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Evidence for Practice: Research
in Occupation, Health & Well-being

Keynote presentation at the TOTA Occupational $e&ymposium lll, 27
November 2010, Taipei, Taiwan

Ruth Zemke

Abstract

Since the beginning of the development of occupa#b science,
occupational therapists have asked questions abaist relationship with,
contributions to, and research evidence produceefu to occupational therapy.
To answer these questions with past and currentegash, | begin by reviewing
basic scientific definitions, terminology, and coeptual models of health and
occupation, and the early development of occupatibscience. Research on the
essential elements of occupation is reviewed as cantlation for later
translational research efforts. Finally, example$ occupation focused research
evidence for occupational therapy practice is deked. The need to understand
the value of high quality non-traditional researckvidence for optimal use in
clinical reasoning is emphasized for future strefgof the field of occupational
therapy.
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Occupational science

In the years that | and others have worked to @gvetcupational science,
therapists have asked me many questions such se Wiat is the relationship
between occupational science and occupational ghger&vhat has occupational
science contributed to occupational therapy? Wlestearch evidence about
occupation is there, that occupational therapistsilsl know about?

To try to offer my response to these questions,néad to start by reviewing

some basic concepts.

1. What is Science?

As | see it, science is a form of knowledge basedh®ory and varying
amounts of empirical data. In “doing science”, daither experienced or observed)
is collected and analyzed in a systematic & digogal way. There are many
approaches to and methods of data collection ardyss. In short, science
includes theory and research in a process of Igokinanswers to questions in an
organized way. The theory and knowledge of a seilenast be open to public
review and discussion. That is, it gets dissemthapgesented in appropriate

forums, published, evaluated and criticized.

2. What is Theory?

According to Reed (1984), a theory is a set ofrretated assumptions,
concepts, and definitions. A theory presents a vwéwhenomena describing the
relationships between concepts. The purpose ofritieg is to describe,

understand, explaining and predict the phenomena.

3. What are Models?

In developing theories we frequently use Modelbétp disseminate or teach
our ideas. Models may be pictures (boxes, flow tsharrows, etc.) or they may
be presented in words that tell a story, or evemumbers (like algorithms or

equations).

Conceptual models of occupation

The term occupation addresses what anthropologiats the activity
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R. Zemke

spectrum or stream, that is, the range of actwitteat fill the day for a given

species (Moore, 1996, p.6). Occupational thera@st$s occupational scientists
have described occupation as “the ordinary and li@mthings that people do

every day” (AOTA, 1995, p. 1015), “chunks of dadgtivity that can be named in
the...culture” (Zemke & Clark, 1996, p.vii) and Ithat people need, want, or are
obliged to do” (Wilcock, 2006, p. 9).

Humans organize our actions in time and spacetaictiag with time and
space through our daily activities, through our upations. We can study
occupation from both external and internal views.external view of occupation
looks at it from the outside, as an activity orcacupational form. In contrast, an
internal view of occupation looks at the individeaéxperience of engagement in
an activity (Pierce, 2001).

These varied definitions tell us that occupationviswed from many
different perspectives. Examples of these perspgestiinclude theories,
conceptual models, and frameworks for practiceh ediavhich provides a way of
studying and researching occupation which has heseful to occupational
therapists.

Gary Kielhofner, his students and colleagues hawdyred and outstanding
body of theory and research based on the Model omah Occupation
(Kielhofner & Burke, 1985; Kielhofner, 1995) devplng a framework for

practice which is used internationally.

Theorizing regarding Occupational Adaptation (Sclek& Schultz, 1992;
Schultz & Schkade, 1992; Schkade & Schultz, 20@8méd the basis for a
research program for faculty and students of JeaSathkade and Sally Schultz,

as well as a tool for improving clinical practidehe link between theory, models,
research and practice is evident in their guiderétice (1992).
David Nelson’s development of the Conceptual Fraorgvior Therapeutic

Occupation (Nelson, 1988; Nelson & Jepson-Thom&§3P progressed from
definition of concepts (concept isolating level thfeory), to relating those
concepts to each other (concept relating leveldfing them to situations such as
development, disease and disability (situation tirgda theory) and, finally,

producing prescriptions for therapeutic action ¢pice theory) (Dickoff, James,
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& Wiedenbach, 1968). His research and that of stisdend colleagues tested and
further supported and shaped the model and cleaplylied it to practice
situations.

More recently, Michael lwama presented the Kawa#RiModel (lwama,

2006) a model which developed from the work of augr of Japanese
occupational therapy practitioners and which heielges provides a more
culturally relevant model that better fits the dayday realities of their clients’
lives. While grounded thoroughly in the life of tHevelopers, it is just beginning
to produce research data supporting the relatipasbi the concepts proposed.
And that is another step in science. Theorizing r@seéarch are intertwined in the
development of scientific knowledge.

The Canadian Model of Occupational Performance (CAD97) describes

the dynamic relationship between people, envirorimamd occupation. The
environment is made up of physical, institutiorailtural and social elements, for
example. Occupations are grouped as self-care,uptiody, and leisure. The
components of the person include affective, sg@itjtaognitive and physical. The
Canadian Occupational Performance Measure (COPMyv (&t al., 1991) has
become a widely used clinical tool to begin thetdige planning and study

occupational outcomes of therapy.

Conceptual models of health

Just as theories, models and frameworks providéaises for the scientific
study of occupation, conceptual models of healtbvide a framework for
selecting outcome measures when studying the pheamam of health.
Contemporary health models are moving away fromianédical view to
acknowledge the contribution of physical, sociald gsychological well-being
and emphasizing the importance of the interactietaveen the individual and the
environment. These moves bring them much closeouo understanding of
human occupation, as can be seen from the folloexagnples.

The World Health Organization (WHO) has provided iaternationally
recognized definition since 1948: Health is a stdteomplete physical, mental

and social well-being and not merely the absencdisgase or infirmity. This
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definition provided the background for developmehtthe WHO International
Classification of Functioning (ICF) Model (2001)which emphasis is placed on
the influence of not only personal and but alsoiremmental factors on three
dimensions: body functions and structures, ac#isjti and participation.
Occupational therapists and scientists have fobadlimensions of activities and
participation to be closely related to our focusameupation, and have tried to
adapt the terminology for our own research purpaddesaimingsson and Jonsson
(2005) note these efforts, but comment on the 1&é&k lof inclusion of the
subjective experience of meaning and autonomy.

And what is health to an occupational scientist®dfaccept the premise that
humans have an occupational nature important tgbysical, mental and social
well-being, then occupation is key to health. Wan d& healthy when our
resources enable us to achieve our valued goalsghroccupational patterns of
participation in our communities.

Following these definitions, then, our field’s cawtion to health should be
“therapeutic intervention that promotes health blgancing the individual’s skills,
competence, and satisfaction in daily occupatigivstxa et al., 1990, p. 6). It is
the application of an occupational focus rathenthamedical focus to assist the
people with whom we work to better meet their oatignal needs.

Building a science

At the beginning of our field, the National Socidtyr the Promotion of
Occupational Therapy (1917) called for a scienceoofupation to advance
“occupation as a therapeutic measure,” to “studythe. effects of occupation
upon the human being,” and to disseminate “scierkiiowledge of this subject”
(Article 1, Section 3). Those who established thefgssion of occupational
therapy recognized that, not only practicing octigpal therapy, but doing
research and disseminating it, was essential tdekelopment of the field. While
occupational therapy education moved ahead oves, timproving occupational
therapy practice, the field didn’t make much pregrén studying occupation or
developing a science to disseminate knowledge alxmutpation.

The development of a science required that, inteadio theorizing and

10
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model building, therapists gain the skills neededdrry out research focused on
occupation. Research is the scientific study ofaddhat is, data collected,
analyzed and shared according to rules in a sysignrggorous, open way.
Sciences are made up of varying amounts of absaradtgrounded theory and
models, with varying amounts of research suppodid behind the knowledge
that makes up the science.

The purposes of research are related to theorywm ldasic ways: One
purpose (reflected in qualitative approaches tears) is to find data from which
to build well grounded theory or models. Anotherrgmse of research (in
traditional quantitative experimental researchjoigest relationships proposed in
abstract theory or models.

Traditionally, research has been divided into twdloee types, depending
on the intention of the researcher (Gutman, 2083sic research is done to
understand something, to develop new knowledgaisitally describes some
aspect of a phenomenon and does not necessar#yimavediate application. For
example, one might describe an occupation and \&8iat does it mean to people
engaged in it"?

Translational research in medicine (*bench to kol$i transforms such
basic knowledge into new treatment ideas. In OT,mvght think of it as, for
example, testing models of occupational balanckifestyle Redesign for a new
application.

Applied research is taking an idea developed inclrasearch, translated into
potential treatment, and finally testing it witheclts or patients (for example,
Well Elderly Study I). This research can determatesther it is safe, satisfactory

to patients, time and cost-efficient.

Early contributions of occupational science

With that background we have the terminology withich to discuss the
development of occupational science and its camtinbs to occupational therapy.
Initially, occupational science was described agtie .study of the human as an
occupational being including the need for and c#pato engage in and

orchestrate daily occupations in the environmemtr dkie lifespan” (Yerxa et al.,

11
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1990, p. 6). Another early description stated twupational science was “...the
study of the form, function and meaning of occupdti(Clark, Wood & Larson,
1997).

Yerxa (1991) felt that the study of occupation fieegh an alignment with
values that she believed experimental researchadsttlid not match, but which
were matched by a variety of qualitative researdthods. While colleagues
supported developing the basic aspect of the seieviich was not directly
applied to occupational therapy, they felt that thew science needed to be
inclusive of translational and applied research ahduld include quantitative
research methods as well as qualitative. Zemke9)18&d described research
typologies as continua, not dichotomies, and notieat each project fell
somewhere along continua on many characteristieghath basic to applied and
qualitative to quantitative were not the only on&arlson and Clark (1991)
emphasized that varied approaches and methods wneeded to develop
understanding of occupation in many ways. They fie#t the best research
approach depends on what is the best way to arntbeeesearch questions.

Not every element of current practice in occupaticherapy is related to
occupational science, however, occupational scieesearch questions are those
focused on occupation. Gray (1997) and Hocking @208uggested the
development of knowledge about occupation wouldupdbrough research in

three areas.

First, it was important to begin to identify thesesce of occupation, the essential
characteristics or qualities of occupations. That we must identify the nature, substrates,
structure, features or characteristics of occupgiiaray, 1997; Hocking, 2000).

Secondly, we need to investigate the subjectiveegapce, process, and outcomes of
occupational performance. But, third, research akseds to explain how occupation relates to
other concepts, including those important to octiopal therapy, such as health, wellness, quality
of life, or social structures and policies. Thesevjgle foundational relationships vital to planning

occupational therapy treatment programs.

Occupational science for occupational therapy

According to Yerxa, by identifying and articulatiagscientific foundation for

practice, occupational science could provide ptiacers with support for what

12
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they do, justify the significance of occupationdietapy to health, and
differentiate occupational therapy from other dafices (Yerxa et al., 1990, p. 3)

From the inception of the discipline of occupatiosaience (Clark et al.,
1991, Yerxa et al., 1990) the true intent of itsrfders was to nurture occupational
therapy by generating knowledge that would enhanckesubstantiate the practice.
It would do this by giving therapists a languageare explicit understanding of
the power of human occupation to health and weltgpeand more relevant
therapeutic approaches that lead to more potenbos in people’s lives. All of
these have the potential to sharpen occupatioredply’s professional identity.

Occupational science was birthed to explore andifetrthe philosophical
roots of the occupational therapy profession (Mplkaliberte-Rudman, &
Polatajko, 2004). According to Burke (2003, p.33)hilosophical principles
provide a platform for organizing both thinking a&action....provide a system for
ordering key ideas and the supporting evidence.l.ceefident that they share a
common focus of concern...establish the parameterangthiry, guide the
development of a language to explain the phenoroémderest...and explain the
methods that will be used....” Sharing these philbstgd roots, occupational
therapy can in turn support global occupationaérste research by providing
examples of its application embedded in local doarad cultural contexts in
which therapy is practiced (Blanche & Henny-KohR300).

Research developed, some based on determiningsflemtéal elements of occupation, other
work describing occupational engagement experieandsyet others testing or developing models
or directions for occupational therapy practice.|kéoet al. (2004) reviewed 54 occupational
science documents published between 1990 and 2066stribe the science’s development and
characterize how it had shaped its relationshipcttupational therapy. In comparison to year 1990,
year 2000 had four times the number of articleslipibd, in three times the number of
publications, with increased diversity in countrf arigin and academic discipline. Themes
included exploration of human occupation, provisifna foundation for occupational therapy,
defense of occupational therapy’'s epistemologicainflation, and social reform related to

occupation.

