pha

threshold of .05 was used for all analyses. Basel@entr esul t s of Mauchly
= .05), the Greenhousegeisser correction was applied for any violation of sphericity and
the adjusted degrees of freedom are reported. Significant effects will be presented for
each video separatel¥ffect sizes are psented as partial eta squarébese values can

be interpreted using the followinarameters: aluesbetweerD.01' 0.05 ndicate a small
effect, valuedbetween 0.080.13 indicate a medium effect, and valo&9.14 andyreater

indicate a large effect.

5.4 RESULTS

5.4.1 Grass Video

One of the NonOT cases was removed from the analysis during the feature coding due to
an errorin of the gaze overlay synchronization with the video content. There were no
significantmain effect or interactions in the Group by Epoch ANOVA. Please refer to
Table 5.2 for all statistically significant results arising from the complete Gro&pdnh

by Feature analysis.

Interestingly, there was a significant main effect of Epoch for average fixation duration
(F(2,349=131.16 olp2 =.45,p <.01) but not fixation count; the mean fixation duration

in the third epoch was significantly longer. Although each epoch in this video was
essentially the same in terms of client movement, the image grew in size as the client
approached theamera in successive epochs which might account for the change in

fixation durations.
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A significantmain effect of Feature was found for fixation coun(%, 85 = 21.27, dp2 =

.56,p <.01) and fixation duratior~(2.79, 47.3%=16.08 quz 49,p<.0D):
OEnvironment & had more fixations and for |
with oL UE/LE® having the fewest fixations
significant interaction of Epoch and Feature for fixation cobrn{6(84, 99.19= 3.27, dp2

=.16,p <.01) and fixation duratior~(4.79, 81.4)1= 2.4], c[pz =.12,p <.05) was driven

by the increased attention to the feature
features) during epoch 1 and tanpatedtoUE/ LEGS
other features) during epoch 3. Again, this may be related to movement of the client

toward the camera in successive epochs, perhaps making different features more salient.

5.4.2 Kitchen Video

All significant results are reported in Table 518.the Group by Epoch ANOVA there

was a significant main effect of Epoch for fixation coun(Z, 36 = 87.0Q dp2 =.83,p

<.05) and saccade coulft (2, 39 = 82.85 clp2 =.82,p <.01), but this was expected due

to the different lengths of the epochs (7220 ms, 3260ms and 4435ms). Of greater interest

are the results from the Group by Epoch by Feature ANOWanTan effect of Feature

indicated participants had the most fixatioRgZ.37, 42.6) = 21.27 d,* = .71,p <.01)

and longest duration$ (2.89, 42.6) = 16.08 de: 6b6lp<. 01) on the O6envi.
and 6R UE/ LE®, while OLUK/OLBEv@® rend héndek/sup
The significant interaction of Epoch and Feature for fixation cdu.39, 79.05=

3.27,d,° = .25,p <.01) and duration/{(3.65, 79.05= 2.41, d,> = .25,p <.05) is driven

by a high | evel defed (@mparedtd other freatyas)neepochtlon t h e
whichthe client is adjusting her feeh a narrow stoolnd also tahe Gnvironmend

(compared to other features) in epoch 3 in which the cups fall from the shelf.

5.4. 3 Toilet Video

All significant results ee reported in Table 5.4. As was the case for the kitchen video
Group by Epoch ANOVA, significant main effects of Epoch for fixatiBr{g, 54 =

155.98 d,° = .90,p <.01) and saccade counBs(@3, 54 = 143.98,° = .89,p <.05) are

likely a reflection of the differing epoch time lengths (5,460, 4,454, 2,208 and 2,935 ms).
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However, in the shortest epochs (3 and 4) the fixation duration and saccadaedergk
markedly different from epoch 1 and 2, indicating participants are not moving their eyes
across the same distance as in the other epochs, and are dwelling longer at features.
Interestingly, epochs 3 and 4 represent the most total body movenvegit as safety

concerns in the video.

In the Group by Epoch by Feature ANOVA, a main effect of Gréufd (18 = 7.83 d,°

=.30,p <.05) is found indicating that the Ol & 1.38) demonstrated significantly

more fixations than the NonOTKI(= 1.12). The main effect of Feature féikations (F

(3.73, 67.0%= 45.73 d,° = .72,p <.01) and duration time=((3.57, 64.3%= 29.24 d,* =

.62,p<.01) found6 RJ E/ Lh&ddhe most fixationsviththe6 L UE/ LE® t he | e as
frequented. There was a significant main effect of Epoch for both fixation o8yt

54) = 213.53 d,” = .92,p <.01)and fixation duratiorfF (3, 54 = 34562, d,° =, 95,p

<.01). The fixation count result was expected given the differing epoch durations, but the
fixation duration result indicates there may be something in the scene changing how long
participants dwelled on features. The interaction of EpmchFeature for fixation count

(F (7.67, 13801 = 8.2Q olp2 =.31,p <.01) and fixation duration<(7.86 141.449 = 5.5],

clp2 =.23,p <.01) indicates that the participants changed their visual behaviour in

response to the dynamic content within the époc The O6R UE/ LE® and o
garnered the largest fixation count and duration during epochl and 2 when the client was
searching for UE support prior to the tran
wheel chairé and 0 e nreasad anmoungaf fixaiions and time spent a n

during the final epoch as the client descended into the wheelchair.

5.4. 4 Self-Reported Observation Strategy

Participants wrepurposefullygiven no specific instructions for their observatiahjch
allowed tlem tofreely usetheir own viewing strategy (Tatler, Baddeley, & Gilchrist,
2005). In the absence of task instructions, it is interesting to note that the participants
reported similar observation strategies. Responses from both groups clustere@énto thr

themes indicating an attempt to view the quality of movement (10 OT, 6 NonOT), the
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safety of the person to complete the task (9 OT, 5 NonOT), and a scan of the environment
beyond the person and task itef@OT and 4NonOT).

55 DiscussioN

Observation®f performance are a mainstay of assessment in occupational thmrapy,
there is limited information about therapist behaviauhis contextDrawing on our past
work with static image observation, the pressatly soughto discern ithere was a
difference in eye movement patterns between occupational therapists amehttboare
professionals during free observation of occupational performssicg dynamic scenes
It was predicted that there would be similarities in the observational perforwisthes

OT andNonOT groupsrelated to highly salient stimuliyhereaslifferences might be
found for featureglementsmight only be salient to trained occupational therapists (i.e.,
potential safety concerns) who could direct their attention to cegaiares within the

videos based upon their prior knowledge and training.

Our measurements identified several observational patterns that were shared by both
groups, and are consistent with studies from other observational contexts which found
that motioninfluences visual attention (e.g., Itti, 2005). sfevidenced by the main

effects ofFeatureand Epoch, and the interaction betw&eatureand Epochn all three
videos, fxationswerenot randornor equally distributed throughoatl thefeatures and

all epochs. These findingsdicate thabbserversvereguided byrelatively specific
featuresassociated with movement during different epoch times. Where there was
movement in an epoch, more fixations and longer fixation duration times occurred with
oneexception. In the activity epochs with large movements (toilet epochs 3/ 4) and/or
where the movement becomes larger on the screen (grass epoch 3), the fixation duration
increased and the saccade amplitude decred&actade amplitude has been repored t
be most affected by the size of stimulus presented (von Wartbaig2007)so the
amplitudechange could be simply related to the relative size of the client as they move

toward the camer@oilet gpochs 3/4, and grass epoch 3
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Given the amount adculomotorbehaviour directed toward the environment during the

epochs within all the videos, it is plausible that visual behaviour may not only be in

response to movement or change in relative size of the image, but are fixated for future
actions. Lookmg at the environment during hand placement for the toilet transfer, or

looking at the shelf during the kitchen video, might be directed bydom influences in
anticipation of movement or interaction with the task objeci(ghile not part of this

study, other studiesf dynamic observatohave shown that observer :c
aheadd f i x attheor onmmosement ar thepnaxt taskngponent they must
achieve (Land & Hayhoe, 2001). Addi tional
Newdl, 2007), wherein the observer is drawn to look at the same features being attended

to by others, may also be influencing the participants visual behaviour (i.e., searching the
same locations as the client in the video when placing the hand for supjrogttdiet

epoch 1, and looking into the cupboard prior to reaching for a cup in kitchen epoch 2) .

This joint attention concept could serve to facilitate observation, or, it could also

successfully misdirect the observer from searching other criticafitms of inquiry,

similar to how magicians are able to successfully use gaze to misdirect the visual

attention of their audience (Kuhn, Tatler & Cole, 2009).

In contrast to our previous work with static images, the results of the present study reveal

few differences between groups in observational behaviour. No Group main effect or
interactions involving Group were seen for
significant main effect of . Thelackqgfdifisense f ound
for the kitchen and grass video may be due to the commonality of the activity viewed

whereag he significant main ef fwighcheOlsmakBg oup i n
more fixations than the NonOTs, might indicate-tlqwn influences on visuabugdance

related to knowledge of the OTs for aitot toilet transfer. Others have found that

scene familiarity has elicited increased fixations and short durations for experts and is
suggested to be related to efficiency in grasping the g&teeensWinskel, Studies, et

al., 2010).



58

Moreover, we did not identify any interactions with Group in any of the videos,

indicating that the OTs and NonOTs distributed their fixations similarly to various
features of the videos at each epoch. While thergatirted viewing strategies were

similar, the lack of specific task viewing instructions may also have produced such
diverse behaviours that no group differences could be detected. It has been well
documented that instructions can affect viewing strategidshat there is a link between

the task instructions and where we look (Land, Mennie & Rusted, 1999). In this case, by
not providing instructions to the groups, the OT group may not have adapted their
viewing strategy to the cognitive and behaviouralégtrequired for the assigned task

(Boot et al., 2009) or tap into their task knowledge and subsequent specificity of directing

eye movements (Castelhano & Henderson, 2007).

The results of the present elyacking study provide thgroundworkfor future studies
that attempt to understand the nature of observation by occupational therapists (and
indeed other health care professionals) with the goal of improving observational

assessment performance and training.

5.5.1 Implications for Practice and Direc tions for Future Study

One concern the results of this study highlight was the lack of visual behdinected
toward the affected upper extremity in both the kitchen and toilet videos. While the arm
did not contribute to task completion due to portchgecovery status, it is of concern

that the OT group did not at least investigate the limb differently than the NonOT group
given the potential for safety concerrfauture studieseed to explore a variety of factors
associated with observational behawio Specific studies aimed at identifying safety
hazards during viewing of dynamic stimuli require further investigation. Additionally,
the use of instructions or specific assessment forms for the OT group to complete
following dynamicsceness importar to explore and how they impact visual gaze

behaviour for features viewed and the timing of the fixations.