Glover (2009) reported a quantitative analysis o044 2articles in
peer-reviewed journals in an overlapping time pri096-2006. She found that
over that period of time scientists had signifitarihcreased the number of

articles and the proportion of empirical studiessus discussion of theory. The

13
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articles, over time, had significantly increasedtation of federal funding,

suggesting increased realization of the importapsicéhe problems studied by
occupational scientists within the funding estdisiient. The development of
knowledge about occupation has been carried oubany forms and at many
levels. Even a brief review notes studies whichehfacused on the essential
elements of occupation such as agency, temporaliagce, and sociality. The
process of occupation used as a therapeutic mediuoutcome has also been

explored some of this research will be presentddigmbrief review.

Research—essential elements of occupation
Occupation is agentic

According to the AOTA position paper on occupati¢iP95, p.1016),
“occupation necessarily encompasses the requirathhucapacities to act on the
environment with intentionality” or agency. Ageneythin occupation gives us
the potential of occupational choice, as people tissr intentionality for
engagement in chosen occupations to orchestrattséysg lifestyle.

| believe that different aspects of agency are seeccupation:

1. Agency may be seen in choice. The individual mayoske to engage in
a new, novel, challenging, creative occupation.hSacchoice usually
requires a lot of conscious attention to the octiapaand energy for the
engagement.

2. The agency for occupational choice may be develgsead habit, in
which we use routine to get occupations done.

3. Strategies for change may be needed to break oldtshand
occupational patterns, add new occupations to daég orchestration
or modify the process of engagement in a familiecupation. This
form of agency requires regular attention and meroérgy, for example
in individual's adaptation to disability.

The participants in the Well-Elderly study combirtbdse types of agency as

they engaged in new occupations, in familiar octopa and also applied new
strategies to familiar occupations to enable thentdntinue to participate in

occupations with many levels of meaning to thenspite of the changes of aging

14
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(Jackson, Carlson, Mandel, Zemke & Clark, 1998; tkdn Jackson, Zemke,
Nelson, & Clark, 1999).

Crabtree’s (2010) research synthesis from philogoppsychology,
neuroscience and occupation literature reviewed dbecept of agency or
intentionality. As the title, “No one dresses aecitally!” suggests, agency is still
considered an essential element of occupation eagpational choice. According
to the abstract, this synthesis examines thesegeaiges “as they relate to the
concept of occupational performance and discussesniplications of intention
for the therapeutic use of occupation, which ulteha include the need for
occupational therapists to renew their professidoalis on occupation as their

single level of intervention” (p.100).

Occupations organize our relationship to time

The occupational organization of our temporality smacknowledge the
biological, psychological and social nature of age of time. But we need to
explore the occupatio-temporality of our experiencalso, exploring the
occupational effects on subjective experiencemétrelative to clock time. These
include the following comparisons between clocketiand perceived time: Time
passing may seem extended beyond clock time whé@mgyaor participating in
boring occupations. Time may be perceived as cosspre when carrying out
habitual occupations. Our perception of clock timay be synchronic during
familiar, routine occupations. Certain types of umations which produce the
sensation of “flow” (Csikszentmihalyi, 1990) seeimdless. These differing
perceptions, based on qualities of the interactmetween individual and
environment through engagement in occupation allswwo consider the effect of
options such as time shifting, changing our fedimgbout temporality by
orchestrating daily occupations in a different waytime deepening by becoming

more fully focused on current occupations (Rectaffeh, 1996).

Occupations organize our relationship to place

In Relph’s (1976) classic presentation of the pmesaology of place, he

identifies some of the essentials of the subjecaxperience of place which

15



R. Zemke

makes it so different from our traditional ideasaVironmental space.

1. It is usually, but not necessarily an identifialgjeographic location.
(Where am | when | am on the internet? Here? Irersfiace? Where is
cyberspace?) Nomads take their “place” with them.

2. It has a landscape or appearance or some invisimstant that is
recognizable (there is a “there” there) which mayratural, human
made or just reflective of human values and intesi

3. ltis affected by time, culture and community.

But the essence of place is, as Relph noted, “Rtaaecentre of action and
intention, it is a focus where we experience theammegful events of our
existence” (Relph, 1976, p.32). Those aspects efabrld that we see as places
involve a concentration of our purposes, our ageacg our experiences of
occupations engaged in there. Mayes, Cant, & Clanf2010) noted that while
occupational therapists are routinely involved ke thomes of clients with
disabilities providing consultation on the use amddification of space to
improve functional independence, the meaning of dospace is currently
underexplored. They studied the meaning and us®mwie space for 80 mothers,
primary caregivers for a child or adolescent witkadilities and high support
needs. Access around the home for the family memitér disabilities allowed
mothers to combine caring with other home managémetivities. However, at
the same time, preventing access or excludingaimdy member with a disability
from some areas of the home enabled the motheesist the medicalization of
their homes and create a personal space for theessdtull accessibility within
the home for the child with disabilities was rardsired. According to Mayes et
al. (2010) “decisions about the home and how itukhdoe modified...become
more complex when the needs of family members akent into account.
Meaning ascribed to space within the home is ialetgr how the space is used
and whether a family member with a disability isluded or excluded from the
space. For occupational therapists, the meaning dients and their families
ascribe to various spaces within the home is a®itapt as the use of space.”
(abstract, p. 15).

For very old people living alone, Haak, lvanoffnga, Sixsmith, & lwarsson
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(2007) focused on experiences of participationtinedato the place called home.
The researchers found that the home is the oragipdrticipation both out of the
home and within, but, as the participants’ healdtlided, home became the
explicit locus for participation. Participation cigeed from active participation in
more physically demanding activities out of the leono participation as a
spectator within the home. Appreciating self-dafirgoals for a meaningful life,
while acknowledging realistic limitations, might ttex enable participation in

very old age.

Occupations organize our social relationships

Recently, an entire issue of the Journal of Occeapat Science focused on
research and theoretical papers about the unigumal seelationship in
co-occupations. Doris Pierce (2009) remembered hsvghe began her work on
her PhD in occupational science, she and her 3yrdaughter would work/play
together to clean up, picking up toys, they thougihdut a Sesame Street song;
“Co-operation, makes it happen, co-operation, wayktogether!” But, since
Doris saw occupation everywhere, they sang “Co-jpattan makes it happen,
co-occupation working together!” Now 20 yrs latitre concept of co-occupation
has lasted as a basis for research in occupasci@ice.

“The co-occupation focus of this issue of the JO&k® a developmental
milestone for the discipline. In regard to a coricedginal to occupational
science, enough empirical work has been producadatheview of that literature
can be used to refine our understanding. This usedor celebration!” (Pierce,
2009, p.203-207).

The issue’s articles focused on comparisons dwsolgary occupations and
co-occupation of personality dimensions and behasth@anges (Pizur-Barnekow
& Knutson, 2009) and of physiological charactecst{Persch, Pizur-Barnekow,
Cashin, & Pickens, 2009); descriptions of co-octiopain a day program for
adults with developmental disabilities (Mahoney &tRrts, 2009), in promotion
of occupational development (Price & Stephensof920and a case study of the
intertwined occupations of an older couple aftestmke (van Nes, Runge, &
Jonsson, 2009).

17
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In yet another study of the effect on occupatiod aacial relationships of
disabling conditions, Cosbey and Dunn (2010) ingastd the impact of sensory
processing disorders (SPD) on children’s (ages $e8)al participation patterns,
compared to those of typically developing childr&heir results found that the
two groups of children had “generally similar patteof activity preferences and
use of free time but had significant differences.intensity and enjoyment of

involvement in their social networks” (p.462).

Occupational patterns organize time, space, and sat relationships

Patterns are regular ways of acting or doing somgtiwhich have been
described at several levels including: Action pateat the level of bodily and
anatomical function, activity patterns at the lew#l the ability to perform
activities, and occupational patterns at the l@fgbarticipation. Bendixen et al.
(2006) discusses patterns from a study of Scani@dinaingle students using time
geographic methods—a graphic representation oy ddormation on time, place,
occupation, etc. Now software is available to grapbh data and print it out for
discussion with research participants (or patieftisiheir own analysis/reaction.
Their data suggest that human beings relate odomgadnd occupational patterns
to occupational projects, where activities and petions are interconnected and
have a unifying goal that is given value by theivitthal and by the social
environment.

Occupational scientists’ research continues to ladsential elements of
occupation such as occupational patterns of terfipornalace, sociality and link
occupational patterns to other concepts includieglth/disease related ones. La
Cour, Nordell, & Josephsson (2009) explored theeegrpce of everyday
occupations of 45 people with advanced canceriveldb time, location, and
social engagement. The software program descrilyeBdmdixen et al. (2006)
was combined with a constant comparative analydisinterviews. “The
participants’ days were spent mostly at home ane weminated by self-care and
leisure, with social engagement limited to immesligamily and close friends.
The participants’ daily rhythm was identified assgly linked to their experience

of satisfaction and consisted of both routine aadgehactivities.” (la Cour et al.,
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2009 p. 154). It was suggested that there is a teddvelop services to support
people with severe illness in creating and maimaimpersonal rhythms of daily

life that are satisfying.

Occupation focused evidence-based practice

Demands for increased accountability for healthe caxpenditure, and
recognition of clients' rights to interventions améthods of service delivery that
are grounded in sound evidence, are compelling patenal therapists to
continue to look for research findings, includilgse described above, to inform
their clinical decision making.

Law and McColl (2010) carried out an intensiverhterre review of research
meeting higher levels (I-1V) of the traditional meal research evidence hierarchy.
One group of studies related to the outcomes ofiratvidual’s overall
engagement in daily occupations (participation)himittheir living environment
(e.g., self-management, personal care, communityilityp household and
community-based tasks, and participation in saia community life).

Occupational therapy interventions that were ugsettie research focused on
changing participation by changing body functionfsture, improving client
skills and performance, or optimizing participationspecific occupations. The
majority of empirical studies and systematic re\seacused on the outcomes of
participation in domestic life, mobility, and seifwre. Examples of such research
included the randomized controlled study by Yuenakl, Burik, & Smith (2008)
in which participant residents in a long-term care faciityhvolvement in a
volunteer program had a positive impact on theiregal well-being and acted as
a protective factor against health deterioratioaviBw of work by Dooley and
Hinojosa (2004) and Graff et al. (2006) providegsart for occupational therapy
intervention for patients with dementia includinglzleimer’s, finding
occupational therapy intervention increased qualityfe and functioning for care
recipient and caregiver support (e.g., decreasedebl In yet another study
example, Gillen et al. (2007) found that practiciegmmunity skills in the

environment outside the clinical setting allowedtipgpants to better generalize
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skills and increased function.

According to Law and McColl (2010) systematic revse indicate that
intervention that uses occupation enhances clieotivation and leads to
improved functional outcomes. Areas of participatiwhere the evidence of
effectiveness is strongest include the self-caneyastic life, major life areas, and
community, social, and civic life. Occupationalridugy intervention is effective in
improving participation in daily occupations for Wi$ across a range of
diagnostic groups and in a variety of practiceirsg$st However, Law and McColl
remind us that the use of research results aloas dot constitute evidence-based
practice. “Research findings together with clientilg and values and therapists’
clinical wisdom lead to best practices. In this wayidence-based practice
becomes a powerful tool that helps practitionevigie higher quality services
for clients and their families.” (preface).

Polatajko (2007), in her editorial review of the &Ricles published in the
Occupational Therapy Journal of Research (OTJRydmt 2004-2007 found that
while 57% of them were descriptive of issues ofupational performance, only
15% of the articles addressed issues of interventelated to occupation.
Polatajko considered this picture to support theaidhat the field's move to
occupation-based practice is well entrenched ieareh agenda (few studies of
components (3%) had been published). But, she weddehat the barriers to
producing good quality intervention studies werg] Aow occupational therapists
could mobilize resources to support the researahishstill needed.

Hammel (2001) proposed that occupational theragytience-based practice
needed to be ethically consistent with its cliemttered philosophy. Echoing

Yerxa’'s (1991) earlier view, Hammel suggests thadlitptive research methods

may be most appropriate to identify and addressntlpriorities. While in
Hammell’'s (and Yerxa’s) view, traditional quantita research approaches render

client voices silent, qualitative methods may eaabtcupational therapists to
explore the complexities of clinical practice aridiving with a disability, thereby
informing a more client-centered, evidence-basedctme of occupational
therapy.

Tomlin and Borgetto (2011) noted that difficultias locating, interpreting
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and applying research evidence may be sources gdtime perceptions of
therapists toward EBP. However, they believe a nionelamental difficulty is
that the theoretical structure of evidence-baseattijme that we have learned
about does not yet align itself with the essendatision-making needs of
practitioners. “Occupational therapists concermtbelves with occupation and
the lived experience of their clients. Their pregtis one of dynamic interaction
with clients, with a particular focus on outcomestle real world of physical,
social, and spiritual participation (p. 189). Thegte that medicine, psychology
and education also find the challenge of appropreatidence for their practice
decisions not well met by the highly valued metalgses of classical
experimental method’s blind, randomized controtigals.

An alternative model of evidence (Tomlin & Borget&011) which values
gualitative research and clinical outcome reseatchiarious levels of rigor, as
equally informative as the traditional experimertahtrolled trials, enters into a
state-of-the-art discussion going on in other 8elohcluding public health
(Glasgow, Lichetenstein & Marcus, 2003). Occupatlastientists and therapists
are not alone in their efforts to find approprigtédcused research to guide them
in clinical reasoning and decision-making.

The task of building an occupational science iggaobe. The benefits of that
science are huge--to our patients, our field otfica and academic discipline,
and to our societies. | have enjoyed a wonderfydoojinity to practice, teach,
guide, and encourage many in my occupational tlyeregreer and share,
collegially, my enthusiasm for this occupationaleace project with them. But
there is much more building which needs to contirlgach of us, researcher,
teacher, clinician, has a role in this effort. Tears and researchers from many
occupational science and therapy programs will inaet as will the many
practitioners who have learned to think about thg@drtance of occupation in
their life and that of their clients. All of thepeople will contribute to the work of

developing occupational science internationallyhie future.
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Abstract

This study validated the use of the Ruff 2 & 7 @elke Attention Test in 40
outpatients with schizophrenia. Sixty-five to séy@mght percent of the patients
were impaired (defined as being more than one stahdleviation below the
normative mean) on measures of speed, but only-ZB@b6 scored in the
impaired range for accuracy. Patients were fasted anore accurate in automatic
detection rather than controlled search conditiof@males were significantly
faster than males in visual search when the tadistriminability was low. Age
and education were not correlated with any of th& 2 Test scores. There were
significant positive associations between speed aoduracy measures and
performance 1Q. Speed scores were inversely relaeckgative symptoms, while
accuracy had no correlation with symptom scoresesghpreliminary results
demonstrate that the 2 & 7 Test is a valid instrotmfar assessing selective
attention in outpatients with schizophrenia.
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1. Introduction

Attention deficit represents one of fundamental ehsions of cognitive
impairment in schizophrenia, particularly thoseatetl to sustained and selective
attention (Filbey et al.,, 2008; Hagh-Shenas, Tool&i Makaremi, 2002;
Nuechterlein et al., 2004), and may contribute rigpairments in high-level
cognitive functions, such as verbal memory (Bré@iorman, Malaspina, &
Amador, 2005), facial emotion recognition (BaudoWftartin, Tiberghien, Verlut,
& Franck, 2002), visual perception (Kahneman & Hterfi981), and executive
function (Breton et al., 2011). In addition, atientdeficits have been associated
with poor community functioning and lower socialngeetence (Breton et al.,
2011; Rempfer, Hamera, Brown, & Cromwell, 2003).vési its importance,
attention processes are viewed as being amongdhped@mains for assessing
therapeutic effect of clinical trials in schizophi@ (Nuechterlein et al., 2008).

The Ruff 2 and 7 Selective Attention Test (2 & &f)dRuff & Allen, 1996)
was developed to measure sustained and selecieetasof visual attention in
people aged 16 through 70. It is based on the geethat automatic and effortful
processing is responsible for the selection of ifipestimuli for further
processing (Cicerone & Azulay, 2002; Logan & Kla®91; Logan & Stadler,
1991). The 2 & 7 Test is a cancellation type tdh tonsists of a set of 20 blocks
administered consecutively in 15-second interviats. each block, the subject is
required to cross out specific targets (always nhenbers ‘2° and ‘7’) while
ignoring other letters or numbers. Two types ofckiare presented in the test:
automatic detection (10 blocks), in which the targembers are embedded
among letters, and controlled search (10 blocksyyhich the target numbers are
intermixed with other numbers. Selection can b@matic, as in the search for
the digits that seem to ‘pop out’ from a backgrowohtetters, or effortful, as in the
search for the digits present among categoricaityla nontargets (i.e., numbers)
(Theeuwes, 1993; Treisman & Gelade, 1980).

Performance on the 2 & 7 Test is often reporteldetgcattered across several
different sub-scores: speed, accuracy, and disaogpalhe speed score is the
total number of target digits correctly detectedeither automatic detection or

controlled search block. The accuracy score, espreas percentage, is the speed
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scores plus error scores divided by the speed s@ré then multiplied by 100.
The discrepancy score quantifies the performandkerences in speed and
accuracy between automatic detection and contrgkedch blocks. Cutoff scores
are established to define a significant discrepatasarious levels of significance
(i.e., 10%, 5%, and 1%) (Ruff & Allen, 1996).

The 2 & 7 Test has been validated in healthy adalts those with
neurological disorders, yielding strong test-retediability and good convergent
validity (Baser & Ruff, 1987; Bate, Mathias, & Crbord, 2001; Messinis et al.,
2007). Unfortunately, only one study has reportedhe utility of the 2 & 7 Test
in patients with schizophrenia (Weiss, 1996). @fsthsubjects, 67% had accuracy
scores fall within 1 SD above or below the meanilevkpeed scores were in the
normal range for only 23%. Automatic processing Wester and more accurate
than controlled processing. Speed scores corretateterately welli(= .45) with
accuracy scores. Nonetheless, this study was atestrito men; the majority of
them were inpatients. Clearly, more validity data meeded before the 2 & 7 Test
can be used and interpreted with confidence iresgihirenia.

The 2 & 7 Test has many advantages as a screeraagure (i.e. brief, easy
to administer, easy to score, and minimal trairongthe part of examiners) and
can be used in a variety of clinical populationatthave a short attention span,
including schizophrenia. Taking into account thmere are limited data supporting
the use of the 2 & 7 Test in outpatients with soplrenia, the present study
aimed to address this issue. Specifically, the psepof the study was threefold:
first to examine the pattern and magnitude of &tterdeficits on the 2 & 7 Test
in schizophrenia outpatients; second to assessffeet of demographic and
clinical variables on the 2 & 7 Test scores; andltho evaluate the relationship

between the 2 & 7 Test measures and intelligence.

2. Methods
2.1. Participants

A convenience sampling method was used to recautigipantsfrom an
outpatient clinic of the Department of Psychiattyaauniversity hospital. Forty

individuals (20 men and 20 women) who met the Dimsgic and Statistical
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Manual of Mental Disorders, Fourth Edition (DSM-I\{American Psychiatric
Association, 1994) criteria for schizophrenia orhigoaffective disorder
confirmed by the treating psychiatrists using theu@ured Clinical Interview
(SCID) (First, Spitzer, Gibbon, & Williams, 1996h@ aged between 18 and 60
years agreed to participate in the study. Exclusiateria included evidence of
current substance abuse, mental retardation, torhisf neurological illness and
significant changes in clinical state or in drugatment during the preceding 3
months. Written informed consent was obtained feah patient prior to data
collection. This study was approved by the Kaohgiuviedical University
Hospital Institutional Review Board.

2.2. Assessment

2.2.1. Intelligence

Wechsler Adult Intelligence Scale-Third Edition (\&AIl) (Wechsler, 1997
The WAIS-III has two batteries of subtests groupgd two general areas: verbal
scale and performance scale. Verbal scale is ceppof 6 subtests: Vocabulary,
Similarities, Arithmetic, Digit Span, Informatiomnd Comprehension subtests.
Performance scale is composed of 5 subtests (Pic@mmpletion, Digit
Symbol-Coding, Block Design, Matrix Reasoning, dMidture Arrangement). A
full-scale IQ is an aggregate of the VIQ-PIQ sutsteShe WAIS-III includes four
indexes based on factor analysis, namely verbal pceinension, perceptual
organization, working memory, and processing sp&éd. factor indexes and 1Q

have a mean of 100 and a standard deviation of 15.

2.2.2. Symptom measure

The Positive and Negative Syndrome Scale (PAKZS) Fiszbein, & Opler,
1987. The PANSS is a 30-item rating scale assessiagthsence/absence and
severity of positive symptoms (seven items), negasymptoms (seven items),
and general psychopathology (16 items) of schizemlr Each item is rated from
1 (no evidence) to 7 (extreme) based on objectiiteria. Only scores on the

positive and negative symptoms scales were usddmndent variables.
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2.3. Procedure

In all subjects, demographic and clinical data weskected first, followed
by the assessment of cognitive and psychiatricestaPANSS ratings were
completed in a separate session by a board-cdrplgchiatrist within the same
week as the cognitive evaluation. The cognitivéstagere administered according
to standard procedures by a trained Master’s lexaminer in a single session
that lasted approximately 2 hours. Breaks were rgiwhere appropriate to

minimize the effects of fatigue on performance.

2.4. Data analysis

Statistical analyses were performed with the StesisPackage for Social
Science version 15.0 for Windows (SPSS, ChicagdJ$A). Raw scores on the 2
& 7 Test were first converted into T scores, uspuplished, demographically
corrected norms provided in the manual. To detezntire magnitude and pattern
of attention deficits in our sample, performance each of the 2 & 7 Test
measures was compared with normative mean usingsamele t-test. To
investigate the relation of the 2 & 7 Test scoeage, years of education, and
clinical variables, Pearson’s correlation coefintg&e were calculated.An
independent samplagestwith Bonferroni correction < .0125)(alpha/number
of tests) was applied to investigate if there wagaificant differences in the 2 &
7 Test scores between men and wonkenally, the relationship between the 2 &
7 Test and the WAIS-III was examined using Peass@orrelation. A widely
accepted standard established by Cohen (1988)hichvecorrelation coefficients
of 0.1, 0.3, and 0.5 were considered as small, unedand large, was used as a

guideline to interpret the strength of correlat{pn

3. Results

3.1. Sample characteristics

Demographic and clinical features are presentetainie 1, along with the
verbal, performance, and full scale 1Q scores. bdsé patients, 37 were
diagnosed with schizophrenia and 3 with schizoéffecdisorder. Patients with
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schizophrenia were further classified as paranoid 27) and undifferentiatech (

= 10) by subtype diagnosis. All patients were rigahded by self-report and were
treated with either atypical or typical antipsycbet The mean age of the patients
was 38 years and the overall educational levelmgts. only 15.0% had a 9-year

formal education or less.

As a group, the average full-scale IQ scores fgtraximately on&D below
normal (i.e. 85), yet 50.0% of the sample had pueskintellectual functioning.
Verbal 1Q scores were slightly higher than perfonce 1Q. No significant
differences were found in demographics, clinicalesgy, and 1Q between male
and female patients (Table 1). Likewise, the gerdistribution did not differ

significantly across the two subtypes of schizoplae

Table 1
Background characteristics for the total sample afw each gender

Total (h = 40) Malesif=20) Femalesrf=20) p°

Age (years) 37.8 (8.6) 36.3(8.2) 39.3(8.9) .23
Education (years) 12.2(1.9) 12.3(2.0) 12.1(1.9) 62 .
Age at onset (years) 21.9(6.8) 20.9(5.8) 22.9(7.7) 37
Number of 4.2(4.8) 5.0(6.1) 3.4(3.0) .61
hospitalizations
Duration of disease 15.8(7.8) 15.3(8.1) 16.4(7.7) .84
(years)
CPZeq (mg/day) 374.3(316.0) 394.9(274.1) 353.8B59. .26
PANSS positive 14.4(4.7) 14.9(4.5) 13.9(5.0) .39
symptoms
PANSS negative 17.0(6.0) 18.0(6.9) 16.0(5.0) 44
symptoms
WAIS-III FSIQ 85.8(11.9) 85.3(12.4) 86.4(11.6) 54.
WAIS-11I VIQ 87.8(13.0) 88.2(13.8) 87.4(12.4) .90
WAIS-1II PIQ 84.6(12.3) 82.5(12.9) 86.7(11.5) .33
Frequency (Proportion)
Schizophrenia subtypes 17
Paranoid 27(73.0%) 15(83.3%) 12(63.2%)
Residual 10(27.0%) 3(16.7%) 7(36.8%)

Note CPZeq, Chlorpromazine equivalent; FSIQ, full sdatelligence quotient; PANSS, Positive
and Negative Syndrome Scale; PIQ, performanceliggelce quotient; VIQ, verbal intelligence
quotient; WAIS-III, Wechsler Adult Intelligence SeaThird Edition.

n terms of gender differences in demographic,icdihand IQ characteristics, amependent
sampleg-test was used for continuous data, whereag’ttest was employed for categorical data.

3.2. Performance on the 2 & 7 Test
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The mean $D) for each T score and the percent of patients Bigpw
impairment on the specific 2 & 7 Test measures displayed in Table 2.
Compared with normative T-score mean of 50, patiewere significantly
impaired on all measures except automatic deteadmruracy. A paired-test
showed that automatic detection speed scores wgnéicantly higher than
controlled search speed scorés=(7.1,p < .001), but no difference was found
between the accuracy scores for automatic deteatioth controlled search
conditions (= 1.5,p = .15).