5.5.2 Limitations

This studymay not be representative of the lar@dr population due to the limited range

of dynamic scenes representing alivaties of daily living, small sample size which
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limited the power and pos$ioc analysis fotrends in the data suggesting differences in

how the groups viewed the respective video features during activity epochs.

important to recognize that eya¢king methodology can determine what a person is
looking at but not necessarily to what they are paying atte(@oohowski, 2007).It is
alsorecognized that attention is not only overt (fixating on a feature), but can be
deployed covertly (no eye mawent). The viewing angle and format of the videos were
purposefully constructed to provide the perspective one might have if observing a client
completing the task. However, inherent to providing this vantage point is the

i ntroducti on adntrabbiaplbead, @agni, @gmeren; Musoz, & Itti,
2009) . This bias may unwittingly direct
photographer found interesting, instead of exploring other areas of int€hestlient

was trained as per standarohsiated client protocol, though the use of a simulation may
raise potential for inaccuracies with diagnosis portralfatally, there may be other

di fferences within each observerds abil]
thatwere not captred with this study, and which might affect the ability to filter or
attend to this studyods components
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Table 51 Video Epoch Deggptions and Durations
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Toilet Epochs Time (ms)

1. Head Seeking &ight arm movement between the wall bar and 5,460ms
wheelchair for UE suppoitepoch ends with R hand grasp on wall
grab bar

2. Trunk folding/unfolding and feet preparation for transfer rmogat. 4,454 ms
Righthand still holding wall bar.

3. Lift off toilet seat and pivot to wheelchair. R hand still holding wallt 2,208 ms

4. Posterior thigh contact with wheelchair surface. Release of wallgr 2,935 ms
bar

Kitchen Epochs

1. Foot adjustmeton step stool. R hand on counter. Head/neck/body  7,220ms
begins to extend in preparation of hand lift off counter.

2. Right hand lifs off from counter, reach td"2open shelf and 3,260 ms
manipulates cups attempting to retrieve one cup off shelf.

3. Cups start to fall off shelf and into sinkight hand leaves™ shelf and 4,435 ms
returns back to counter

GrassEpochs

1. Gait cycle x 2 (Left Toe Off) 3,558 ms

2. Gait cycle x 2 (Left Toe Off) 3,496 ms

3. Gait cycle x 2 (Left Toe Off) 3,930 ms
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Feature®

Measure Group _Epoch 1 2 3 4 5 6
Fixation NonOT 1 1.11 2.89 1.44 0.00 0.56 2.11
Count [0.29] [0.40] [0.29] [0.12] [0.42]  [0.49]
2 0.67 2.00 1.33 0.33 1.00 2.89

[0.45] [0.41] [0.34] [0.14] [0.39]  [0.60]

3 0.44 1.11 2.11 0.89 1.44 3.00

[0.32] [0.35] [0.44] [0.33] [0.42] [0.55]

oT 1 0.60 2.70 1.60 0.30 1.40 2.70

[0.28] [0.38] [0.27] [0.11] [0.40]  [0.47]

2 0.80 1.00 2.30 0.10 1.20 2.80

[0.43] [0.39] [0.33] [0.13] [0.37] [0.57]

3 0.20 1.70 1.90 0.80 1.60 3.10

[0.31] [0.33] [0.42] [0.31] [0.40]  [0.53]

Measure Group  Epoch 1 2 3 4 5 6
Fixation NonOT 1 373.30 1244.84 411.74  0.00  224.23 984.17
Egggﬂon [136.91] [215.53] [107.92] [48.56] [154.85] [223.28]
2 183.11 684.93 566.87 120.00 339.37 1252.74
[102.60] [155.09] [186.26] [49.06] [197.12] [274.13]
3 114.22 337.75 79599 316.46 608.44 1236.88
[78.82] [125.14] [253.00] [128.34] [189.80] [301.27]
oT 1 284.81 827.62 574.62 9242  469.99 956.01
[129.88] [204.47] [102.38] [46.06] [146.90] [211.83]
2 198.82 390.81 876.17 28.40 637.21 985.19
[97.33] [147.13] [176.71] [46.54] [187.00] [260.07]
3 16.41  609.56 871.17 253.18 698.36 101565
[74.77] [118.72] [240.02] [121.75] [180.06] [285.81]

® Feature 1=Head/Face; 2Neck/Upper/Lower Trunk; 3=R UE/LE;4 L UE/LE; 5

=Feet & Area; 6Environment

P Main Effect ofEpoch;

“Main Effect ofFeature

4 Interaction of Epoch and Feature
*Significant at <.01

**Significant at <.05
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Featuré
Measure  Group Epoch 1 2 3 4 5 6
Fixation NonOT 1 2.60 1.40 4.80 1.40 3.20 4.40
Count [0.45] [0.49] [0.55] [0.37] [0.92] [1.08]
2 1.00 1.00 1.80 0.70 0.30 3.10
[0.21] [0.24] [0.43] [0.45] [0.25] [0.62]
3 1.30 0.70 3.00 0.30 0.40 5.90
[0.35] [0.19] [0.69] [0.22] [0.24]  [0.66]
oT 1 3.00 1.60 3.50 1.70 4.90 5.70
[0.45] [0.49] [0.55] [0.37] [0.92]  [1.08]
2 0.70 0.50 2.40 0.60 0.80 4.50
[0.21] [0.24] [0.43] [0.45] [0.25]  [0.62]
3 1.40 0.50 3.50 0.50 0.30 6.80
[0.35] [0.19] [0.69] [0.22] [0.24] [0.66]
Measure Group Epoch 1 2 3 4 5 6
Fixation NonOT 1 1002.30 392.44 1804.81 704.32 1494.40 1162.34
Duration [212.60] [166.02] [357.63] [168.48] [358.93] [288.75]
2 459.19 222.01 663.16 13560 114.82 1384.85
[113.97] [68.29] [197.33] [91.53] [85.52] [238.03]
3 338.04 240.00 1306.77 168.42 104.a4 1793.60
[100.85] [66.94] [260.72] [85.56] [72.28] [202.22]
oT 1 1080.82 598.35 1036.77 526.31 1680.01 1505.28
[212.60] [166.02] [357.63] [168.48] [358.93] [288.75]
2 170.80 146.44 756.02 157.21 25422 1311.61
[113.97] [68.29] [197.33] [91.53] [85.52] [238.03]
3 364.00 133.23 1170.36 97.64 109.82 2051.58
[100.85] [66.94] [260.72] [85.56] [72.28] [202.22]

® Feature 1=Head/Face; 2Neck/Upper/Lower Trunk; 3=R UE/LE;4 L UE/LE; 5
=Feet & Area; 6Environment

P Main Effect ofEpoch;
“Main Effect ofFeature

9 Interaction of Epoch and Feature

*Significant at <.01
**Significant at <.05
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o < Featuré
-

Veasure | © U 1 2 3 4 5 6 7 8
Fixation 1 210 2.80 4.70 0.10 0.10 1.80 0.90 3.90
Count | [0.54] [0.50] [0.62] [0.17] [0.20]  [0.47]  [0.25]  [0.58]
2 1.90 1.20 4.60 0.40 0.50 1.10 0.10 1.70
’\(‘)"T” [047] [0.37] [056] [0.22] [0.22] [0.50]  [0.12]  [0.50]
3 070 0.40 1.20 0.00 0.10 0.30 0.10 0.80
[020] [0.19] [0.39] [0.00] [0.16]  [0.31]  [0.10]  [0.28]
4 1.40 0.20 2.40 0.10 0.10 1.00 0.30 1.00
[0.39] [0.13] [0.44] [0.07] [0.26] [0.54] [0.24]  [0.39]
1 240 2.20 5.70 0.30 0.50 2.60 0.30 4.10
[054] [050] [0.62] [0.17]  [0.20]  [0.47]  [0.25]  [0.58]
2 1.10 1.10 5.30 0.40 1.00 1.20 0.20 2.40
or [047] [0.37] [0.56] [0.22] [0.22] [0.50] [0.12]  [0.50]
3 010 0.40 2.30 0.00 0.20 0.80 0.10 0.70
[020] [0.19] [0.39] [0.00] [0.16] [0.3]  [0.10]  [0.28]
4 150 0.20 2.40 0.00 1.20 2.10 0.30 1.20
[0.39] [0.13] [0.44] [0.07] [0.26] [0.54]  [0.24]  [0.39]
Measure 1 2 3 4 5 6 7 8
Fixation 732.70  846.77 1250.98 89.99 2061  553.65 282.75 1032.81
Duration 1 l96m [164.86] [171.60] [72.48] [48.07] [132.02] [73.74] [174.78]
2 500.04 43520 1339.10 10438 13485 33280 10.02 48958
Non [154.48] [136.55] [202.68] [74.99] [76.58] [169.51] [29.07] [174.04]
OT ~ 3 21882 14480 54200 0.0 080  150.99 1019  289.40
[71.41] [83.87] [196.08] [0.00] [30.83] [124.30] [23.47] [92.38]
4 43321 10319 75525 1560  16.81 63701  83.40  250.98
[115.86] [54.85] [129.17] [11.03] [62.49] [218.19] [64.21] [93.59]
1 76405 61514 150234 73.60 109.62 678.74 6722  1069.60
[196.38] [164.86] [171.60] [72.48] [48.07] [132.02] [73.74] [174.78]
2 21319 23322 147405 11517 33239 34920 57.19  669.59
oT [154.48] [136.55] [202.68] [74.99] [76.58] [169.51] [29.07] [174.04]
3 2319 17239 92618  0.00  43.60 19678 3159  208.22
[71.41] [83.87] [196.08] [0.00] [30.83] [124.30] [23.47] [92.38]
4 33362 3160 59659  0.00  293.61 614.82 6521  234.20
[115.86] [54.85] [129.17] [11.03] [62.49] [218.19] [64.21] [93.59]

®Featurs: 1=Head/Face; 2=Neck/Body; 3=R MllE; 4 = L UE/LE; 5 = Feet6=R side

WC; 7=L side WC,8=Environment
P Main Effect ofGroup,® Main Effect ofFeature® Main Effect ofEpoch
® Interaction of Epoch and Feature

*Significant at <.01**Significant at <.05
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CHAPTER 6 (STATIC) SCENE PERCEP TION INTRODUCTI ON

6.1 RATIONALE

The free viewing studies using static and dynamic visual images did not produce

consistent differences in eye measures between groups. While the static image study

(Study 1, Chapterd and 3 revealedlifferences between groupsross doma-specific

and domaimeutral image typeshere were limited differences found in the dynamic

viewing condition(Chapter 4 and S)ith one exception: in comparison to the grass

cutting and kitchen cupboard videos, the toilet transfer video found difiesebetween

groups. The difference may have been related to the video content evoking adomain

specific response related to the OT knowledge or experience. In order to further explore
potential differences in both eye measures and in observationrgkilisd decision

makingof OTand NonOT t hi s | ast O0scene prearkcienpgtdi osnt uwdi

was designed.

The scene perception study used static images, but addadiditienal layer®f image
exposure times and task instructions. Theaaipulations werentendedto explore two
interrelated questions: (1) do OTs observe images differentlyNtmn®Ts when asked

to make decisions that are related to their area of professional expertise (i.e., safety
decisions), and (2) do OTs aN@dnOTs irterpret safety differently in very brief exposure
conditions (i.e., 150 ms) that limit the potential for eye movements, as compared to

conditions in which multiple eye movements can be made (i.e., 1000 ms and 3000 ms).

Participants viewed images of batbmainspecific (stroke) and domaimeutral (not

stroke) individuals completing independent living and leisure skills and were required to

rate the safety of the image content using a 5 point scale. Additionally, image exposure

times were manipulated totleer restrict or allow eye movements to explore the image to

gather information for the determinatiohimage safety. Each image presented was

randomly assigned to an exposure time of 150 ms, 1000 ms or 3000 ms. The 150 ms
exposure time only allowedpa i ci pants to glean a 0gistod o

for any exploration of any areas of interest with eye movements. It was of interest to see
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if this restricted exposure time was long enough gather a sense of scene safety.

Increasing the scengmosure times allowed factive visuaimovement ofix ation of

objects and scene elemehtsparticipantsGiven that occupational therapists often are

required to make safety judgment decisions quickly in practice, or in reaction to an

unsafe therapeutiencounter, differences may be expected to be found between groups in
terms of safety ratings given the occupat:i
this skill.

An ad hocexpert panel was used to validate image safety ratings as well afjidenti

regions of interest critical for determining the safety of each image. The mean safety
ratings were used to identify a sabt of images for follovup analyses based on specific
regions of interest (ROIs)Two groups of images were selected that metfollowing

criteria: (1) OTsNonOTs, and experts agreed on the safety of the image (i.e., either safe
or unsafe); (2) OTs and experts agreed on the safety of the image, but disagreed with the
NonOTs.

6.2 RESEARCH HYPOTHESES

It was predicted thatifferences would be found between groups for the dosecific
(stroke) image safety ratirngith the OT group ratings aligned with the image content
(safe or norsafe) but similar ratings would be found between groups for the demain
neutral stimuli (norstroke). There were also differences expected with the scene gist
condition (150 msyvith the OT group ratings aligned with the image content (safe or
nonsafe).Additionally, it was predicted thatifferences between groupseye
movement parameters (fikons, fixation durations, saccades, saccade amplitucesl
be found for the domaispecific images (stroke) at the 1000 ms and 3000 ms exposures,
but no differences would be found for the domagutral stimuli (norstroke). Finallyjt
was predictedhatdifferences between groups for eye fixations or duration measures
would be found within regions of interest (ROI) identified byadrihocexpertpanel for a

subset of images.
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6.3 VISUAL STiMULI

For the purpose of this study, the scenes developduelprimary author followed the
definition of scene gistuggestethy Castelhano & Henderson (2008) whereby the
images were of individuals (nestroke and simulated stroke) participating in+warld
activitiesin whichthe viewer may have knowledge@intent, spatial layout and

semantically related information.

The studyexplored the influence afomain specificity by using clinically related images
together with general everyday events. Dorsgacific images contained simulated

clients post strokand domaimeutralimages contained individuals from a range of ages
participating in everyday activitieBoth image blocks represented various-salie,
productivity, mobility or leisure tasks, and were purposefully selected to portray safe,
unsafe ad ambiguous (neither safe nor unsafe) levels of safety. Participants viewed two
counterbalanced blocks of 30 images presented randomly at assigned exposure times
(150 ms, 1000ns and 3000ns).

6.4 AUTHORROLEINTHISS TUDY

MacKenzie, D.E., & Westwood, D.A

Status ofmanuscript: submitteth Occupational Therapy Journal of Resegmabr to
PhD defensgManuscript OTJR2012030 Version 1.0)

The primaryauthorwas responsible for concept and design; simulated client training;
visual stimuli creation; dataoiection; analysis and interpretation; manuscript writing

and revision.
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CHAPTER 7 IS THAT SAFE? SCENE PERCEPTION AND

SAFETY RATINGS

7.1  Abstract

Observation of occupational performanc&ey aspect of practice biitremains

unknown how therapiswbserve anthterpretvisual information for this task.
Occupational therapists and nbealthcare professionalgere asked to use apwint

scale to rat¢he safety of static images of simulated clientsgtstke and individuals
without stroke completing everydaytivities.Images were randomly assigned to one of
threeexposure times (150 ms, 1000ms and 3000By&®.movements were recorded and
compared to determine differences in observational betravien licensed occupational
therapist{OTs)and ten age, gerd and educaticlevel matched participan{8lonOTs)
completed the studyFor all exposure durations, OTs had more polarized safety ratings
compared ttNonOTs for strokeelated image content, but there was little evidence of
differences in eye movemeristween groups. Quite surprisingly, group differences in
eye movements did not emerge in the analysis of specific regions of interest identified by
an independent expert panel. These results point to a complex relationship between

decisionmaking and obsgational behavior in occupational assessment, and highlight

the need to explore more than simply dAwhat
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7.2 | NTRODUCTION

Occupational therapists routinely use observation for evaluation, interventionnglanni

and prediction of a clientds functional ab
Determining client safety is a critical practice process that greatly affects client well
beinganddecisionmaking for discharge or placement recommendati@espte some

preliminary work in this field from our laboratory, it remaunsclear how the therapist

gathers their visual information from a scene to inform their decisiaking process.

In our previous work (MacKenzie & Westwode)12 we used eydracking

methodology as a starting point toward understanding observational behaviour in
occupational therapists. Our work was guided by the idea that where we look influences

what we perceive, understand and remember about a scene (Henderson, Malcolm &
Schandi2 0 0 9) . Ocul omot or behaviuopubr pchayns ibceali n f
characteristics within the image such as colour or salience (e.g., Itti & Koch, 2000) and
6t-dpwnd i nformati on s-lewlknoaladget phicities, Qosle r ver 6 s
and tasknstructions (e.g., Torralba, Oliva, Castelhano, & Henderson, 2006; Malcolm &
Henderson, 2010)We compared the eye movements made by occupational therapists

and matched nehealthcare participants when viewing static images of stroke (domain

specific catent) and norstroke content (domain neutral), and found differences between
groups for both image types. This group main effeggestda role for topdown

processes in observational behavj@lthough the lack of interaction between group and

image ype implied that this toplown influence is not likely related to specific

knowledge about stroke but perhaps a more general observational strategy used by OTs
when viewingany type of imageAdditionally a main effect of image type was found,

indicating hat features in the different image types affected eye movements, confirming

the wellknown importance of bottorap featuresnfluencingobservational behawin.

Our previous work was limited in two primary wawsorder to restrict the scope of our
initial foray. First, participants wengurposefullynot given specific instructions to judge
the imageso their eye movements weafeee viewingin nature and not restricted to a

task completionSecond, we did not manipulate the duration of image presemiat
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order to maintain a constant viewing duration throughout the study; this prevented any
ability to determine how much informationight have beegleaned by viewersad the

duration been shortened to not allamy eye movements

7.2.1 Task Instruc tion s and Observation
Task instructiomanipulation engagésh e o0 b s edown &mowledgetA® goresult,

eye movement patteragse modifiedo gather specific informatiomecessary for
understanishg the sceneavithin the context othetask demands (g., Henderson,
Brockmole, Castelhano & Mack, 200A)Vhile bottomup visual stimulus features
(salience) are still important, tegpwn influences primarily control the directionefe
movementge.g., Torralba, Oliva, Castelhano & Henderson, 2006 this study,task
instructions woulcklicit top-downknowledge to guide eye movement as participants
were requiredo determine a safety rating foa@himage presentedSafety rating may
also draw upon the occupational therdpynainspecificknowledge to ssist with
decisionmaking as it relates to clients pesdtoke and everyday living activities (e.qg.,

pattern recognition for falls, use of tools and equipment).

7.2.2 Scene Gist
There is ample evidence that a short glimpse of a scene is enough tbthrtgdobal

meaning thesec al | ed o6gi sté of a scene (e.g., Cas
Schyns, 1997; Oliva & Torralba, 2006processing global image featuresot reliant

upon moving theeyes to individual objects for processing @proposed to benediated

by parallel mechanisms (Oliva & Torralba, 2006). Expertise may assist with quick
recognition as global information gatheriisgsuperiomwhen scenes contain meaningful
interactions or expectations about where objects should bel@rg orost likely to be

found (e.g., Castelhano & Henderson, 200&udies have founthat radiologyexperts

were more efficient with global detection than novices, suggesting that expertise in image
analysismay consist of a shift in the recognition mantsm from scathook-detect tca
look-detectscanmodel(Kundel, Nodine, Conant, & Weinstein, ZQKundal, Nodine,
Krupinski, & Mello-Thoms,2008).Given the expertise of occupational therapy with
everyday living skills and safety assessment, perhapsasg of a scene is enough to

gather a global impression of safety.
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7.3 STUDY HYPOTHES ES

This study aimed to establish if there are differemecesfety ratings and eye movements
betweernccupational therapists (OT) and Rlogalthcare trained matched imdiuals

It was predicted that the groups would differ for the dorspiecific (stroke) image

safety ratingvith the OT group ratings aligned with the image content (safe csaia),

but no group differences would be found for safety ratings of dengitral stimuli
(non-stroke). Differences between groups for safety ratings were expected for the scene
gist condition (150 ms) with the OT group ratings aligned with the image content (safe or
nonsafe). Additionally, differences between groups were expecr eye movements

with the domairspecific images (stroke) at the 1000 ms and 3000 ms exposures, but no
differences would be found for the domaueutral stimuli (norstroke). Finally, it was
predicted that differences between groups for eye fixabodsiration measures would

be found within regions of interest (ROI) identified byaathoc expertpanel for a sub

set of 1000 ms and 3000 ms images

7.4 METHOD

7.4.1 Participants:

Twenty participants completed this study: 10 licensed occupational thisrépir) and

10 participants with no previous heatthre education or experience (NonOT). The OT
group consisted of 8 females and 2 males, the NonOT group consisted of 8 females and 2
males. The age range of the OT group was 30 to 50 years old, atelader ghan 5 years

of experience, and selientified practice location and client age group were equally
distributed. The NonOT group was matched to the OT group in terms of age, gender and
highest degree attained. As previously reported (MacKenzie &wdéed,2012),

participants were also similarly matched in terms of their reported levels of participation

in naturally occurring everyday observation experiences (i.e., driving, parenting,

athletics, performing arts, video gaming).

The initial contact foboth groups was purposive and triggeredoad of mouth
recruitment process. Interested participants contacted the primary investigator and
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completed a selcreening process prior to participating. Eligible participants were
required to meet the follawg conditions: (i) normal or correcteéd-normal visual

acuity wearing contact lenses; (ii) no known visual or neurological condition restricting
any of the following: coordinated eye movements, visual and cognitive processing skills,
head and neck cowmfrin a seated position, or coordinated upper limb fine motor control.
All participants provided informed, written consent. This study was reviewed and

approved by the Universityodés office of Hum

7.4.2 Apparatus

The SRResearch Experiment Builder software was used in combination with EY&lLink

(SR Research Ltd., Mississauga, ON) vitesed eydracking system to create and

carry out this study. The EyeLifik has a sampling ratef 500Hz; spatial precision

<0.01° andspatial accuracy <0.8° RMS error. Calibration of the Eyetlinkas carried

out in the same horizontal viewing plane used to display the static images. The eye
tracker recorded eye position and movement duration, as well as compensations for head
movemeh Viewing was binocular, but only the right eye was tracked. EyeLink

Dat aVi ewer E software (SR Research Ltd., Mi
tracking dependent variables of fixation count, fixation duration, saccade count, and
saccade amplitudeSafety ratings per image were recorded via keyboard entry. Data
management and statistical analysis was completed with Microsoft Excel 2007

(Microsoft, Redmond, WA) and PASW6tatistic 17.0 software (SPSS Inc., Chicago,

2009).

7.4.3 Stimuli

The photogaphic stimuli were developed by the primary investigator, digitized and
broken into two Image type blocks by content: 30 images of a simulated client post
stroke completing everyday activities (stroke) and 30 images of individuals without
stroke completing@veryday activities (nestroke). The stroke images contained either a
male aged 45 or female aged 52, while the-stooke images included individuals from
all age ranges and genders. Both image blocks represented variaaseelf
productivity, leisue or mobility tasks, and were purposefully selected to portray safe,

unsafe and ambiguous (neither safe nor unsafe) levels of safety. Images were displayed
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in full colour to assist with fast recognition (Oliva & Schyns, 1997), as well as scaled to
view people size as experienced in everydaijnlivto effectively elicit a scene gist from a

personds O6amassed knowledged (Castel hano
on a 32 inch monitor with a refresh rate of 140 Hz.