Concerning frequency of attention deficits, impantwas defined as a T
score falling greater than 3D below the normative mean. 35.0% of the subjects
scored within 1SD above and below the mean on automatic detectieedsp
while 22.5% scored within the normative range @@-60) on controlled search
speed. 77.5% and 72.5% of the accuracy scoreseirsdimple fell within the
normal range for the automatic detection and cdettisearch trials, respectively.
55.0% of the patients met the discrepancy critefaynspeed differences scores,
while the percentage of patients meeting the disarey criterion for accuracy
difference scores was 52.5%.

Of patients who scored in the impaired range oredpmeasures, 76.9%
(20/26) and 71.0% (22/31) had accuracy scores nwitbrmal range on automatic
detection and controlled search conditions, respaygt For those whose speed
scores were within normal limits, 21.4% (3/14) &®12% (2/9) had impaired

accuracy scores on automatic detection and coedrskarch, respectively.

Table 2
Descriptive statistics for 2 & 7 Test scores andqgamtage of patients impaired
on each

Measures T scores t value$ n/% patients
Mean sSD impaired
Automatic detection trial
Speed 37.4 8.2 9.7 26/65.0
Accuracy 48.3 9.5 -1.1 9/22.5
Controlled search trial
Speed 32.9 7.4 -1477 31/77.5
Accuracy 45.4 10.5 -2’8 11/27.5

%0ne-samplé-test was used in the analysis.
®Impairment was defined as a T score fellSDbelow the normative mean of 50.
p<.0l. p<.001.
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3.3. The effects of age, gender, and education& Test
performance

Table 3 showed that neither age nor years of emuncatas significantly
associated with the 2 & 7 Test scores. T-test tegelealed significant gender
differences in controlled search speéd (-3.4,p = .002), but not in automatic
detection speed € -2.2,p = .03), automatic detection accuraty(1.8,p = .08)
and controlled search accuraty(0.2,p = .86). Females were significantly faster

in controlled visual search than their male coyrads.

Table 3
Intercorrelations between 2 & 7 Test scores and aggucation, and clinical
parameters

ADS ADA CSS CSA
Age -17 -.23 -.04 -.01
Education .22 .09 14 A5
Age of onset -.01 .01 A2 .25
Number of hospitalizations -.24 -.01 -.09 .06
lliness duration -.18 -.26 -.14 -.23
CPZeq (mg/day) -.19 .02 -.25 -.03
PANSS positive symptoms -31 .18 -.29 -.15
PANSS negative symptoms -56 -.07 -53" -.06

Note ADA, Automatic detection accuracy; ADS, Automatietection speed; CPZeq,
Chlorpromazine equivalent; CSA, Controlled seamtusacy; CSS, Controlled search speed;
PANSS, Positive and Negative Syndrome Scale.

™ p<.001.

3.4. Association with clinical parameters

The 2 &7 Test automatic detection and controlleara® speed raw scores
were highly associated with the PANSS negative sgmp, but not with the
positive symptoms (Table 3). Accuracy scores forthbarials were not
significantly related to any of the symptoms. Neitlspeed nor accuracy scores
correlated with age of onset, number of hospitébrs, duration of illness, and
CPZeq.
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Table 4

Pearson’s correlations between 2 & 7 Test and WAIS-

WAIS-IIl measures ADS ADA CSS CSA
Full scale 1Q 41 29 46 37
Verbal IQ .28 27 .30 .28
Performance 1Q 52 .26 58" 42"
Verbal comprehension .25 .22 .28 .32
Perceptual organization 43 28 57 46
Working memory 27 16 32 22
Processing speed 44 .01 54" .30

Note ADA, Automatic detection accuracy; ADS, Automatieteiction speed; CSA, Controlled
search accuracy; CSS, Controlled search speedinté€ligence quotient.
p<.05 p<.01l. p<.001.

3.5. Correlations with intelligence

As seen in Table 4, moderate to high correlatioageviound between 2 & 7
Test speed scores and all WAIS-III measures exeepbal IQ and verbal
comprehension. Controlled search accuracy was ratelgrassociated with the
full-scale 1Q, performance 1Q, verbal comprehensam perceptual organization,
whereas none of the WAIS-IIl measures were assmtiatith the automatic

detection accuracy.

4. Discussion

Over 65.0% of the patients showed impairment on2h& 7 Test speed
measures, and the magnitudetlmése impairments increases as the effortful
demands of th&ask increase. In contrast, accuracy measures signdicantly
poorer in only 23.0-28.0%. The accuracy performadlidenot seem to vary as a
function of speed, as accuracy scores remainedirwitbrmal limits in over
70.0% of the patients with either high or low spesedres. These results are in
accordance with Weiss’s (1996) assertion that patieith schizophrenia showed
a general slowness in attentive processing dunsigal search, yet accuracy was
much less affected. Several factors have been peobtm underlie deficient task
performance in patients with schizophrenia, inalgdimpaired executive control

(i.e., an ability to keep information in mind, ibiti irrelevant information and
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adapt strategies to changing situational demar@isld( Fuller, Robinson, Braun,
& Luck, 2007), less efficient perceptual groupinige.( the ability to group
perceptually similar items together prior to theplagation of focused attention)
(Place & Gilmore, 1980; Wells & Leventhal, 1984),narrower visual span
(Elahipanah, Christensen, & Reingold, 2010), andoatalities in exploratory
eye movements (i.e., duration of fixation and véduy saccades) (Tonoya, Matsui,
Kurachi, Kurokawa, & Sumiyoshi, 2002).

In agreement with attention-based theories of Visadience (Theeuwes,
1993; Treisman & Gelade, 1980) that posited a taiale difference between
parallel “automatic detection” and serial “conteall search”, a high percentage
(over 50.0%) of patients had significant discrepesidn speed and accuracy
difference scores between automatic detection anttaled search conditions. In
other words, our patients were significantly fasted more accurate in searching
for target stimuli that differ from the surroundidggtractors in a salient manner.

There were no significant effects of age and edoicain speed scores. This
finding is at variance with those previous normattudies (Messinis et al., 2007;
Ruff & Allen, 1996) and may be attributed to ouradhsample with a restricted
age and education range. In a similar vein, thdirigp that females excel on
controlled search speed is in conflict with normatidata from the general
population (Messinis et al., 2007; Ruff & Allen, #). Research on gender
differences in attention in schizophrenia is scaneé inconclusive. Some studies
have determined that male patients tend to perfeonse than female patients on
tests of attention (Goldstein et al., 1998; Sotdlé&inrichs, 2003), while others
have shown the opposite or no differences (Albualet1997; Goldberg et al.,
1995). Methodological problems ranging from failue control for probable
confounding variables between the sexes, to therdiices in attention measures
used make it difficult to draw comparisons amongdi&s. Considering that a
much higher percentage of females (45.0-55.0%) thafes (0-15.0%) scored
within the normal range on speed measures who meatehed for demographic
and clinical variables, these gender differencesnct be attributed to mere
chance. It is thus important to take gender effietd consideration when

interpreting the 2 & 7 Test speed scores for ptisvith schizophrenia. Apart
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from these, our data corroborate those of otherss@ihis et al.,, 2007; Ruff &
Allen, 1996), who failed to identify significant a@graphic effects on any
accuracy scores.

The finding that speed scores were linked to negasymptoms concurs
with several prior studies (Lysaker, Vohs, & T<009; Nieuwenstein, Aleman, &
de Haan, 2001) that have suggested that negatmptsyns had varying degrees
of impact on attention deficit in schizophrenia.eTimagnitude of correlations
between positive symptoms and attention was insthall to moderate range,
although not reaching statistical significance asge size was small. This may
imply a possible role of positive symptoms in speddattention processing.
Previous research has provided some evidence tbgatime and positive
symptoms were differentially involved in search fpenance (Cornblatt,
Lenzenweger, Dworkin, & Erlenmeyer-Kimling, 1985a€bel, 1989). Therefore,
further work is recommended to ascertain the rdiepasitive symptoms in
selective attention using a large sample.

The 2 & 7 Test speed scores demonstrated the peddielationships with
several of WAIS-III scores. That is, patients wathigher performance 1Q were
faster in visual search than those with a lower &Qd that the attention-IQ
relationship was stronger in effortful processiagkis. There is abundant evidence
that intelligence is closely related to differerypés of attention, including
sustained attention, search, attention switchingd,\agilance (Carlson, Jensen, &
Widaman, 1983; Diascro & Brody, 1993; Schweizer, dslarugger, &
Goldhammer, 2005). Limitations in attentional reses for the processing of
visual information may compromise the quantity asffective allocation of
cognitive resources that are necessary for optipeaformance on high-level
cognitive tasks (Treisman & Gelande, 1980).

Correlations between speed scores and the WAISetteptual organization,
working memory, and processing speed indices lempat to the theoretical
underpinnings of the 2 & 7 Test and are consisteith other findings with
respect to the relations between attention andath@/e-mentioned cognitive
constructs in schizophrenia (Barch & Carter, 1938 & Cheung, 2005). On the

other hand, the finding that controlled search emoy correlated with
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performance 1Q, but not verbal 1Q accords withdatiion results of the 2& 7 Test
(Ruff & Allen, 1996).

There are two limitations that need to be acknogéed and addressed
regarding the present study. First, our sample isiz®nsidered relatively small,
which restricts the generalization of results tce tiwhole population of
schizophrenic outpatients. A related limitationthat our small sample may result
in limited statistical power to detect the effedtimterest. This is important for
valid interpretation of the relationship betweewesal clinical variables (e.qg.,
illness duration and positive symptoms) and atenperformance. To achieve
sufficient power (> 80%) at the 5% significancedkfor a medium effect size of
0.15, a sample size of approximately 76-91 caseweésled in future regression
studies using 3 to 5 clinical predictors.

In sum, outpatients with schizophrenia display@phiicant deficits in speed
of attentional processing. Females performed faktar their male counterparts in
controlled search trial. Negative symptoms andgrerance IQ were significantly
associated with speed scores, while performancewi#3 associated with
controlled search accuracy. Though more large-sedearch is warranted to
confirm these findings, preliminary data suggest the 2 & 7 test seemed to be
valid as a quick screen for selective attentionaimpent in outpatients with
schizophrenia. To provide further validity eviderfoe the 2 & 7 Test, future
work is also recommended to assess responsivetetsed as the ability of an
instrument to detect clinically relevant change rotiene) for the test since
attention deficit has been a target of cognitiveaf®litation in schizophrenia.
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Abstract

Previous work has highlighted that children diagned with Down
syndrome (DS) may be at risk of developing visuargeptual problems.
However, visual organization ability, one of thesual-perceptual functions, has
not been well examined in DS to date. This studynad to investigate the
developmental profile of visual organization abifitin children with DS; the
effect of age on visual organization ability wassal examined. The relationship
between visual organization ability and activity npiaipation was analyzed.
Ninety-six children (50 boys, 40 girls) with DS (@gange = 7yr 1mo to 14yr
10mo; mean age = 9yr 7mo) were assessed on measidiréisual organization
ability (Hooper Visual Organization Test), cognigv abilities (Wechsler
Intelligence Scale for Children-Third Edition), andactivity participation
(Vineland Adaptive Behavior Scale). Results revehlghe age-related
improvements in body functions and correlations Wween specific body
function (visual organization ability) and activityparticipation. Significant
correlations among 1Q and all other measures wereted. Our finding
confirmed the role of visual organization abilityroactivity participation with
DS. Interventions focused on improving body funat® is needed while
stressing the acquisition of functional skills thaincreased participation in
age-appropriate activities
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1. Introduction

Down syndrome (DS) is a chromosomal anomaly theatde the individual
affected with an additional chromosome (the 21thhwoccurrence in
approximately 1/800 live births (Roizen, 2002). BSthe most common single
cause of mild, moderate and severe intellectualdities (Menkes & Falk, 2005),
with between 70% and 75% of individuals with DSaeting an 1Q of between 25
and 50 by the first decade of life (Vicari, 2006).

Medical paradigms have undergone major changesgltine past decades,
and the concept of participation and function isdming increasingly important
in the field of childhood disability (King et al.2007). The International
Classification of Functioning, Disability and HdaliCF) model endorsed by the
World Health Organization (WHO, 2001) defines papiation as “involvement in
life situations” resulting from the interaction widividuals with their social and
physical environments. Participation in the eveyydeacupations of life is a vital
part of human development and life experience thinowhich we acquire skills
and competencies, connect with others and findga&jgand meaning in life (Law,
2002). Despite these shifts, there has been limiteestigation into the activity
performance and participation in children with @S,measured by their adaptive
functioning.

DS is associated with a distinct profile of develgmtal outcomes regarding
body functions and activity performance (Fiddled03), with evidence for great
variation in the range and level of deficits resgt from biological and
environmental factors (Turner & Alborz, 2003). Irdd#&ion to significant
limitations in intellectual functioning and adapmibehavior, children with DS
also showed specific cognitive deficits on taskgineng certain visual perception
abilities including visual-motor integration, vidtspatial , and visual imagery
abilities (Vicari, Bellucci, & Carlesimo, 2005; VisPerta, Benga, Incas, & Miclea,
2007; Wuang, Wang, Huang, & Su, 2008). Difficultiegth these visual
perceptual tasks will interfere with their partiafon in school activities,

including writing, literacy, and self care skillBi(Blasi, Elia, Buono, Ramkers, &
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Di Nuovo, 2007), and these unsuccessful live expees may further retard
social and emotional development in these childpeeks, Chua, & Elliott,
2000). As a consequence, it is crucial for climsiand educational professionals
who work with these children to screen for andttxésual perceptual problems.