In order to limit eye movementuballow enough exposure to gather itcened g i teet 6 ,
minimum exposure tim&50 ms was selected based upon the minimum time for scene
coherence (100ms) and saccade latenciesi(15% ms) (e.g., Dobel et al 2007;
Castelhano & Henderson, 2008; and RayhB898). Exposure times of 1,06Gand

3,000msallowed for eye movement.

7.4.4 Procedure

Prior to participation, a sefcreening form was completed to ensure participants had no
known visual or neurological conditions affecting eye movements, dre@hdeck control

in a seated position, cognitive processing abilities, or upper limb fine motor coordination.
The primary author explained the sequence of events depicted in Fihtoeeach

participant.

The EyelLink calibration and validation processs completed at the beginning of the
experiment to ensure accuracy of the eye position recordings over the viewing area. Each
trial was initiated by the participantés
procedure to decrease the tracking erRarticipantdixated on a central cross for a

minimum of 250 ms prior to image displaj total of 60 randomized imagegere

shownin 2 separate blocks (stroke and ratroke) counterbalanced to control for a

learning effect. Each participant viewed &l iBhages in each block ona&fter each

image, a 50 ms mask was presented to prevent a visual trace and impede visual
information processing. The mask was created from a variation of unrecognizable
jumbled pieces from the image blocks to allow for simiariation of colors and textures

but no interpretable visual information (Castelhano & Henderson, 2008). Following the
mask, the decision screen was presented and participants recorded their safety decision

by key press using a 5 point scale [1 (safégdnewhat safe), 3 (neither safe or unsafe),
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4 (somewhat unsafe), or 5 (unsafe)]. Participants were given up to 5 seconds to make
their decision. A timeout screen was presented if no response occurred in the allocated

time.

7.4.5 Expert Panel

An ad hocexpert panel of five occupational therapists was recruited to review safety
content of all i1 mages to permit valid cate
Experts were defined as licensed occupational therapists with five (5) or more years of
neurorehabilitation practice experience. Panel members revaiv@@limages and

independently ratedach imageising thesafetyrating scale developed for the study. As

a groupa RegionOf Interest (ROlWwasidentifiedfor each image considered most

critical for safety ratingletermnation These ROIs were used for focused analyses of

eye movement data to increase the precision of gbaspd comparisonshe panel had

no viewing or decision time limit during the image safety rating or ROI determmnatio

Panel members were not part of the study population.

7.4 .6 Analyses

Expert panel mean safety ratings were used to categorize images as safe (mean rating of 1

T 2.4), ambiguous (mean of 2.5.5) and unsafe (mean rating of 3%). Data from

imageswt h an expert mean rating in the O6ambi
statistical analysis to maximize statistical power for subsequent comparisons of image

type. Images and associated data removed indldlkieee150 msnonstroke images; one

stroke ad one norstrokel,000 mamages; and one stroke and four nstroke3,000

ms The remaining images were then coded as either a safe or unsafe image type. The

safe images included: 4 stroke and 3-stoke of 150 ms exposure; 3 stroke and 3 non

stroke 0f1,000 ms exposure; and 3 stroke and 4stovke of 3,000 ms exposure. The

unsafe images included: 6 stroke and 4-swoke of 150 ms exposure; 6 stroke and 6

nonstroke of 1,000 ms exposure; and 6 stroke and Ztroke of 3000 ms exposure.

Sepaate mixed ANOVAs explored the effects of Group (OT vs. NonOT), Image Type
(stroke vs. norstroke), Image Safety (Safe vs. Unsafe) and Exposure Duration (150 ms,

1,000 ms, and 800 ms) for the following dependent measures: mean safety rating,
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fixation cownt, fixation duration, saccade count and saccade ampliR@¢.analysis was
completed with independent sampldsgts for selected imagesn alpha threshold of

.05 was used for all analyses. For the mixed analysis of variance (ANOVA) results of
Mauchy 6 s t est ( al ph a -Geisser@osrgction wab appli&@irfoeanyn h o u s e
violation of sphericity and the adjusted degrees of freedom are repé&iffedt sizes are
presented as partial eta squarétese values can be interpreted using the following
parameters: aluesbetweer0.01i 0.05 indicate a small effect, valuestween 0.060.13

indicate a medium effect, and valud9.14 andgreater indicate a large effect.

7.5 RESULTS

7.5 .1 Safety Ratings

Please refer to Table 1 for the mean values of akkdeent variables. As expected, a
significant main effect of Image Safety (1, 18)= 400.99 p <.05) indicated that images
rated as O0Saf ed hlsoratechneore satefbeparticipgntd 6 230, wer e
SE = 0.09) t haM=338Y8E=afll.dheimairaeffextsof EkposuFe (
(2, 36)= 7.57,p <.05) on mean safety rating indicated that participants gave slightly
different ratings as a function of exposure duration:-postpairwise comparisonsing
the Bonferroni adjustmeimdicatal the mean safety rating for the 150 ms expoddre (
2.92, SE =0.10) was significantly different from the mean ratings for the 1,000 ms
exposure timeN =3.18, SE =0.09), but not from the 3,000 ms exposure radrrg .11,
SE =0.11). A significant maieffect of Image TypeH (1, 18)= 10.12,p <.01) indicated
that participants rated the Stroke images as morelglafe2(86, SE =0.09) compared to
the Nonstroke imagesM = 3.27, SE =0.11).

A significant interaction between Image Safety and Exposu(2, (36)= 30.40,p <.01)
indicated that the differences in mean safety ratings between the Safe and Unsafe images
varied across the different exposure times. The mean safety rating differences between
the Unsafe and Safe images at the 15¢S$aseM = 354, SE = 0.1; UnsafeM = 2.29

SE = 0.B)and 1, 000 ms exposurgafeM = 3.76, SE = 0.D; UnsafeM = 2.61, SE =

0.11) were very similar. However as the exposure time increased to 3,000 ms, this
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difference increased dramatically with more pronouncésl(SafeM = 2.00 SE = 0.2)

and unsaf¢UnsafeM = 4.21, SE = 0.B) mean safety ratings.

Of greater relevance to our hypotheses were the effects involving Gomgpall, there

was no significant main effect of Group (1, 18)=1.69,p = .21). However, a

significant interaction between Group and Exposkré2( 36)= 4.18,p <.01) indicated

that the difference between groups for the mean safety rating changed for the different
exposure durations. Timeagnitude of the differences inean safety ratg at the 150 ms
(NonOTM =2.98, SE = 0.14; OM = 2.85, SE = 0.14) ar8l000 ms exposures (NonOT
M =305, SE =0.16; O = 3.16, SE = 0.16) were similar between groups, but
markedlyincreasedt thel,000ms exposuréNonOTM = 3.33, SE =0.13; OM =

3.03, SE = 0.13) This interaction is suggestive that the ovegetlupbiasesin ratings of
safetyareaffected by exposure timie a nonlinear way A significant interaction

between Group and Image Safdfy(1, 18) = 16.67p <.01) indicated differeres

between OT and NonOT ratings of the Safe and Unsafe im@g&svay interactionsee
Figure7.2) between Group, Image Type and Image Safetji( 18) = 7.16p <.01)

gualified this interaction. Specifically, for stroke images, the OTs gave more picatbu
ratings for safeNl = 1.75, SE = 0.12) versus unsaké £ 3.83 SE = 0.5) images
compared to the NonOTs who were less pronounced in their ratings foMsaf2.50

SE =0.12) and unsaf&(= 3.38 SE =0.15 images. In contrast, for the nstroke

images the two groups used similarly pronounced ratings for safe and unsafe images (OT:
sake:M = 2.43 SE =0.16 unsafeM = 4.05, SE =0.18 nonOT: safeM = 2.53 SE =

0.16 unsafeM = 4.09 SE =0.18).

7.5 .2 Eye Movements

There was a significant nmaeffect of Exposure for fixation courf (1.09, 19.58) =
1027.73p <.01), fixation durationK (1.23, 22.08) = 63.9<.01), saccade courft (
(1.11, 19.89) = 970.2(» <.01), and saccade amplitude((.40, 25.15) = 231.2, <.01).
As expected, théxation count and saccade count increaae@xposure time increased
from 150 ms to 1,000 ms and 3,000. nWghat was not expected was the differences

found between the 1,000 ms and 3,000 ms exposures for average fixation duration (1,000
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ms M =198.18, & = 5.36; and 3,000 mM = 240.85, SE = 10.93) and saccade
amplitude (1,000 mM = 6.15 SE = 0.24; and 3,000 n\d = 7.65, SE = 0.36 This
finding maysuggesparticipants explored a larger portion of the image and therefore
usal largeramplitude sacades, and consequentiyngerfixationsat each location to

process thgreateramount of information.

A significant main effetof Image type for saccade amplitudie(l, 18) = 22.22p <.01)
indicated Stroke images evoked larger saccHu@snonStrokeimages A significant
main effect of Image Safety for fixation couRt(l, 18) = 6.81p <.05), saccade count
(F (1, 18) = 4.56p <.05), and saccade amplitude(, 18) = 9.93p <.05), indicated that
participants moved their eyes more frequentlyvaitih smaller saccadic amplitudes
between fixations for the Safe images as compardte Unsafe images.

There wasa 3-way interactionbetweerExposure, Image Type and Image Safety for
fixation count F (1.15, 20.63) = 4.83)<.05) and saccade coufit (1.21, 21.85) = 4.56,

p <.05). For stroke images, the pattern of increases in fixation count as exposure time
changed was different for unsafe imagesOms:M = 1.15 SE = 0.04ss. 1,000ms:M =

4.56 SE = 0.13s. 3,000ms:M = 11.36 SE = 0.32than br safe images (150s:M =

1.09 SE = 0.04vs.1,000ms:M =4.87, SE = 0.13/s. 3,000ms:M =11.3Q SE = 0.4,

with the larger increase between 1,000 and 3,000ms exposures for unsafe images. This is
in contrast to the pattern from nstroke images, erein the larger increase between
1,000 and 3,00fns exposures was for the safe images (@M = 1.15 SE = 0.04ss.
1,000ms:M = 4.52 SE = 0.14vs. 3,000ms:M = 11.38 SE = 0.22rather than for unsafe
images (150mdv = 1.14 SE = 0.05/s. 1,000ms: M =4.37, SE = 0.10ss. 3,000ms:M
=10.47, SE = 0.4% Identical relationships for the differences in these patterns held also

for saccade count.

Of more relevance was tlBeway interactionbetweenGroup, Image Type and Image
Safety F (1, 18) = 7.8, p <.05)for saccade amplituddn particular,for stroke images,
the OTs had similar amplitudes for both sadfe<5.30, SE = 0.30) and unsafM € 5.55,
SE = 0.41), but for nestroke images hadrgeramplitudes for unsafeV{ = 4.99, SE =
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0.30) compeed to safell = 4.38, SE = 0.30). This is in direct contrast to the pattern of
the NonOB wherein the stroke images evoked larger amplitudes for umdafé (55,

SE =0.41) compared to saMd € 4.84, SE = 0.35), while the n@troke images resulted
in similar amplitudes for both saf#(= 4.15, SE = 0.30) and unsaM € 4.21, SE =

0.30)

7.5 .3 Region of Interest Analyses

The previous analyses could not reveal differences in the way specific regions of images
were viewed by the Group§o accomplish ttd purpose, fouimages were selected from

the 1,000 and 300 ms exposure duration s€t$0 ms exposure did not afford the
opportunityfor exploratory eye movementtor further analysisSpecificimages were
selecedbased upon thextent to which each@up agreed or disagreed witie expert

p an el 6and moaemfety rating. Table 72 contains all image ratings (mean and
mode) provided by the expert panel, OT and NonOT for all three image exposures. The
table also indicates the imagesected foregion of interest (ROI) analysisThe

selected image mean ratingsre adollows: OT, NonOT and Expert panel in agreement
of 6safed; OT, NonOT and Exp ©Tadndgxpert e | i n
panelor OT andNonOTin agreement.The matiomale for mage selectiowas to see if

eye movementselated to the ROIwereassociated with the degree of agreement

between groups regarding safety ratings.

Each image had one unique R@&ntified by expertéor analysis.For each image s
RO, fixation count andixation duration(see Table B) wereanalyzed surprisingly
there were no significant differences between groups for ettbasure. Fomto of the 4
images within the 1000 ms satither group showed any fixationdthin the identified
RO

7.6 DISCUSSION

The present study was designed to investiddterences ireye behaviouand safety
ratings fordomainspecificand domaimeutral imagebetweerOT and NonOT groups

Image exposure time and image content were introduced to expdonetions of gist
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and content expertise. For both groups, different safety ratings were provided for Safe
versus Unsafe images for all image types and exposure durations, but these differences
were more pronouncess the exposure time increased @08 ms. Of particular

relevance to the hypotheses, a thngg interaction between Group, Image Content and
Image Safety revealed that for Stroke Images the OT provided more polarized safety
ratings than the NonOT group, whereas the ratings were indistiaglestor NonStroke
images. This interaction highlights the domapecific, or topdown, influence within the

OT group for decisiormaking whereby past knowledge or experience with judging

safety may not only assist with determining a rating, it maylase influenced saccadic

amplitude.

Based upon our previossudy ofstatic image (MacKenzie & Westwood2012), we
expected to find significant differences between groups glithal measures @ye
behaviour during both domakspecificand domaimeutal content for the ;D00 and

3,000 ms exposureslhis was not the case.&found the OTs moved their eyes
similarly for Stroke images regardless of safety contentgiaater distances during
viewing NonStrokeSafeimagescompared to Notstoke Unsafemages. Conversely,

the NonOTs had larger saccade amplitudes for Unsafe Stroke compared to Safe, but
demonstrated similar amplitudes for all NStroke images. Unlike our previous study in
which no specific task instructions were given, participantsarmptBsent study were
given a specific goal for observatiorarnger saccadic amplitusidnave been found during
search tasks in which higherder cognitivgorocessemfluenceeye movementoward
locations & interest for closer inspectidiiorralba et al.2006). Searching the scene to
determine safety may result in a tdpwn influence similar to searching for a target in
that participants may look for or recognize features or patterns based upon previous
knowledge. Smaller saccadic amplitudes, such@setfound for OT and Ne&troke
imagesmayp o i n tsatisfactiomof Searéitonceptwhereby once the observer has
determined the image s&fe orunsafe, no further scanniing theimage is done

(Berbaum et al., 2001)Smaller saccades may alsopoind c hec ki ngd eye beh

gathemmoreinformation about specificfeature(Kundel, et al., 2008though cannot be
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confirmed with the current results as the specific location of smaller saccades was not

tracked

We wereboth surprised anititriguedby the lack of difference between ©dnd

NonOTs with respect to théeatures of individual images deemed to be relevant for
safety by an independeexpertpanel A most striking finding wathe OT group did not
have fixations in the ROIs identified lexperts in two images, even though they were in
agreement for safety ratingn other words, members of the OT group reached the same
safety decision as the expert panel without apparently looking at the specific feature
deemed O6most i nbpthosdeapertdbis rhises twisterdstang vy
possibilities:1) experts may not realize which features of the image they actually looked
at, calling into question the reliability of selported gaze behavig and 2) experts

may be able to obtain visuaformation from regions of the visual scene that are not
fixated directly (i.e., .Otdrsoqesge Macolm,&ghd may
Henderson, 2010) have found tivadividuals maysaccaddéoward a target, and either not
make it or purposeflyt land nearby.The visual system uses multiple tdpwn

information to facilitate search, and it is currently unclear if it is the target or the

environment near the target which influences the direction of saccadic movement.

The fact that there wereaup differences in safety rating in the absence of eye
movement differences leads ugptopose two possible interpretatioR#st, perhaps

both groups were actually looking at the same features and taking in similar information,
but simply interpretingg differently because of what they know or have experienced
(domain specificity). This is the simplest explanation and consistent with the observation
that differences in safety ratings between groups were most pronounced for the stroke
related contenthie domain in which groups would differ most obviously in knowledge
and experience. Second, and not incompatible with the first interpretation above, the
same features were overtly attended to by both groups, but they may have taken in
dissimilar informatia by deploying covert attention differently or by using pattern
recognition processes. As noted previousle tracking methodology can determine

what a person igvertlylooking at but not necessarily to what they are paying attention
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(Duchowski, 2007)Our findings provide us reason to pursue future investigations using
methods that can gauge the location of both covert and overt atteBflanmay use

covert attention to be discrete, efficient or perhaps because they are indifferent to the
stimuli athand. This study emphasizes the need for further investigation of observation
based decisiomaking because it seems clear that eye movements alone do not tell the

whole story.

7.6.1 Implications for Practice

Our results clearly show that trained OA¥ere making more pronounced safety decisions
than their untrained counterparts in the absefhckfferencedor most ofthe
measurementsf eye movementslt would appear that the decisions nieynfluenced

by more than the global epeovemenimeasureandare eithetinked to previous
experience and knowledge differences in the use of covert attentiddecause
decisionmaking based upon observation impacts assessment findings, intervention
planning and discharge planning for clients, the resultisi@&tudy continue to point to a
need for further research intloe nature obbservatiorn this contextwhich can

ultimately result in better understanding to inform the education and training of OTs in
observation skills. Future observation workdldaxplore in more detail the use of
covert attention (versus overt eye movements) in the observation process, and the role of
specific content information (e.g., about stroke or movement analysis) in shaping the

decisionmaking process

7.6.2 Limitatio ns

This studymay not be representative of the larger population due to the small sample size
which limited the power and pekbc analysis fotrends in the data suggesting

differences in how the groups viewed the respective image features during exposur
times. The subset of domaispecificmaterial was limited to the representations of the
stroke population and does not cover the gamut of potential OT practice examples
illustrating safety situatiosx While every effort was made to balance the imageiset

terms of safety and image type content, there may have hegsafe image bias within

the 1,000ms image set (equal image type representation, but not equal safe vs. unsafe
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representation Participants were not trained to use the safety ratirig, smit is

possible that individuals interpreted it differenfimally, the sudden onset and offset of
imagesand unpredictable durationay have influenced typical eye movement behaviour
by the element of surprise (Tatler, Hayhoe, Land & Ballard, 0$hce gatic image
studies do not contain depth or motions cues (T&kideley & Gilchrist2005) caution

should be used when generalizing these results wogervation of dynamic stimuli.
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Table 71 Summary of mean values [standard error] for dependent variables

Unsafe Safe

NonStroke Stroke NonStroke Stroke

Non Non Non Non
oT oT oT oT oT oT oT oT

150 ms Exposure

Safety Rating 3.73 363 322 359 237 245 263 1.73
[0.19] [0.19] [0.16] [0.16] [0.24] [0.24] [0.16] [0.16]
Fixation Count 115 113 113 117 117 113 108  1.10
[0.08] [0.08] [0.06] [0.06] [0.09] [0.09] [0.05] [0.05]
Fixation Duration 136.28 139.73 139.88 137.16 137.57 140.40 144.93 142.00
[6.93] [6.93] [4.87] [4.87] [7.26] [7.26] [5.22] [5.22]
Saccade Count 023 025 017 023 023 020 015 0.20
[0.09] [0.09] [0.06] [0.06] [0.09] [0.09] [0.10] [0.10]
Saccade Amplide 045 101 154 075 052 036 091 0.5

[0.34] [0.34] [0.63] [0.63] [0.27] [0.27] [0.51] [0.51]

1000 ms Exposure

Safety Rating 4.20 3.93 3.20 3.70 3.17 2.53 2.77 1.97

a** pb** C*xd*e* f* g*

[0.18] [0.18] [0.18] [0.18] [0.22] [0.22] [0.17] [0.17]

Fixation Count 430 4.43 4.35 4.77 4.43 4.60 480 4.93

2 bt
[0.14] [0.14] [0.18] [0.18] [0.20] [0.20] [0.19] [0.19]
Iiigég*tion Duration 218.36 205.01 205.02 182.22 212.18 206.08 182.79 173.80
[8.27] [8.27] [10.04] [10.04] [14.95] [14.95] [9.28] [9.28]
ga}gcade Count 3.47 3.75 3.70 3.93 3.63 3.83 4.17 4.07
[0.13] [0.13] [0.20] [0.20] [0.20] [0.20] [0.22] [0.22]
Sagbc*ggdﬁgAmplitude 4.61 5.73 7.42 7.71 4.60 521 6.45 7.44

[0.29] [0.29] [0.53] [0.53 [0.42] [0.42] [0.42] [0.42]




Unsafe Safe

NonStroke Stroke NonStroke Stroke

Non Non Non Non

oT oT oT oT oT oT oT oT
3000 ms Exposure
Sa{)etydRafting 435 459 372 419 205 230 210 157
o e Qs 1 g

[0.26] [0.26] [0.18] [0.18] [0.17] [0.17] [0.20] [0.20]
Fi)éatgonCount 10.40 10.55 10.88 11.83 11.08 11.68 10.67 11.93
o Do e

[0.65] [0.65] [0.45] [0.45] [0.32] [0.32] [0.59] [0.59]
Fixation Duration 281.74 237.17 245.60 213.67 242.47 222.33 268.28 215.50
a*b**

[32.88] [32.88] [12.73] [12.73] [9.16] [9.16] [27.40] [27.40]
Se}]ccadeCOUm 9.60 9.48 10.08 10.93 10.20 10.93 9.83 11.23
P

[0.73] [0.73] [0.47] [0.47] [0.34] [0.34] [0.60] [0.60]
Sagcaqumplitude 740 823 768 817 752 758 714  7.50
S o

[0.73] [0.73] [0.55] [0.55] [0.62] [0.62] [0.55] [0.55]
&Main Effect ofExposure
®Main Effect oflmage Safety
¢ Main Effect ofImage Type
4 Interaction Group x Exposure

® Interaction Group

" Interaction Group x Image Safety x Image Type

x Image Safety

9InteractionExposurex Image Type
" Interaction Exposure x Image Safety x Image Type

*Significant at <.01

**Significant at <.05
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Table 72 Scene Perception Safety Ratings Per Image

150 ms Scene Perception Safety Ratirfgsoke Images

Group 1 2 3 4 5 6 7 8 9 10
ExpertMean 5.0 10 50 12 12 50 48 16 50 5.0
OT Mean 35 18 37 15 14 23 35 22 38 45
NonOT Mean 24 37 26 18 20 33 34 30 34 42
Expert Mode 5 1 5 1 1 5 5 1 5
OT Mode 2 4 1 2 4 2
NonOT Mode 4 2 5 2 1 2
150 ms Scene Perception Safety Ratintn Stroke Images