Visual organization, one of the visual-perceptuhbllites, refers to the
capacity to mentally synthesize and construct gi@fevisual information for use
(Schulthesis, Caplan, Ricker, & Woessner, 2000 bhilding blocks of visual
analysis and synthesis are established during égfaand the pattern recognition
and organization undergoes development acrosshaatt (Kirk, 1992). Research
has also documented that young children focus enifsp features whereas older
children use a more holistic, synthetic strategyemkhey organize fragments of
visual information for identification. Visual orgaation ability is well developed
and automatic in adults and a deficit in this cayaenight reflect brain
dysfunction (Kellman, Guttman, & Wickens, 2001).v#yer, visual organization
abilities and its developmental trajectory spedifiche children with DS have not
been properly investigated and are largely unknown.

Studies investigating the physical and neurodevetygal profile of this
syndrome often incorporate mixed-sex study groupsulting in inconclusive
evidence about sex differences in areas vital tbigy@ation (Leonard, Msall,
Petterson, Tremont, & Leonard, 2002). The few exgsstudies investigating the
holistic functional profile of children with DS havtended to investigate adult
populations, even though all these children wiiptly some form of intellectual
disability resulting in the need of functional intention (Dolva, Coster, & Lilja,
2004). Few studies have measured specific skilisaggiate to the wide range of
abilities presented by children with DS or reporédthinment levels for children
in different age groups (Turner & Albortz, 2003)héFe remains, therefore, a
dearth of investigation into the functioning andtggpation of children with DS
based on age-appropriate, socially acceptableitesiv

Update information is needed to guide professioaat parents with regard
to reasonable expectation. On the basis of theewgurinternational health
paradigm, the aim of this study was two-fold. Thretfobjective of the present

study was to investigate the developmental contmuan measure of body
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function (i.e. visual organization abilities) of ilcien with DS, the effects of
gender on visual organization ability was examiasdvell. The second objective
was to examine the association between their baohction variables (i.e.

cognition, visual organization ability) and pantiation in activities.

2. Methods

2.1. Participants

Purposive sampling was employed to ensure thadlsganization ability
was represented from participants of differing ayel gender of DS. The
inclusion criteria were: (1) a diagnosis of DS deii@ed by the board-certified
physicians at local designated hospitals accorttirte standards put forth by the
Department of Health in Taiwan; (2) between 7 akhd/dars of age; (3) absence
of cataracts or strabismus at the time of assedsmed (4) no serious emotional
and/or behavioral problems. Excluded were partmigpavho carried coexisting
autism, cerebral palsy, blindness, deafness, amt severe sensory impairments
in an attempt to minimize confounding of data. Akeccluded were those with
previous neurological disorders such as traumatiainb injury, muscular
dystrophies, and epilepsy. A total of 136 childraeet the study inclusion and
exclusion criteria. An attempt was made to conparents or primary caregivers
of these children to explain the project and regjaessent. Of these, 96 (50 boys,
46 girls) agreed to participate. Average age ofehehildren was 9 years 7
months (range = 7 yr 1mo to 14yr 10n8D) = 14.5 months). The children were
divided into the following three similarly sizedeagroups: youngest (7-8 ym €
29; 15 males, 14 females; mean age = 6yr 1@+ 6.3mo); middle (9-10 yr)
(n = 31; 16 males, 15 females; mean age = 9yr 3= 10.8mo) and oldest
(11-15 yr) 6 = 36; 19 males, 17 females; mean age = 11yr 18Da; 19.3mo).
These age groups were selected because it seemsitlldeto expect greater
differences in groups of children between the age$ to 8 years (younger
preteens) and 9 to 10 years (older preteens) thadalescents (Rihtman et al.,
2010).
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2.2. Instruments

2.2.1. Demographic questionnaire

This included data on family socio-demographicustathild's health status,

medications, treatments and paramedical therapies.

2.2.2. Hooper Visual Organization Test (HVOT) (HegAL 983)

The HVOT is a well-known neuropsychological instemhand widely used
to assess the visual organization, or visual-canstmal abilities (Seidel, 1994).
It consists of 30 drawings of commonly known olgeghd animals that have been
cut into several pieces and rearranged, requiriegtah rotation to identify and
name the items. The HVOT has good psychometric actenistics. In brief,
internal consistency for the HVOT was around .83 (Giannakou & Kosmidis,
2006; Merten & Beal, 2000), while the medium ofemater reliability was .99
(Lopez, Lara, & Oh, 2003). The test-retest coedfits ranged from .69 to .86
(Levin et al., 1991; Lezak, Howieson, & Loring, 200 The HVOT also
demonstrated moderate concurrent validity (Grevendlerg, Bianchini, &
Adams, 2000; Johnstone & Wilhelm, 1997; Ricker & efwd, 1995) and

discriminative validation (Lopez et al, 2003).

2.2.3. Vineland Adaptive Behavior Scale-Chinesesiger (VABS-C) (Wu,
Chang, Lu, & Chiu, 2004)

The VABS-C was translated from Vineland AdaetiBehavior Scale
(Sparrow, Balla, & Cicchetti, 1984). This scale & standardized and
norm-referenced measure of personal and socids $&il use in populations from
birth to 18 years 11 months of age. This measwiidies 577 items divided into
four domains: communication (receptive, expressivigiten), daily living skills
(personal, domestic, community), socializationlskiinterpersonal relationships,
play and leisure time, coping skills), and motaitisKgross, fine). In the present

study, the scale was completed by teacher repdris Mmeasure enables the
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assessment of the construct of participation thnoig assessment of adaptive
behavior, which is defined as the age-related pexoce of the daily activities
required for personal and social sufficiency. Sipditf reliability ranged from .91
to .99 and the test-retest reliability coefficienhged from .62 to .95. Validity
study conducted by the VABS-C author demonstrateddgvalidity for the
Chinese version (Wu et al., 2004).

2.2.4. Wechsler intelligence scale for childrenetedition (WISC-I11l) (Wechsler,
1991)

The WISC-III is designed for ages 6 years 0 mombh$6 years 11 months.
The test consists of 13 subtests split into twdescaverbal and performance. Full
scale IQ is a scaled score representing overalityabn both verbal and
performance subtest measures. The WISC-III alsédgyidour index scores,
including verbal comprehension (VCI), perceptuajamization (POI), freedom
from distractibility (FDI) and processing speed [Phese indexes were based
on extensive factor analyses and are thought taekgively distinct cognitive
domains. In short, the VCI is a measure of geneedbal skills, such as verbal
fluency, ability to understand and use verbal reamp and verbal knowledge.
The POI assesses ability to examine a problem, dnaen visual-motor and
visual-spatial skills, organize thoughts, creatlitsans, and then test them. The
FDI reflects attention, concentration, memory angmaracy, while the PSI
assesses visual memory,planning, psychomotor speed speed of mental
operations (Kaufman, 1994).The WISC-Ill generatesd 1Q and four index
scores which have a mean of 100 and a standaratmeviof 15. Psychometric
properties of the WISC-Ill have been well estalddhThe Chinese version (Chen,
1997) was used in the study.

2.3. Procedure

This study was conducted during 2008-2010 afteaialstg approval from
the Institutional Review Board of the Kaohsiung Néadl University Hospital.

Participants were recruited from relevant educatiamd clinical sources. Twelve
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schools and 4 agencies serving children with dgretmtal disabilities located in
southern Taiwan participated as educational soul@scal sources included the
departments of rehabilitation medicine and pedistat three hospitals and 2
developmental centers in the metropolitan areaer®auwho agreed to participate
with their children in the study consented andeflllout the demographic
questionnaire. Information on IQ was based on #gremtly administered Chinese
version of the WISC-IIl. The VABS was rated by thbkildren’s homeroom

teachers. The investigator withl5 years of clinieadperience in pediatric

rehabilitation administered the HVOT to the childraccording to standardized
procedures specified in the appropriate test maniddéle test was then
administered on an individual basis in quiet lomasi identified at each child’s
respective school or home and took approximately485min to complete.

Children were not paid for their participation hretstudy.

2.4. Data analysis

SPSS15 (SPSS Inc., Chicago, IL, USA) was usedlf@nalyzes. Standard
scores were used for all calculations incorporathey VABS and the WISC-IIL.
Raw score was used for analyses incorporating ¥ Hsince raw score for this
scale enabled a sensitive performance of compaisonoss DS age and sex
groups for this test (Wuang, Wang, & Su, 2010)epehdent-Sampldgest was
also performed to compare the HVOT total scorewvéen 96 children with DS
and 100 age and gender- matched typically devejophmldren (48 females;
mean age = 9yr 4mo, SD = 11.6mo) retrieved fromeaipus study (Wuang et al.,
2010). The relations of age and the three meagdé®T, WISC-IIl, and VABS)
were examined by Pearson correlations. Pearso®ficdent correlations were
also performed to assess the relation between WISGtal 1Q, HVOT total
scores and overall activity participation (i.e. gmsite score of the VABS-C).

Multiple (2 x 3) analyses of variance (MANOVAS) were performed t
assess the effects of age group, sex, and age-greexpinteraction effects for the
subtests of VABS and WISC-IIl. Two-way analysevafiance (ANOVAS) were
conducted on the VABS and WISC-IIl composite scoreffect sizes were
ascertained by means g, which reflect the proportion of the total vagan
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attributed to or accounted for by an effect, wit@10reflecting a small effect size,
0.06 reflecting a medium effect size, and 0.14erihg a large effect size (Cohen,
1988). If the multivariate test indicated a sigrafit group effect, follow-up
univariate F-tests were performed with Scheffé pmst comparisons. A type |
error rate of .05 was used for all analyses.

3. Results

Of the total study samplen (= 96), 28 children (29%) had no congenital
anomalies, 36 (38%) had cardiac anomalies, 16 (1 )noncardiac anomalies,
and 16 had both cardiac and noncardiac anomali&%)(1lindependent-Samples
t-test showed significant difference in HVOT performoa between individuals
with and without DSt{¢s= -9.887,p < .000, Coheml = 0.42).

Pearson coefficient correlations between age amrd HWOT revealed
significant correlationr(= .59, Cl = 0.21-0.66). Pearson’s coefficient et@tions
between age and the VABS and the WISC-IIl compssiespectively, for the
study group as a whole, revealed a moderatelyfgignt correlation (VABST
= .55, Cl = 0.20-0.50; WISC-llIr = .50, Cl = 0.20-0.60). Pearson coefficient
correlations between HVOT and the VABS domain amichgosite scores yielded
significant correlations (communication= .58, CI = 0.31-0.75; daily living skill:

r =.50, Cl = 0.35-0.69; socialization= .54, Cl = 0.41-0.63; motor skills:= .57,
Cl1=0.27-0.70; composite:= .55, Cl = 0.29-0.72)The correlations between 1Q and
either the HVOT or the VABS domains are all in thmoderate range (Table 1).

Table 1

Correlations between 1Q, HVOT, and the VABS domains

Measure WISC-I1ll composite HVOT

r (95%Cl) r (95%Cl)

HVOT .69 (0.47-0.78) -

VABS Communication domain .66 (0.45-0.77) .58100.75)
Daily living skills domain .62 (0.46-0.71) .50.85-0.69)
Socialization skills domain .58 (0.39-0.68) (541-0.63)
Motor skills domain .59 (0.41-0.55) .57 (0.27Q.
Adaptive behavior composite .66 (0.47-0.77) (®29-0.72)

Note.HVOT, Hooper Visual Organization Test; VABS, Viaatl Adaptive Behavior Scale;
WISC-IIl, Wechsler Intelligence Scale for Childr&ird Edition; Cl, confidence interval.
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To assess the effects of age group (three levetssax (two levels) on the
four domains of the VABS (communication, daily hgi skills, socialization, and
motor skills), a separatex23 MANOVA was performed. The results showed a
significant main effect for age (Wilk® = 0.72,F[6,128 = 4.60,p =.02,n2 =
0.12) with a medium effect size, yet no significaex effect (Wilks’A = 1.82,
F[6,128 = 2.60,p = .12) or agex sex interaction effect (Wilks\ = 2.94,

F[6,128 = 0.27,p = .81) for the subdomains of this measure. Tdiurt
investigate the main age effect, the between-sthgftects of the MANOVA
model were analyzed. For all the four indices, iicgnt age effects with medium
effect sizes were found between the oldest andhitddle group in daily living
skills (F[2,90 = 2.62,p =.03,n2 = 0.11) and socializatiofr[2,90 = 3.11,p
=.02,n2 = 0.10), and between the oldest and the youmgesap in four domains
(communicationF[2,90 = 4.33,p = .003,n2 = 0.09; daily living skillsF[2,90 =
3.88,p=.007,n2 = 0.10; socializatior-[2,90 = 4.12,p =.004,n2 = 0.11;
motor skills:F[2,90 = 4.29,p = .003,n2 = 0.13). The oldest group performed
better than both the youngest and middle groupsteltvas no significant
difference between the middle and youngest groups.