Group 1 2 3 4 5 6 7 8 9 10
ExpertMean 1.0 14 20 46 30 34 40 3.0 42 40
OT Mean 21 32 21 34 37 30 40 35 40 31
NonOT Mean 2.6 25 20 35 43 34 37 29 42 35
Expert Mode 3
OT Mode 2
NonOT Mode 2 2

1 000 msScene Perceptidistroke Images
Group 1 2= 3* 4 5 6 7* 8 9 10
ExpertMean 24 46 44 40 20 50 30 48 10 5.0
OT Mean 24 27 38 38 18 39 20 45 17 35
NonOT Mean 36 21 24 29 31 45 225 43 16 3
Expert Mode 2 5 4 2 5 4 5 1 5
OT Mode 2 4 2 5 1 4
NonOT Mode 4 1 1 3 4 1 4 1 4



1 000 ms Scene PerceptibMon Stroke Images

Group 1* 2 3 4 5 6 7 8 9 10
ExpertMean 3.2 46 18 50 16 48 18 50 36 44
OT Mean 32 38 30 49 26 45 20 45 25 34
NonOT Mean 34 44 39 46 28 46 28 48 32 36
Expert Mode 2 5 2
OT Mode 4 5 5
NonOT Mode 2 4
3 000 ms Scene Perceptib@troke Images

Group 1 2% 3 4 5 6 7 8 9 10*
ExpertMean 1.2 46 42 10 40 46 18 26 48 4.2
OT Mean 11 43 41 14 33 48 22 27 41 4.6
NonOT Mean 28 48 34 10 41 41 25 35 28 3.1
Expert Mode 1 5 4 1 4 5 2
OT Mode 1 5 4 1 4 5 1
NonOT Mode 2 5 4 1 5 4 2 4

3 000 ms Scene PerceptibNon Stroke Images
Group 1* 2* 3 4* 5* 6 7 8 9 10
ExpertMean 3.2 30 40 34 26 40 14 10 18 42
OT Mean 43 42 44 46 26 27 13 18 34 49
NonOT Mean 43 38 43 47 34 34 15 12 21 44
Expert Mode 4 4 4 4 2 4 1 1 5
OT Mode 5 5 4 5 2 2 1 1 4 5
NonOT Mode 5 5 5 5 4 4 1 1 5

*images removed prior toverallanalysis

*ROIl Image
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Table7.3 Region of Interesfixation count and dutaon mean values [standard error]

Fixation Count

Fixation Duration(ms)

NonOT oT NonOT oT
1000 ms Exposure
Safe Stroké 0 0 0 0
0 0 0 0
Unsafe NorStroke” 0.80 0.50 342.00 188.80
[0.13 [0.17] [89.97 [77.28
Unsafe Stroké 0 0 0 0
0 0 0 0
Unsafe Stroké 0.60 0.60 119.60 122.40
[0.22] [0.16] [44.95 [35.29
3000 ms Exposure
Stroke Safé 1.00 1.60 250.40 299.80
[0.30] [0.48] [96.3] [89.71]
Stroke Unsafé 1.00 1.20 236.80 234.80
[0.42] [0.44 [101.723 [85.6]
Stroke Unste® 0.80 1.20 158.40 139.60
[0.25] [0.58] [56.12] [51.2]
Stroke Unsafé 3.00 3.60 535.50 673.70
[0.62] [0.46] [100.27] [86.16]

2 All Agree Safe
® All Agree Unsafe

¢ OT and Expert Agree Unsafe

90T and NonOT agree Unsafe, Expert Safe
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CHAPTER 8 DISCUSSION

In this concluding chaptetheoriginal research questions and hypotheg#isbe

revisited within thecontext of the resultsom the three studies. Implications for the OT
profession resulting from this work will be highlighted, and the study liroitatvill be
reviewed and discussed. Finally, sopmtential avenues for future stuasll be

provided

Observation is used by many healthcare professionals in both standardized-and non
standardized assessments with clients-ptieke. In particular, asssments within
occupational therapy frequently are dominated by observhtiead information

gathering. While research continues to be generated around the psychometric properties
of validity and reliability for these occupation bassgessments (e.@rentnall &

Bundy, 20®), whathas not been probed is the actual eye movement behaviour

underlying the observation abilities of the observer. Studies investigating psychometric
properties have acknowledged that the observer presents a limiting fat®r to
assessment (e.g., Merritt, 20211), but furt
behaviour while gathering information has not been previously reported. The studies
presented in this thesis serve as the foundation for a new area of researdaitivgsti
observational behaviour of occupational therapists in particular, but the methodology
could be adapted for general use with other healthcare professionals.

Thepurpose of this work was to begin building a theoretical account of skilled

obsenation in occupational therapy, with a longerm goal of informing our educational

and practice frameworks. In order to dissect the puzzle of how observation contributes to
decisionmaking, the first step chosen was to design a series of experimerttEimtiae

eye movements of occupational therapists andheafthcare matched subjects were

tracked under varying viewing conditions. The differences in viewing conditions and
instructions allowed for the exploration to detect if there were indeed difkEsen eye
movements betwedhese twayroups, and furthermore if differences were related to

domainspecific knowledge. The intuitiveypothesis for developing these studies was
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that clear differences of eye movement would be found between the occapation
therapists and the matched participants with regard to despatrific images or

information. The careful matching process allowed for distinct differences between
groups for: knowledge about body structure and function, knowledge about occupational
therapy theory and practice, experiences with observing for assessment, and interest for
contributing to practice related research. Given the purposeful difference in delineating
the experimental groups in terms of domspecific knowledge and experiendeyas
anticipated that the OT group would demonstrate differences in eye measures while
viewing stroke images when compared to the NonOT group. However, there was no
expectation that the groups would differ in eye measures during naturalistic or everyday

activity participation with nosstroke image content.

Each study was designed to probe potential differences of eye movements under different
experimental conditions in order to build an understanding of the observation behaviour
of OT while observing oagational performance. Manipulation of task instructions to
evoke topdown influences on eye movement and decisiaking was also part of the
experimental design.

The hypotheses included {séated here from Chapter 1):

1. Differences would be foundih eye movement patterns betwdba OTand
NonOT observersvhile viewing satic images portraying a simulated client post
stroke (domairspecific content)while differences would not be found for
domainrneutralcontent(Study 1: Chapters 2 and 3; StudyChapter 6 and 7)

2. Differences would be founih eye movement patterns betwdba OTand
NonOT observersvhile viewing dynamiégmages(videos)portraying a simulated

client poststroke (domairspecific contentfStudy 2: Chapters 4 and 5).

3. Differences would be found between the OT and NonOT with respect to
decisionmaking about safety subsequent to viewing static imagsisnoflated

client poststroke (domairspecific content)while differences would not be found
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for domainneutralcontent Differences would also be found for varying duration
exposures (including short 150 ms O0gi st
3,000 ms duration) (Study 3: Chapters 6 and 7).

These broad hypothesegre based upon the intuitive assumptions (and oneshwatnay

be common amongst practitioners and educators) that eye movement to features within an
image represented what the observer found interestingi¢ap influence), or which
features were visually salient to all observers (bottgninfluence). It wa also assumed
that the groups would have different knowledge for the images portraying simulated
clients poststroke and that this teggown knowledge would influence eye movements. It
was therefore reasonable to predict that there would be differerneesshecye
movements for the OT and NonOT observers for the despeueific content. It was also
assumed that tegown knowledge and experience for the OT group would influence
their decisioamaking process as measured by the image safety ratings irettee sc
perception study. However, our results indicate tinatintuitiveassumptioronly really
scratclesthe surface of aery complex interaction within the observer

The results from the static image studies (free viewing Chapter 3 and scene @ercepti
Chapter 7) and the dynamic image study (Chapter 5) did not consistently support the first
and second broad hypotheses anticipating that differences would be found in eye
movement patterns between the OT and NonOT while viedangainspecificstimuli
(smulated client posstroke). Additionally, it was anticipated that no differences would
befoundbetween groups for thrdomainneutralimages (free viewing and scene

perception studies)Specifically, the free viewing studies found the OTs were
significantly different than NonOTs for both domapecific as well as domain neutral
images for fixation count, fixation duration and saccade count. In the other static image
study, scene perception, the only significant difference occurred for saccade amplitud
within an interaction with Group, Image Type (stroke or-stioke) and Image Safety

(safe or not safe). Finally, in the dynamic image study, there was only one video (toilet
transfer) which evoked differences of eye movement between groups. Whileall t

videos contained a simulated client pssbke, two of the three videos contained
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activities that would be commonplace for observers of all backgrounds and experiences
(e.g., working in the kitchen, mowing the grass) whereas only the video ofl#te toi
transfer likely drew upon specific knowledge and experiences of the OT group as such,
this may be the reason that group differences were only found for the toilet transfer video
and not the othersgObserving clients completing routine toilet transinsl hygiene is

within the scope ofoutineoccupational therapy practice, whereas social convention

would suggest that NonOTs would not have this repertoire of observation experiences
and may have found the toilet video awkward to view.

Given the carefl matching process of occupational therapists (with at least five years of
neurological practice experience) with Alo@althcare participants in terms of age,

gender, educational level and naturally occurring observation experience, it can be argued
thatany measured differences bet-dvewemd gr oups
influencing factors (i.e., domain specific training, knowledge, and/or experience). While
the use of different image sets between studies may have introduced some systemic
variability in the use of toglown influences, it is not suspected to make the results

unreliable due to the careful manipulation of task instructions associated with each study
and the associated image contents. Therefore, even if differences of eye movement were
not found consistently across all images or videos, it remains reasonable to consider that
eye behaviour in each study was-downf | uenced
knowledgeor experiences. For example, it is plausible that thed€@BEponse tthe
condition of image expl orati onfirsistaticfeat i ci pa
viewing study(Chapter 3)nay have evoked learned visual scanning pattern associated

with information gathering and reporting that is common in their peacthereasthe
staticscene perception stud@€hapter 7yequired participants to provide an overall safety
rating of e a owthvarying e @posures.nTtheechange in task

instructions and varying exposure times to explore the imagegyéetmovement may

have driven participants to udéferent viewing patterns, perhaps employouyert

attention Attention is not only overt (fixating on a feature), but can be deployed covertly
(no eye movement)The absence of consistahfferencesin eye movementsetween

groupsacrossall taskssuggests thatudying eye meements alone is insufficient to
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captureobservation behaviw anddecisionmaking Careful attention must be directed

toward how the observer is gathering information (i.e.rtced covert attention) as well

as the impact ahstructionsfor engaging togown influences and interpretations for
decisionmaking. The one factor that differed between studies was the task instruction,

so this may have elicited different observadibstrategies. Perhaps it was actually the

importance of task instructions for the comparison group (Non OT) that was more

important. In the first study there were no instructions given, yet there were significant

group differences perhaps the OTswetei nvent i ngdé their own tas|
motivate them whereas nonOT were happy to
study caused the NonOTs to now start being more systematic because of the instructions,

so they were brought up to the levelloé 1OTs.