A two-way ANOVA was performed to analyze the eftecif age group
(three levels) and sex (two levels) on the testpmsiie score of the VABS. Main
effect was only found for age group[2,90 = 4.40,p = .009), and there was no
significant effect for either sexX[1,90 = 0.01,p = .99) or agex sex interaction
(F[2,90 = 0.04,p = .96). The mean scores and standard deviatiorthefour
domains of VABS and four indices of WISC-IIl accomgl to age and sex are
presented in Table 2.

To assess the effects of age group (three levetssax (two levels) on the
four indices of WISC-Ill (verbal comprehension, gqegtual organization,
freedom from distractibility, processing speedgeparate % 3 MANOVA was
performed. The results showed a significant maiecefor age (Wilks’A = 0.88,
F[6,128 = 4.82,p = .01,n2 = 0.32) with a large effect size, yet no sigrafit sex
effect (Wilks’ A = 1.34,F[3,83 = 0.67,p = .80) or agex sex interaction effect
(Wilks’ A = 1.12,F[6,129 = 1.55,p = .72) for the subdomains of this measure.
To further investigate the main age effect, thenveen-subjects effects of the
MANOVA model were analyzed. For all the four ind¢esignificant age effects
with large effect sizes were found between thegilded the middle group (VCI:
F[2,90 = 2.82,p =.03,n2 = 0.2; POIF[2,90 = 2.62,p = .03,n2 = 0.15; FDI:
F[2,90 = 1.11,p = .04,n2 = 0.15; PSIF[2,9Q, = 2.12,p = .04,n2 = 0.20) and
between the oldest and the youngest group (V{2;90 = 4.33,p = .003,n2 =
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0.4; POI:F[2,90 = 3.62,p = .009,n2 = 0.25; FDI:F[2,90 = 3.82,p = .004,n2 =
0.22; PSIF[2,90 = 3.99,p = .003,n2 = 0.30). The oldest group performed better
than both the youngest and middle groups. There sigsificant difference
between the middle and youngest groups as well.

Table 2
Means (SD) on the HVOT, VABS and WISC-IIl according age and gender
Measure Subtest Sex Age groups Total
Youngest Middle Oldest
(n=29) (n=31) (n=36) (n=96)
HVOT  Total Male 11.3 (4.6) 13.7 (3.8) 18.1 (5.0) 14.56)6
Female 11.1 (4.2) 13.6 (4.5) 17.9 (5.5) 14.2)(5.8
Total 11.2 (4.3) 13.7 (4.8) 18.0 (6.3) 14.3 (6.3)
VABS Communication Male 42.7 (9.5) 49.0 (8.1) 52.7 (8.3) 48.1 (9.9)
Female 44.6 (9.5) 52.0 (9.2) 56.8 (10.6p1.1 (11.3)
Total 47.5(10.4) 50.5(8.2) 54.8 (9.2) 49.6 ()0.
Daily living Male 46.3 (9.8) 48.4 (11.1) 50.9(9.2) 48.5 (11.4)
skills
Female 49.5 (9.2) 51.1(8.4) 52.6 (11.0p1.1 (11.9)
Total 479 (10.6) 49.8(12.0) 51.8(13.149.8(9.2)
Socialization Male 52.0 (9.6) 56.1 (8.3) 60.9 1)1. 56.0 (8.7)
Female 54.1 (5.5) 58.2 (5.1) 62.1 (10.158.1 (9.5)
Total 53.1(5.4) 57.2 (6.4) 61.1 (20.9)57.1 (13.6)
Motor skills Male 49.0(11.8) 52.1(11.1) 545@p 51.9(10.1)
Female 50.0 (8.6) 51.8 (9.0) 53.7 (11.451.8 (9.9)
Total 49.5 (9.6) 52.5(9.4) 50.8 (12.1)51.8 (7.7)
WISC-IIl  Verbal Male 54.8 (14.5) 55.4(18.3) 59.8 (15.0)56.7 (19.1)
comprehension
Female 55.0 (16.2) 56.3(13.7) 60.0(19.7%7.1 (17.5)
Total 54.9 (15.3) 55.9(15.1) 59.9(16.256.9(18.1)
Perceptual Male 52.0 (15.7) 52.2(16.8) 56.7 (17.0)53.6 (7.8)
organization
Female 51.9 (9.0) 51.1(9.1) 55.7 (11.952.9 (10.2)
Total 51.9(12.2) 51.7(10.8) 56.2(10.063.3(23.1)
Freedom from Male 58.1(14.2) 60.2(12.2) 62.7 (15.1)60.3 (19.0)
distractibility
Female 58.1(12.5) 60.4(12.6) 62.0(12.560.2(12.8)
Total 58.1(15.2) 60.3(14.9) 62.4(15.1)60.3(19.2)
Processing Male 51.1(10.5) 50.5(11.1) 54.2(12.2)51.9(10.4)
speed
Female 51.9(11.5) 51.6(12.3) 53.4(11.352.3(9.4)
Total 51.5(11.7) 51.1(13.0) 53.8(14.952.1(11.2)

Note HVOT, Hooper Visual Organization Test; VABS, Viaatl Adaptive Behavior Scale;
WISC-III, Wechsler Intelligence Scale for Childr&iwrd Edition.
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A two-way ANOVA was performed to analyze the eftectf age group
(three levels) and sex (two levels) on the testmusiie score of the WISC-IIL.
Main effect was only found for age grouig[2,90 = 4.40,p = .009), and there
was no significant effect for either sek[{,90 = 0.01,p = .99) or agex sex
interaction F[2,90 = 1.52,p = .55). The mean scores and standard deviations on
the four domains of VABS and four indices of WISICdccording to age and sex

are presented in Table 2.

4. Discussion

One of the study purposes was to assess the foatfoofile of 96 children
with DS aged from 7 and 15 years. In comparisorh w§pically functioning
populations, the visual perceptual and visual-matdegration functions of
individuals with DS has been reported to be imghi(Rihtman et al., 2010;
Wuang et al., 2008). Our finding of significantfdiience of visual organization
ability between groups (DS vs. typically developotaldren) supports this claim.
The finding of significant correlation between aged the HVOT is probably
attributable to improved maturity of visual orgaatinn ability (Kirk, 1992). The
age-related improvement on the HVOT performancegssig that children with
DS between 7 to 15 years show better visual syiothéility and are better able
to mentally rotate and organize pieces of visuddrmation as they grow up.
According to the test performance on HVOT (Kirk 929, children’s capacity to
identify common objects from fragmented visual mfiation approached
borderline adult levels (score = 20 to 24) by the af 6; the boys attained adult
performance levels (score = 25) by age 12, bugtte did not reach these adult
levels at any age. In the oldest group (11-15 fithe present study, only 5 boys
(26.3%) and 2 girls (11.8%) reached the adult |€xe25). Our findings suggest
that visual organization ability may be relatedhe longer developmental course
for both boys and girls in DS populations.

Our findings begin to shed light on the contribatiof visual organization
ability to successful participation in children WwiDS. The association found
between HVOT test score and the scores of the obildteacher-reported

measures of communication, daily living skill, sd@ation skill, and motor skills
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support the existence of a connection between Wodgtions and activity
performance. Our finding of an association betwkgrand all other measures
(HVOT and adaptive behavior) is in accordance wgtavious findings stating
that the 1Q of children with DS is related to theswccess at implementing
functional components and participating in specifictivities (Carr, 2003;
Dulaney & Tomporowski, 2000). This study showedtthdaptive behaviors
increase with age; in addition, functional attaimisesarned in childhood seem to
be sustained into adulthood for children with DSof#n, Greer, Aylward, &
Hunt, 1990). Therefore, it is essential to providenctionally focused
interventions from the earliest possible age indcen with DS. This need for
early intervention focusing on function is also pogied by our finding that the
adaptive behaviors and functional profile of cleldrwith DS does indeed
improve with age.

Also noteworthy is our result of notable age gralifferences on the four
indices of WISC-III; this finding may be due to @édopment in cognitive skills,
an interpretation that would explain the findinggobup differences between the
oldest and youngest groups (as well as betweealtlest and the middle groups)
on the WISC-III subtests. The suggestion of impbbedy function with age is
further supported by the relationship found for Wieole sample between age and
scores on all subtests and composite of the WIECFHis trend of a linear
improvement in performance on WISC-IIl implies thas they get older, children
with DS show better verbal comprehension, percépboganization, attention
inhibition, and are better able to quicker procéssreasingly challenging
properties. This may also imply that functional amation of the brain stills
continues in these children, but at a slower phaa that of typically developing
children.

It is critical to find a way to bridge with actiyit participation since
intervention programs for DS have traditionally drapized body structures and
functions (Rihtman et al.,, 2010). Base on the psenthat more successful
adaptive functioning may occur in children with hieysical foundation of better
functional components, it would be plausible tovle intervention directed at

improving functional components while using thesactions to create a bridge
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with substantial participation in age-appropriatg\dties.

A number of limitations are evident in the presstuidy. First, children with
DS (or at younger age) may obtain low scores onHWOT by virtue of their
limited naming abilities, even if the primary pegobgal functions that the HVOT
purports to assess are intact. Modification oftdet administration, for example,
use of the multiple-choice response format (Scleidtlet al., 2000 ) in the future
study may help conducting a clearer assessmenisaflvorganization ability
when the naming demand is diminished. Second, dimeescoring rules were
modified to accommodate cultural variations in ebjamiliarity and vocabulary
acquisition, it should be cautious to use and predrthe test in children of other
countries. Finally, this study used a cross-seati@udy design that limits the
interpretation of the developmental continuum oé tthild with DS; further

research should seek to apply longitudinal studyghes.
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&gﬁﬂ@mﬁﬁia(wa%)&ﬁ’@%@1*% = IRE Y i Bl 2 B
b By BERS (p<.0l) 27 A eiir s SMB LR nE = =
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B g Sk Bk Bk p-value

(8 i) p-value  p-value

Jaigid B % 0901 1.3+£0.0 72 <.01* .55

S/F) “ 0.9+0.1 1.3+£0.0

EERA 7 5 12+03 1.4+04 .02* <.01** .55
(/) K 1.1%03 1.3+03

RS ML 3 43170 444 +6.7 .03* .03* .97
2 ERE(R) M 46.8+7.2 48.0+6.4

ST SRR % 50.0+£13.0 53.2+12.9 <.01** <.01** 71
ERR(R) i  54.3+12.9 57.9+12.1

R ke K M E % 47973 48.3+x7.7 .20 73 .54
£ r(R) M 43.7+125 42.3+16.2

VLS SN "ﬁ 3 13.0x4.7 13.7+£4.7 .36 .08 .75
ERR(R) M 13.7+4.3 146 +5.2

EIMPF b B % 100.7+£12.0 102.7+x12.7 <.01** <.01** 72
(B) % 107.0+13.3 108.5+11.1

£ IRAE &R % 38.8+x10.9 36.8 £10.3 .93 19 .63

(B) “  38.6+09.0 37.8+8.9

smuigi & 619+160  654+17.4  <O01% <01 A7
(B) 4 68.4+14.0 70.7 £13.0 72 <.01**

i *p<.05. ¥*p<.01.

B MAFPE Higier A
(p=.98)% fait 4 §E (p=.13)

6#&%*%%ﬁi’ﬁ%26@%’§§$*
A (p=A3)EsA 4 (p=.16) w p A 4
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p-value p-value

Tiaw L4 4 31.3+7.8 36.4+9.6 .08 <.01** 41
(2 #5) " 30.1+6.5 342+7.2

I fatr A 4 4 189+54 20.8+£6.3 .13 <.01** .53
(2 #) i« 18.4+49 19.9+54

R PEX AR % 22.3+7.1 26.2 + 8.8 .16 <.01** 49
(2 45) " 21.3+5.6 245+6.3

Timg oA 4 3 34+16 40+20 .98 01* 92
(2 #5) " 3422  40+27

i AR == K N 55+£1.2 6.3+1.1 .10 <.01** .67
£ 4 (%%E) [ 52+0.9 59+1.0

i SRR == 3.3+0.6 3.6 £0.7 14 <.01** a7
B4 (%HE) M 32406 34:07

T2 T o 3 39+£1.3 45+1.2 .24 <.01** 71
et (%E) M 3.7£1.0 43+1.0

T2 e 3 0.6 £0.3 0.7+0.3 .66 .02* .99
R4 (%ME) 1 0603  0.7+0.4

I afiie 4 4F B 58+16 6.4+19 13 <.01** .53
(245« 28) 56+15 6.1%16

I yafi g rt F 4 174 +£45 26.2+7.8 .15 <.01** .25
(L8 " 17.0+43 25.0+6.9

T o ek ¥ 3 04+0.1 0.4+0.1 02* 26 72
(%) " 05+02  05+0.1

it *p<.05. *p<.01.
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The Effect of Backrest Height on
Manual Wheelchair Propulsion Biomechanics

Yu-Sheng Yan® Yi-Chuen, Tsdj Chia-Ling Le& Jyh-Jong Charig

Abstract

An optimal backrest height depended on the wheelchsser's ability of trunk
control and mobility. High backrests could impedeet range of motion of upper arm,
thereby reducing the propulsion efficiency. Thered the purpose of this study was to
evaluate the effects of different backrest heightg examining the changes on the
upper extremity kinematics and kinetics at differewheelchair propulsion speeds. A
repeated measurement design was used in this stB@ymanual wheelchair users with
spinal cord injuries participated in this study. P&cipants were instructed to propel at
two different speed conditions (0.9 m/s and 1.3 s a motor driven treadmill while
using two different backrest heights respectivelgiomechanical data, such as
kinematic and kinetic variables of the upper extrég were collected during trials. A
two-way repeated measure analysis of variance (AMQWas used to examine the
main effect of different heights and speeds on tedgnematic and kinetic variables.
The results showed that when pushing with the loackrest height, which was set at
50% of trunk height, participants could swing thempper arms more backward (p
= .029) with large range of motion (p < .001), irease forces application on the
pushrim, and avoid unnecessary force waste, therebyreasing propulsion
efficiency(p = .015) with less propulsion cadenge= .021). In clinical application, it
was suggested that active manual wheelchair useh® wmave sufficient trunk control
should use the low backrest to improve propulsicerformance. It also could prevent
secondary injuries of upper extremities related tugh frequency of repetitive
propulsion movement.
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B (occupation) & & B 4 e p ¥ 2 EY T UMBRIETFEERE
RS KB SREF Y B AT ROAA D 2 AR BREINSFE L FD
i 4/ (Hersch, Lamport, & Coffey, 2008)j B it &4 4f ch i k5 i 48 & i
By o RF O &%%\ﬂ:ﬁf)ﬁam @iy A AE o g p 2 e (latent
capacitiesy i&@ b e (F¥HE A 3 A3 § @i (Radomski & Latham,
2008) i# #s ke A 0 B K ARG A IE R0 f P HTES 2207
For kg s @iE s R 2§ (Creek, 2008) B oy B I es B % chiE A2
Pookgd §ooRaRBEIER CRALBGL 2 Earle s R R FFER L7 (activity
analysis, AA) R 0 MIFE R RER RGEEE DA > iBa @ EE
K B % (Hersch et al., 2005) /- f F7 4% -6 B % 2.3 P chenm# (purposeful
activity) » £ §Tes Bk S8 p KB > S EFERAF B L PR 5I BE
ééwﬁﬁﬁ@ﬁﬁ&ﬁﬂ’{E@%ﬁ@ﬂ\iﬂuiﬁgﬁﬁﬁ’%?
I EnBRE Bt 0 s B A B &2 4~ 2 54 (Creek, 2008; Kielhofner,
2002)-

TR TRk FRHE e B R LIRPFRGE P @SB
%%ﬁ&ﬁﬁﬁ$iEWU3%%?%ﬁéi@%i@mmgm%%ﬁﬁﬁ&%
Bosl o @ FBRA e EF T B R el AR 0 2 JE I BCEenpE I A AR
masmwrr DGR R SR 0 A B R R R R E AR AL 3K

BEFausR PAREE o T ARNICREY R FLRBREEAL
Shif § a2 B o B E AR L o FFEE RRAHTR E EH LT
4 o R - AR R T PR PE &AL (McCluskey, 2000) Fpt
iéim—%%ﬁiéﬁﬂi’%rﬁﬁﬁﬁJ%ﬁﬂ’ﬁﬁﬁilkgﬁ

FRBEY A R AFIEY St A2 PP %’%."liftff—igi 2
EEFVERY VRt EY > TREVESIRELFESZ N
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N>

—., BB

FEATE - S RS RpFY > d 1 ¥ 28 R Gilbreth Gilbreth
AAFE R E R B e BF 0 I 1 R PR Ao (T Y
(time-and-motion)sa 452 2 » A 4rHRE P X F2 1 BR G NITEH N o 3
& ’fég e R BT R RRREB TR v sk N7 4 47 (Radomski
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& Latham, 2008y B ip g Afd » HBH A 47 v UL = B & 5 - K 5 8F

BB ALAFLDER ERLG R MR RERRAL LA AERA
LG R EE AT DR A RENEG L L ER AT (theory-focused
activity analysisy £ 7k 3@ i e AL E B 2 o K 5 rd B

% ¥ 2 B# 4~ 47 (occupation-based activity analysis)s 3 B % & %87 5 &
FEar 2 chk % 2. 447 (Crepeau, Cohen, & Schell, 2003« i /o f Fr e & ¥
GREET O R EAL L BRIEF I OTIRLR O LY BREH T
Fo A FEBLAATIURETB R EFOERFEFE LEG B agreE 0 B
fﬁ”"\» A F’“ 2 RPpA T ORARREEDORNT > S FREAG
hor s A < »eF (Pedretti & Early, 2001)

DEE AT AR ARG ISR T T PR OA#H D AqRhk a1 iTY L
w378 £2 1 & (Creek, 2008; Mosey, 1986)% it ic iy & 2 f5d i do 2
17 %A BYd BR2ZZ R FEFGa e s R BERFERD NEZ

ERE R BER AT TR B Y LI RBER TR R A
WA RS Y R T GER R L ATk 1 T AR & ER T Rt
R MEEFFEmRL LT L w2 A AN % e+ (Hersch et al.,
2005; Doherty, Stagnitti, & Schoo, 200Hodgetts% * (2007 $ B it in i &
FARELEIRELRAARTAAFER > T2 R BTG x Pl g o

AEFZpRATRAEENF L REEE - Rk L KT AR #HE
ARFE > BYERAHRARLL > LEMPERY DR B I S
RAAMEIBLT L R {HFREY P BRaioh 2522 R FEHE o
A )‘ﬁﬁ”g@»%’a oM 2B Y iEARY 114 EAgenhy » R P ERHhe g
BREELERY o UE EFPFRENL S LA R B LB % (Dickerson &
Kaplan, 1991; Hodgetts etal., 2007k ferk #kic @ > RE 2 7 1B EBGLIS
R L BB R R AP FE i o BdF s ;“ﬁfa—&izi@.i P d 47
FAROE Y o - - TR s > G ERY BT RS - S
B R EDARPIT NEFRFER TR DR EEE (Herschetal,
2005)° itk B AR A 2 HEF k¥ F /R EBHEVE Y (rote learning) s 3
A e B R EEY dvivhe o dok il G g s N ¥ 6 A
TAFO R 2 Y BY - 23 TR EBEHE DAL 0 R ARK (T
FL g FE AR A £ R 2 (Perlman, Weston, & Gisel, 2008)
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TR AT BARP FEIBGLIS RS L R A Eéw*#i«nmff*
(domain-specific knowledge)%_5 # ,LB?& e RAREEY Y o REFZ A

i (intellectual skill)e @ i&38 5c # + F e+t & 4 BRGL R RV AR S
VAo (vis > et B U ampiha B Foac R 1 (BRF 0 R 96) 0 AF
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o L BT o o G AoTR o I A 2 U M AR e AR o T4 B s @ 3
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WoFHG - AT L HA o - LA P - .fs.ﬂ_f%éﬁa"lﬁéﬁiséi? Bor2FrFRR
Y2 88 Plop) S enfg B P @ 2L AR OHEN (F12
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FIM o E2EY TR ey  F2a HenprRohp a1 304
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G S T TRR R ARG A EE L A TR
£ATHE TR 1M 02 F 2 QR BE Ak TR TRF i) 3
T RAR AR 242 K18 (Perlman et al., 2008)

NPT ER R L AN T AR AR KE R NER £ .
RELGhgE e T HEAEY SIS T U AE Y BRY KEL
For AR FA A p R LNFEE L ATRA R ENEY 46 ik
PR R - RETRAIAPT 2 F e T T OGRF 2 M
Yol oo R AFE S EY R AR RS R TREEY Uk A4

ggs b oo

=, WEEWR

"% (scaffolding), - @& % .4 Wood- Bruner# Ross (1976)7#
o dp A S R (expert) &2 £ (novice) hE ¥ AT R EF Y *"z L
REmAp e Bt R hE TE REE AR LEE A F Y

g ¥ % (learning scaffoldings)* # #cf & 2 § ¥ 427 » “tH i
:}friﬁ FE Y Tk * chk g K (Sharmaa & Hannafinb, 2007 )§ 28 s & £
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RALfRAhE A= N2 5d R 5%E pEE TN 8 -I-,_hgl, e
LSS B o1 I b 2 R eni jE (Wertsch, 1991)% ¥/ ﬁ F v i i 2K
kA iﬁ.? nppAx g Y jr 4 (learning gap) B U AR OPER 0 @ 2%%« 23
BBV LT PV L RERRE RS DE Y EH (McNeill, Lizotte, Krajcik,
& Marx, 2006)-

FEF TR S YR 0 D T e B A F Y ZPDe Fp - By
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“5 R&hF k= o 3LiEfe (psychological processprit & 5 4 & # ¢
poiv (internalization) 22 f > (Puntambekar & Hubscher, 200%)=- ) %
Gt BIEEARY R R I ol ALE 2 R R R R R Eg
£ Jﬁ fpay5tehd 3 (Stone, 1998a)(= ) % ~ @ 7 e F ¥ B 1k
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Brigt endg f Ao ¥ o0 = (Puntambekar & Hibscher, 2005; Sharmaa &
Hannafinb, 2007)

FEbd REFVRBEEY F o ARG Dl 2 FY AR
FEEP R B RE L b TER AT ARV 2 A B
SRREHE G LFOMAE Y BRI BERR AR AR oo
Aol G AREY R EGHEY BE > U eg L FY L S ZPD-

=, EHEERRNER

EYERECFRBE 2 IR A4 o FhggapRizeqgsp

FV 2R FLE RPN o KEFLPEEIEFEI P T UREFS
f iR s R R R S BB R
(Puntambekar & Hlbscher, 2005)e 3. 4 ehB e o f 1 F ¢ > B B 4515k
FHET  F58- BEY A R Fd agim- - HF Y%
B 2 G A L@ A S RERFLEY 2 T REARY
ey (Heh > 296)e - Mk F Y chifzy o KEFRFIZFFET U
Bz AR F e 5 (- ) RAIFI RS (2) MERREEHE
ta(z) e g (r) B8 Y @2 858 (T ) BRU#F 1z
(# ) #EEZFHf242 5427 #(Hsu & Roth, 2009y @ s 7% pF - 7 L ¢
e N (f§46 B 0 296; Quintana et al., 2004; Stone, 1998a,b) (- ) #
#2 /82 (curricular scaffolds) FEFRP PARE T N B AR
FHARELTY F > MNEHE I RF I TLRELFY F- Bho

BY R LREE S TR OgAERT - K%K S (Enfield, Smith, &
Grueber, 2008) (= ) # % % /’5 (coaching scaffolds) 2. & 17 &k & 477
G KRR EY F o FRELDEY S e c KEF AR ECFIH
P2 ELRSAcREP I d > T AALEY LB F L F L ORE
TG ERRE B RE BRI w4 %E(2 )R ®E% (peer scaffolds)
B BEAFAAIAELEENIN S B EYFHY hEREFER P EY
BEER L g e TR FARZ AL GRE (2 ) FY 1 EEE
(learning instrumental scaffolds) & i/ 7% ¥ r1 4224 § 4 5 soehie 5
REFENLFFLPFTEFUSHERTE Y » GRIEFHE? F2 T HT L
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McNeill & Krajcik, 2009) -

Flpw sk Av S FRAITARLICRELEYRE 2 AR
Tk 1 iF e B2 Pl & DB 2 A8 ¥ A g R L
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YLAB RS AR MR 2 £ B o

ML=
—. HEHR

CLESY FPEY SRS 8 3 ,krﬁﬁﬁﬁgéﬁzdﬁiﬁﬁé
ﬂ&ﬂﬁ,’vQéim’ATBOwkﬁ TH 2 TEd st %
fw o e A BB ISR (- ) BT o ?hmﬂf% Y S 4
AASHEFERZ AL I R LR A2 G EE oz B A
SRR AR (- ) 2EPEESY o WAERL VR 22 F 2 L H
YAzdeBb VX3 BEF AR (F(2,87)=.946p=.32) R = e84 hie 7[5
B 47 ) dAea 0 ARELE AR e

WERRGT

AL ERERRRT M FE R AL L2 e AB 2
ARk REFFRSEYAF CuifRE > ARFERT REH
B YRR A 2 BT RHRRT L CARE TRERRFAY ) FeY 0
R EY LB THEREE A AR (T AT EN AR FA
ftd- )i Bk TiER AT e o # THIEN AR FREY LR
o RPREREFESE TR COEIE WM LE I Chn TRk AT
SR e S A NI R AR
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2EMR