The thirdbroadhypothesistated aboventicipating that dferences would be found

between the OT and NonOT with respect to decisiaking about safefyvas supported

byt he t hi restlts dntdeedltlye®F group mad®re pronounced sdfe

decisions than their untrained counterpéstdshe domairspecific images of clients pest
stroke. These more pronounced ratings may be linked to their domain specificity of
content knowledge for person based factors (e.g., physical limitations destechat the
image), perhaps anticipating what may happen based upon knowledge or experience with
individuals poststroke and/or familiarity with the use of a rating scale for documentation
of assessment findingsHowever, these safety decisions weoeassociated with any
significantdifferencebetween the grouger most of the eyenovement measuresThe

fact that there were group differences in safety rating in the absence of obvious evidence
of eye movement differences leam®eto believe that:X) top-down factors influencing
decisionmaking may be more influential thapecific information gained through
observationor, (2) overt eye movements do not provide a complete assessment of how
information is obtained during observatiohhesefindings provide reason to suspect that

it might be necessary to measuowert attentiorluring decisioamaking tasks Studies

on expert decisiomakinghave found experts make better decisions because of effective
attention allocation strategiéSchriver Morrow, Wickens, & Talleur, 2008)Decision

making is an interactive process which requires sensory information (e.g. visual input) to
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beperceived n t he context of the observerds know

long-term memory) prior to responding/{ckens & McCarley, 2008).

The human visual system integrates many sources of information to guide eye
movements when exploring scenes (Malcolm & Henderson, 2010). While tracking eye
movement provides some insight into what the observer found interéstiart

attention), or how the observer directed the eyes ter@skant stimuli in the

environment (Duchowski, 2007; Castelhano, Mack, Henderson, 2009), it is not effective

in capturing other cognitive processitgitmay be occurring via covert attea. Eye

tracking is still a useful technique to study observation skill via overt attention
methodology, but future studies should be designed more precisely to tease out the role or
influence of overt and covert attention on gathering visual inform#timtinteracts with

knowledge and experience of the observer during the degisadimg process.

Overall, theresults of these studies lead to continued questions with respect to how an
observer filters visual information within the context of theirwtealge and experience.
The inconsistency of locations of fixated by the OT group compared to the region
indicated by the expert for domaspecific content, even when in agreement for safety
rating, is problematic for assessment training and consistai®se differencelead to
guestiomng the methodology underlying the current educational strategies (e.g., expert
points out what you should attend to on pictures and videos) as observation based
assessment instrumentBhe interaction of toglown influences with thenstrumentask
instruction can lead to a shift in observation behaviour and/or affect how information is
processed. Ultimately the decistoraking process leads to recommendations and
intervention plans, so it is critical that thereismarear eness o fvisuelhe obs et
attentioncapacity. The work presented points to the need for more sophistication in
addressing observer limitations, and how they may potentially introduce bias to the

information gathering process during observatiased assessments.

8.1 | MPLICATIONS FOR  PRACTICE
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This is the first work to probe potential differences of eye movements under different
experimental conditions in order to build an understanding of the behaviour of OT while
observing occupational perform@n As such, it introduces new information regarding

how observersod6 eye mov apmmmdhtopsowranfleencesf f ect ed
Many assessments completed by healthcare professionals in general, and specifically
occupational therapy, are based upbservation of clients. Within occupational

therapy, the theoretical development and emphasis on studying and measuring
6occupationd has shifted the observeroés | e
body structures and functions to activity graiticipation (e.g., Coster, 2008). Practice

has become more inclusive of the client and assessments have been challenged to become
more ecologically valid and focused on act
an example, determining if dient is safe to make a meal using a stove cannot be

determined from a papgencil task, but observing the client in a kitchen environment

provides the client with task context congruency allowing an opportunity for more

relevant assessment data for tlialeation of performance. However, the question

remains as to what data are we attending? If we only attend to the completion of the task

or occupation, our attention may be drawn to the environment, or to whether the task was
done ornot, attheexpenrsd noting ot her i mportant featu
The observer may not attend to key limiting factors, or to how the factors are combining

(e.g., limitations in more than one systémnotor, cognitive, perceptual, visual) to

prevent a clienfrom performance completion. While the assessment lens being focused

on occupation is central to occupation based practice, only focusing on the outcome may
limttheobserver 6s ability to notice the proces
components Likewise, only focusing on the process or component parts may also limit

the observerds ability to perceive the mor
in the desired occupations. The message for the observer is that observatiori@g,comp
whether it is observing people or environments, and we simply need to understand it

better because some fairly obvious, intuitive predictions turned out not to be correct.

The ability of the observer to attend to the many interacting factors oétker

occupation and environment is most likely affected by the visual stimuli in combination
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with the observerds knowl edgeadhocexpertni ng an
panel to identify key safety locations, and the resultant findings relatbd ROI they

identified (i.e., no differences between OT and NonOT with respect to eye measures

within these ROI, and the fact that there were ROIs which were not fixated by the OTs),
challenges some very straightforward assumptions. Specificallsegbks challenge the

assumptions that: 1) expekisowwhat should be looked at; (2) experts actually look at

the features thethinkt hey |1 ook at; (3) our understandi
somet hingd might not be d®obxatsyoungyéseonféamreg. , Yy
to pay attention to it); and, (4) the conn

i mportantd and reaching a correct decision
commonpl ace assumptiedn ambmduwhahowhteol obm&kei
observing and assessing, needs to be studied and validated before continuing our

observation practicess usual

The potential for discord between what is thought to be looked at, and what is actually
looked at raises coren for our current education methodology involving observation

skill development. Even if the observation skill is taught within the structure of a specific
assessment, the instructor can still introduce bias or suggest incorrect targets for
observation.Additionally, given the differences between eye movement behaviours of
OT and NonOT between static and dynamic images, it is not clear that targeted features
for static images (e.qg., textbook images) transfer directly to features that should be
attendedduring dynamic observation (e.g., in practice). Further, the observers in
training may be influenced by botteap features given they do not yet have the top

down knowledge to override the salient features. Given the results of this study,
guestions ohow learners are gathering their knowledge and experience regarding the
oOwhere and when to | ookdé and 6how to make

reviewed. Observers should also be made aware of the fallibility of the visual system.

Increasing tk awareness of the observers to potential influences on their observation
capacity should be explored (i.e., bottoqm features, joint attention or tamwn

knowledge bias). The results of the work presented here points to the need for advanced
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study to firther our understanding of the influences on the observer and the effect upon
their decisioamaking ability. While specific recommendations or approaches to training
observation skills cannot be provided when it is not clear exactly how observatian taki
place, these results challenge commonplace assumptions and beliefs that may be held as
obviousand not worthy of study by educators, practitioners and experts. Futuréswork
warranted, with the lens of looking at how overt and covert attention icuggcision

making for assessments. This work on its own only serves to increase awareness of
observer fallibility to the field, and highlights the need for further investigation with the

eventual goal to improve practice.

8.2 LIMITATIONS

There are severimitations listed below, as will exist with any studyut none of the
limitations identified are fatal to the validity of the work, or the ability to transfer the
concepts implied by the results (e.g., influence ofdown knowledge) to other areafs o

occupational therapy or healthcare practice.

The overall findings of these studiesy not be representative of the larger population

due to small sample sizeddditionally, the domairspecific visual stimuli may not have
expressed all the potenti&iations of a client postiroke, but the key observable
features were representddh er e may al so be i nherent diff e
ability, acquired knowledge or experience and practice which were not capturagd with

the matching procesand which mighthave contributed to their respective study

performances. However, given the careful matching of personal attributes (e.g., age,

gender, education) together with the naturally occurring observation experiences, the

impact of personal differees is likely to be minimal or perhaps a source of error for

statistical power While aculomotor control is under reflexive control and might

therefore be the least amenable part of the system to expert level changes, it is known that
eye movements carelthanged by tedown instructions (e.g., Yarbus, 1967Mhe use,

or lack, of task demands was purposeful in each study to elieitdep influences on
participantsoé eye +makingskiksnHoweverthe ihstructiodse ci si o

may not have beespecific enough to the occupational therapy domain of practice and as
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a result may have affected how the study commands triggered the useloiviop
knowledge and experiencét also is important to recognize that eye tracking
methodology can determineghat a person is looking at but not necessarily to what they
are paying attention (Duchowski, 2007).is recognized that attention is not only overt
(fixating on a feature), but can be deployed covertly (no eye movement). These studies
did not have masures in place to track or evaluate the influence of covert attention

within each studyds methodol ogy.

The purpose of the three studies was to gather a baseline of observation behaviour and
investigate whether occupational therapists were differentahmatched group of
individuals. The overall interest was in global eye measurement and not in specific
location analysis. As a result, there werearmiori specific locations identified, and so
there were no pogtoc analyses carried out on compamnsd they were not significant.

The same individuals participated in all three studies. This presents both a strength and
limitation to the experimental design. The strength of using the same participants for all
three studies allowed for familiarity wearing the eye tracking equipment, yet no

concern regarding a learning effect was present due fadtibat all three experiments
were distinct tasks. The groups were purposefully matched, so there was already bias
introduced to purposefully makeetlgroups distinct by their level of occupational therapy
(or healthcare) education. The limitation is that there may have been participant fatigue
over the three studies as well influencedegisionmaking based upon the viewing

experience or the taskstiuctions

Finally, the visual stimuli themselves, whether static or dynamic, may have

unintentionally affected the participagtsye movements. The images were selected to
represent the viewing angle afforded within a practice setting or withincalyp

occurring natural setting. However, inherent to providing this vantage point is the
introduction of a photographerods centr al b
20009) . This bias may unwittingéargasthahve dir
the photographer found interesting, instead of exploring other areas of interest. In the last

study, he sudden onset and offset of images alaghave influenced typical eye
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movement behaviour by the element of surpfied knowing how longhe participants
would have to inspect the image) (Tatler, Hayhoe, Land & Ballard, 201ige $atic
image studies do not contain depth or motions cues (Tatler, 2005) cautionshogied
when generalizing theesultsfrom the free viewing and scenerpeption studie® the

observation of dynamic stimuli.

8.3 FUTURE WORK

There arenany potentiafollow-up studies which could extend the initial work
documented in thithesis. However, the results from thesg&al results ddead to more
specific qustions angossiblemethods to seek further understanding of how overt and
covert attention influences dynamic observation for interaction aiteployment qf
top-down knowledge during observatiand decisiormaking.

8.3.1 Do you look where you say yo u look?
Expert regions of interest were gathered from traldud techniques in the absence of

collecting their eyenovemendata. What the panel described as important areas to
fixate may not actually be what they would have looked at to gatheotheir
information. The lack of diérence between the OT and NonOT fixations withim
panel 6s ROIlI, and the fact that many of
even fixated within by the OTspggests that there may be an awareness disconnect
between what a persda.g., the expert panedays they look at (or should look at) and
what they actually might look at (covert attentioRurther investigation into the
awareness component of the observer is warrad@lbtk-aloudtechnigues have bee
used to explore howighly experienced cliniciangasorto plan and make decisions
(Fossum, et al., 2011 tilizing this technique in combination with eye tracking
methodology (with the already developed stimuli set) would serve to look for siredariti
between thought and eye movement (overt attention), or differences suggesting more

influence from the covert attention system.

8.3.2 Close enough for gist?
Emerging fronthe scene perception stydg well as tis statedack of fixations within

the legions of interest for images with safety ratings all in agreement, is the idea that

t

he
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perhaponedoesnot need to fixate directly aanobject to glean the information

required for a decision. How close Bmobject or area of interestioes one need to
fixateinordet o get enough &gi snakinggrocess?mMéanr m t he d
example(giving a specific reference for what was mentioned abovene of the

images where the OT and expert OT were in agreement withstfelr score, the OT

group dd not fixate in the two regions of interest identified to be necessary to determine
the safety level.This leads to the questioDo specific itemsieed to be fixated directly

or canthe fixations jusbe close enough to get the gistask commandshaild be
manipulated for a study of this type to gain a sense if eye behaviour is different for a
global assessment (e.g., is the person safe making a meal) versus gaining specific
knowledge from the same observation (e.g., can they also identify issudsevitiotor

control).

8.3.3 Joint attention or anticipation?
The video viewing study with many fixations on the environment suggests that the

observer may be drawn to | ocations by the
perhaps the observer is @ifpating movement or interaction with the environment. It

could be speculated that perhaps it is important to gain information on what the client is
attending to, yet perhaps the trained obse
attended iterest while attendingimultaneously o t he cl i ent 6s abil ity
this is actually what occurs in practice, and, if it changes over time from novice to expert
practitioners. A video study cowmaehtsbe cr e
to targets of joint attentigras well as targets of areas where information would be

important to note for decisiemaking.

8.3.4 Do eye movements and/or interpretation change after formal
standardized assessment training?

There are several perinance based assessmautsently used in practice. The training
methodology involves the use of video tapes for training participants about the
assessment and respective rating sdaleinterestis whethetthere is a difference ian

0 b s e reyeeovénsent behavioysre- to posttraining, or if the eye movement stays

thesamand it I s the interpretation of what i
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the same material. What can potentially be looked at by an observer, and what is actually
pereived and seen by the observer presents opportunity for measurement error in both

practice and research.

All of the abovepotential options fofuture directions of study could be pursued on a

novice to expert population. The continuum for defining newicexpert is quite broad.

Novice ould be definedas anincoming entryto-pr act i ce master 06s st ud:
experienced practitioner learning a new assessment. There araveangso pursue

with such observation studies. Given the importaiccupational performance

evaluations for determining intervention and level of care recommendatieabne of

research inquiry should be pursued from the perspective of the practice and educational

applications informing decisiemaking.

8.4 FINAL T HOUGHTS

At the core of occupational therapy practice is the use of occugzsrd assessments.
These ecologically valid assessments requi
outcome, but to take note of process for how the outcome was eadhi€he gap in

current practice and research is the investigation of the observer and how to improve
observatiorpractice; commonplacessumptions about observation and the connection to
decisionmaking need to be challengdthe takehome messages for

observers/practitioners, educators, and researchers are (1) skill development and

education need to move beyond current assumptions about observatiating

practice;and (2) further work needs to be done to develop evideicened

observation educatmand practice guidelines.
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1. Gender
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APPENDIX A Participant ~ Survey Questions

Male

Female

Other

2. Which of the éllowing best describes your age?

251
3017
3571
407
457
50171
5571
6017
65 or older

29
34
39
44
49
54
59
64

3. Which of the following best describes the highest level of education you have completed?

BA

BSc
MA

MSc
PhD

The following questions are toagher a profile of your observation experience with the

naturally occurring events in your life.

4. Have you ever been actively involved with parenting a child?

No

Yes

5. On average, how often are you the driver of a motor vehicle?
Never, | walk or takehe bus
Less than 4 hours per week
471 8 hours per week
More than 8 hours per week

6. On average, how many hours of television or movies do you watch per week?
None
Less than 2 hours per week
27 5 hours per week
More than 5 hours per week
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7. Have yolwever been a participant in an organized competitive sport?
No
Yes

8. On average, how often do you do participate in a sporting or fitness event?
None
Less than 2 hours per week
27 5 hours per week
More than 5 hours per week

9. On average, how oftembe you coached a sporting team or event?
Never
Less than 2 hours per week
27 5 hours per week
More than 5 hours per week

10. On average, how often do you watch a sporting event?
Never
Less than 2 hours per week
271 5 hours per week
More than 5 hoursgr week

11. On average, how often do you spend watching friends or family members in a sporting event?
Never
Less than 2 hours per week
271 5 hours per week
More than 5 hours per week

12. Have you ever been a performing visual artist (e.g. danceagthad}?
No
Yes

13. On average, how often do you perform in an artistic dance or visual display event?
Never
Less than 2 hours per week
271 5 hours per week
More than 5 hours per week

14. On average, how often have you directed an artistic perforroasgent?
Never
Less than 2 hours per week
271 5 hours per week
More than 5 hours per week

15. On average, how often do you observe an artistic dance or visual display event?
Never
Less than 2 hours per week
27 5 hours per week
More than 5 hours per wee



16.

17.

18.

19.

20.

21.
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On average, how often do you spend watching friends or family members in an artistic event?
Never
Less than 2 hours per week
27 5 hours per week
More than 5 hours per week

Do you have any video gaming experience?
No
Yes

Have you ever tht someone how to play a video game?
No
Yes

On average, how often do you participate in playing video based games?
Never
Less than 2 hours per week
271 5 hours per week
More than 5 hours per week

On average, how often do you observe yourdser family playing video based games?
Never
Less than 2 hours per week
271 5 hours per week
More than 5 hours per week

Are you a practicing and licensed occupational therapist?
No Thank you for completing this survey
Yes Please continue with quésts 22 through 26

22.

23.

How many years have you been a practicing therapist since graduation?
07 5years
67 10 years
117 15 years
greater thanl5 years

Which best describes your current practice setting?
Acute Care
Rehabilitation
Home Cae
Long-Term Care
Private Practice
Combination of practice settings listed above
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24. What age group best reflects your current client caseload?
Infancy- Childhood
Adolescent$ Young Adults
Middle i Older Adulthood
Combination of caseload desciipts listed above

25. Do you record and review cliecwnsented video tapes as part of your regular practice?
No
Yes

26. Have you ever attended any post professional education events which incorporated
observational training through video case or livendestrations?

No

Yes

D

If yes,which of the following post professional education opportunities have you
attende@

ADL Profile

Assessment of Motor and Process Skills

Neurodevelopmental Treatment Certification

Sensory Integration Certification

Other
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Video Viewing Detailed Feature Coding

Toilet Video Detailed Feature Coding*

1. Head/Hair/[Face 1 Head/hair 1.5 Front edge haiface
2 Face
2. Necké& Body 3 neck/edge of top 3.1 Back mid scapla
4 mid chest center 4.2 L of midchest
4.3 front mid chest to legs 4.4 R lateral mid chest
4.1 R of mid chest 5 waist
5.1 R lower shirt 5.2 L lower shirt
11.1 R Pelvic brim 11.2 Sacrum area
11.3 lumbar sme area 11.4 Center back area
3. RUE and LE 6 R shoulder 6.1 R axillar area
6.2 R mid humerus 6.4 R scapula
6.3 R Edge of shirt above elbor 8 R elbow
8.1 R mid forearm 9 R wrist
9.1 R hand 11 Rhip
13 R thigh- skin 13.2 R thigh pants
13.3 Cener of thighs 15 R knee
15.1 R mid shin level
4. LUE and LE 7 L Shoulder 7.1 L mid humerus
10 L Hand 16 L knee
16.1 L shin 16.2 L edge of pants
5. Feet 17 R foot/castor 18 L foot
23 R wc castor 34 Floor by castor
35 Floor by feet 24.1 R wc legrestigging
6. R side WC 21 R wc armrest 21.1 R wc armrest stickers
21.2 R mid armrest HAND 21.3 R mid arm rest/R HIP
21.4 R wc armrest front bar 22 R wc wheel
23.1 R front edge seat 24 R wc brake
23.3 R back of wc/cane
7. L side of WC 20 L wc armrest pad 20.1 L wc armrest front rig
20.2 L wc armrest bar 20.3 L wc armrest cloth g
22.1 L wc wheel 23.2 L front edge of seat
23.4 L wc/cane handle
8. Environment 25 wall bar 25.1 Mid bart toilet holder
25.2 Far ban toilet holder 27 Rtoilet roll
28 L toilet roll 28.1 Center toilet paper roll:
29 inner/toilet seat 29.1 toilet tank
29.2 front toilet seat 29.3 Back of toilet seat
30 wall in front of wc 30.1 Wall b/t toilet & paper
30.2 Wall above grab bar 30.3 Wall below toild rolls
32 Wall sanitary bin
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*NOTE: R and L on the mower and grass is its actual L and R (INVERTED from the
viewing position of the video)

Kitchen Video Detailed Feature Coding**

1. Head/Hair/Face 1 Head/hair 1.5 Front edge haiface
2 face

2. Neck& Body 3.1 Upper trunk/neck 3.2 Raxilla
4 Lower trunk

3. RUEandLE 5 R shoulder 5.1 R humerus
5.2 R humerus/FACE 7 R elbow
7.1 R forearm 7.2 R forearm/L Counter
8 R wrist 8.1 Rhand
8.2 R Hand/ CUP shelf 8.3 R Hand/ Counter
10 R hip 12  Rthigh
14 R knee 14.1 R mid shin level

4. LUEandLE 6 L Shoulder 9 L Hand/wrist
9.1 L forearm/body edge 9.2 L hand/counter edge
11 L hip 13 L thigh
13.1 L thigh/EDGE of chair 13.2 Edge of thigh/hand

5. Feet 15 R foot/heel 15.1 R foot /Step
16 L foot 16.1 Left foot/Step
18.7 R front leg of chair 18.8 L front Leg of chair
19.1 Floor under near step

6. Environment 17 Tea towel on counter 17.1 dish rack
17.2 Counter edge in front of sin 18.1 L bar Back of chair
18.2 R bar Back of Chair 18.3 Chair Back Center
18.4 Chair back Edge/Seat 18.5 R back Leg of chair
18.6 L back Leg of chair 19 Cupboard b/t chair leg
20.1 Open f'shelf/cup 20.2 Open 2nd shelf/cup
20.3 Cabinet door L of cups 21.1 Sink/ edge of sink
21.2 Backsplash 21.3 Bouncing cup
21.4 Counter left of sink 21.5 Counter R of sink
22.1 Tea kettle /L stuff 22.2 Walker
22.3 Stove 22.4 Poster
23  Window

* NOTE: R and L on the chair is its actual L and R (as seen from the camera position)



Grass Video Detailed Feae Coding***

124

1. Head/Hair/Face 1 Head/hair 2 Face

2. Neck & Body 3.1 Upper trunk/neck 3.2 Upper trunk/strag
4 Lower trunk
4.1 Center crotch

3. RUE and LE 5 R shoulder 5.1 R humerus
7 R elbow cuff 7.1 R forearm
8 R wrist cuff 8.1 R hand
10 R hip 10.1 R thigh
12 R knee 12.1 R mid shin level

4. L UE and LE 6 L Shoulder 6.1 L humerus
9 L Hand/wrist 9.1 L forearm
9.2 L elbow 11 L hip
111 L thigh 13 L knee
13.1 L mid shin level

5. Feet 15 R foot/ankle 16 L foot/ankle

6. Environment 17 Top horz mower bal 17.1 Mid horz mower bar
17.2 L upright mower bar 17.3 R upright mower ba
17.4 L mower wheel 17.5 R mower wheel
17.6 Mower blades 17.7 L lower bar
17.8 R lower bar 18.1 Sidewalk L
18.2 Sidewalk R 18.3 Sidewalk centel
19.1 R Lawn Grass 19.2 L Lawn Grass
19.3 Center Lawn Gras 20.1 R Sidewalk Gras:
20.2 L Sidewalk Grass 20.3 Center Sidewalk Gras
21.1 R Sidewalk 21.2 L Sidewalk
21.3 Center Sidewalk 22.1 R Road
22.2 L Road 23.1 R Neighbor Gras:
23.2 L Neighbor Gass 23.3 Center Neighbor Gras
24 Garbage bag

NOTE: R and L on the mower and grass is its actual L and R (INVERTED from the

viewing position of the video)