ARy Tigbatr it Y YR IRV 1A RS RY
—'ﬁ/gf » 1T A éw%ip7 AR NOF
(=) AP R TSR FREYIEEE FHLEHRZ
AR T Ed AR 2ZENE A EE TR E TN AR G
FLHESTREY T 23601740 5L R (expected performance):
/»\%éh%FL%J » I %% Creek (2008), Haglund® Henriksson (1995) 2 Hersch
F 4 (2005) BE ¥ iEd A T2 A B T AT o ARPMF E D F - R
Bo2 - AR B0 DA TRG A DAEE R 23N L ER ARG
$’fz;a%a\%%%a\~ T H o LR AT
SNl X TT Bwig o 2173 B 2 BB BTkt 7 h - EH A
Vrdf el R T - BEFLSPFAR  FREZINLEE G & A7
SIS LRI TREY L & o Al IR R N O U R U R
FENFLRG -0 2 2d AT FAL o a P Fp FAFED TS
AR GPHE-BATIHIRE2BaATEOL LR 5L )
BT ANHED TR RenER G LW A UE FAeP R i R SR
AYRE e bldet 22K G umpﬁ A fesg ek i (Strength) 4 i ent 4
n D ggd (raoep 3 ﬂ‘i{‘ﬁﬂ”i\ﬁ““i&% —T-—v\,a'{?‘ii'fﬁm
PR AP 2 MMT § ¢ Sagit), o
ARATR 308 Foaz BB ok B R AR TT B AR 2L
THERN OGRS ESARNEAAD > 5 A ) 2% RSLR K O 5
B eAe 25l Ea, § 635 (82.9%): 4 R 1k R A, (11
) 2 T35 2 kR, (25) % 133 (17.1%) 27 L EF 4 > F & 4o 2
i e oyt 1338 P i} ﬁsﬁ%ﬁuﬁﬂ,&ak&i@ LEESETE S L P R
s BEZEP P F o FI o d B RERA B is o THIEN AR
N FERE G I a0 RPN F R o B AR ) ¥ -
BORFETESE P 30 AL K EA > A A ¥ B2 - RERF (1=.82)
RIS RRE 4 BT A o
SO REEERE CRESFERIRFU-H-rF N b RE
a1 B S H ARSI e I E S N 5 1 e

x\’i
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FHEINEFLOTRAE IR R EEAFWEFTR T LS W ko b4
PELABEMBAEE G THITES DR A2 B G 2 A4 N R
FFg e ZHpEE L >N % AR NERZES L A BRI 1E &
FriblmiE ) s rde (07 8% g 23 em do 0 N E 2 AR R L3
TE R BN AL B S AR @il g 0 A EREF WP
NRAFDEERATL ST o blde o §EL BB TR ) 2 AERF
REF € LWP L E TR - Aipd? Fr 2 pEEF I 2wl gy
B LS REMTFT A RERAFEEFFTE S Y EREHARAT
- EREORE H o LR R F 5T o (pedagogical content

knowledge, PCK) »# 3 @ 2 Tiddats ) B ARE ¥ » 4 - EERR
R RF Q& h% TIEF 0 RATM O F 2 g el g ;‘i?’r%ﬁfr?é&
(pedagogical knowledge) - F& 7 B i 7o Fr 3 T2 B EARE R
B R . T}Q‘” WM BRI 2 B s (content knowledge’)rﬂbLL ’
PR R R o AR B2 PCKo R iz gt B 2 2B % °

m, WsEiE

AT 2T Ed st HKEHEAEEFRF S 2008250 3 6% ol
R mBA R T &R (2 ) AR DT = w4 Rtk i Edoa
F74 > 223 250 PPN > ER L EELGA 1T B RE TSSO
E T\ Fr AL i 2B (21 %- R FHREFHREF S
B RZFRLENTHREERE -

il
FhAt  KEEARFFRLAZP R
3
gy HE EHAEAR G
RS

:}3“{? /éf"&\’l"’/f%’]‘ééiﬁ}] N T_E
o NEBREMLIGEP RS TSN

S R MPEERA L RS REEFATARS

Frd gah BHEs A ke TEY IR EE & TRE

ENEaRT 2 lﬁilﬁléﬁg*.{r BiE I’gﬁsslafiz ) I’?{gﬁ

Ju
ok ol

90



HICE-RBRICEAPFAS SR OB REFTIE SRR T &I -

PANBagr T HENEH AR Carr T-Edifrit o

o MEAKEDAT (B- - ) SREABEEL > 0 KA
A THE AL MAER Afr T Z B PRE S PRERSHE

FoRE(FZR ) FiEARAFEEEFAFZEY S REAR
I r hF Y 1 EFEE AR RSB TL 0 B R AR
e o p R L2 BRGFIE O RBEFRE A ALF > FEY
eniE 73 H 7T M AE (task skills groups) (Barris, Cordero, & Christigan, 1986}
VPR ALIAREN F 0 TRABRAEEG 2 Rk 9 N0 E
FA7 Ry 2 REFE L7 4 Far * 50 -

HEFAEEFLAPTZFHEM 0 B FARRFEKR S pE F@?s"ﬁ
B8 (power point) H#-5 i F 6 & (7R AR Y 2 AR Y esa & o R FEH
AT R B AR ARG RE AT E‘%ﬁﬁgﬂﬂ (RIS A L
ZeBA R EZ ERLER (ASBEiilENLAR - Clei- 4
) EiEFRY o ud %ﬁﬁﬁf#él%‘ri?’fﬁ’—*ﬁ%? BN X- ScUN A A TRE SR 1
oA ELE A R Ry o

PR (R v T) NP RRKEE ) nE A Ry
BE o BREEE A cABREFARY FYFFE S RFEEAAT o
ﬂ%@éﬁﬁié%im?é%—)%ﬁ%@’é%%%ﬁi%@(mﬁmn
fitness) 2. — 3%i> » FIo Wi MM A P F > gAek gRBREE A 2 La
HEER o A FH P BRI Bl R &_Tp‘?i%i AE R H
s 6 (Barris et al., 1986; Creek, 2008} it 25 4 £ (7 5% A~ 72§89 B
M S BA-AEFLEF P FRABERL AR CIEUE AET G o
(=) 1 2 % w&_Kilhofner (1983} = R e R AR R fE

kﬁP@.ﬁﬁwﬁ‘%i‘éﬁﬁﬁ%ﬁi%§’4mﬁﬁ&lﬁé§

N

S

¥ ELB R asd (Dickerson & Kaplan, 19919) » =t $f B8 4 & {7 /5 #
A\%%ilﬁiﬁﬂﬁlfﬁ’l“i@h Bxha1irz? ZRAMITEYS > A BXD

AT LA TR G2 B o

=, BERKRERD T

ARy s 53=E (embedded assessmen)it i 70 & AT Y LK 2
RELFIFY S22 R4 - AR - 20 FANLaiEdhrits
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B 28 > ML FANTEEE Y ERY KT L F £ L2 (academic
achievement) /## & 47354 > 5% > LAY L w2 T RFE (14)
FTRHEB AT MARE SN ERFRBLITE N FREDREZ ¥
BoEgl (1A) TR 2R a2 TRAEBIBR - FHEL
BB L 24  hMi 04 ExEdAairas i 1644 o220 235 p 2.
AR DR T Egratr gt b TiEd i ) HAP > #2308 L9
PEREREFER A2 M AT TRAMRGRG LB A EL TR
foodr  HA? o BHERREFZEPRE o Y Tl EN AR, 2 T- 42
By BE RPN T FHAFRRELARL LD

AE 2 TR B A RENT L RFERSITE R RS
4§#iéﬁi°éﬁiﬁﬂ“ﬁﬁ¥’uiﬁn@ﬁr&ﬁﬂ@ﬁJi T
SEEE AR (SRS § U (AR = LJ% RS & ST &
A2 BYF O LFCFWEELATER KRG 3 TmE 0 F
WETREWT IR INAHFER o ZMeEFFHEEFE AT (ANOVA)
Bk s o A Y ok B (effect sizep?) kdp it H ¥ BRI A EH
ARz F oA w° 5 .0100.059 2 138 A m| A~ ¢ s Bk
(Howell, 2007)c & ® &+ ¥ MpBFfzE R & EN EN-E E¥ SUEEY
2 Mg BB RAEE MU G BEEREE L 6% T B ¥
ﬁ@%%&ﬁ,ﬂﬁﬁﬂﬂﬁG%ﬂmﬁ BT RWETY RAMG 2SR
Ba16%t ¥ MM BLEAMN A (LM h o 2 88)

fa R
{5 2R B MRz 3

€ AREYEELABE NEFENEERYN BM - 1B IR
A BEHEER AT H I gk 2 Fliz b s TiEdadr  H
W2 FEIGRIEFLE AL EFE - ¥R Lo REY
4o 2977 oz B4 TE A HAY > BY Aot RIEFLR
(F(2,87) = 38.95p < .001) ‘. * Scheffeiz iats F A+ # R A 2 (M=99.5,
SD=13.2): B = (M=101.6,SD=13.0) & ¥ £ »ci2$ £ & » e §397E> C
(M=72.9,SD=15.8)c 2 " A~B 254 & T/g#iir | H 7w’w%?§”%
TSR B hB Y ARt ,gqf/g_; Ciw o

p\
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MEEA R ER AT TR f TR U RE
%%mi?*@&ﬁﬁ%i(w=A&*%mBS)kﬁmﬁ“7F§?€
B2 ASBao izl a0t A HLE AH AR AR KL
TR fe~ 1F > {2 wnB Y Al 5 45% R R R FI Mo

PEY R T At HAY B F S R RS Y okl R

33 %i‘: 7 “' oo i
=g

B B TR oo
% 2
Z2 T3y >z Tmimie, 2 TEABERE, 2 100 k2 %
AR A
A e (n=30) B % (n=30) C/e(n=30) ANOVA
M 95%CI M 95% Cl M 95% ClI
$ (SD) <A % (D) <A 1% (sp) < g &8 of
T35 995 944 1046 1016 965 1067 729 678 780 390%™ 45
S (132) (12.9) (158)
s 388 367 409 446 415 479 340 305 375 134%™ 19
it (56) 86) ©9.4)
H 607 600 644 569 543 595 3895 363 416 609%™ 57
Bf:  (10.0) (7.0) (7.1)
AE@YEVILEE BEdT AV LA REALE  Cod il -

w’= 2% & -

Hkk

p < .001.

=, REURABSSREREFERE R

Cade ot | B Az 8V B - oAy 4 BT A R I e
PEA By f2 foikz f2 B M B 2 (Hallett et al., 2010) F]pt » 5 7 § i2— By
FELE TiEd ot ) B Mg s L TMER R, 2 TR

I TR R T BRI IS T E Y PR LIS Sty S
RS RS R A
a4 h T FEAB 3 | 22 T h ficicd 2B 2 AaMAREY 2 41

BHEB A G 225 NRR o R 842 TmAmE, & TRAE

MR R, 2 @8 L RfE: > 225 by BME 1 B ENRHEZ S
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YIMEREFLR FQED:1&%p<DmDousmdméﬁﬁ%$9
¥ # M B2 (M=44.7SD=8.6) ¥ % *»cig>t A = (M= 38.8,SD=5.6)
22 Clk (M=340SD=94) e A~CEfFixF £ 8 - k> NEY1LE
RiITLFEBAZEY - B4 4 Tims E"ﬁ*J FEUEES RTEZ R
BMid (0°=.19,+* 138)- 3 BB 4 A -Clot THARE,
%m%ﬂ’&%83§i§7%§ﬁ%f’%f§4PUQé%ﬁr%w%
FERFERBHEN LG LT R oA FRERAORE N2 F A4
ﬁ“?ﬁUEW§”$@£¢}%lQ%ﬁ%%ﬁﬁﬁ?UW”Wﬁ%’ﬂg?
FEERAr TR JHAY > 2 F A T ERADTIER 2 & RM G-
FARTEBELF  KEEAY @ T RAURE, ) 2 T8 B & >
dod 29 o Li- HUBREAFVRE S 2 THREBERE, 284 0 4o
2297 c REFR 2o A TREVEE ) NERY > FREFLE
(F(2,87) =60.85p<.0001) - ~ 471 * % | 5 3 FH =247 T2 1
B 2 B FRTUEN BRI EE T AMBEA L EFHAEPY (0
=57, * 3t 138)- f 12 Scheffez iz v o 47 # M A 2 (M=60.7,SD=
10.0): B = (M=56.9,SD=7.0) it % £ % » w32 Cx (M=39.0,
SD=71))-A Bl Cemild ﬂvaa?ﬁﬂu&%éﬁ SE1E SFANES SO
FH 2N 0 o FIPT Ut #FEY 1L /’5 exr Ntde s HEHE AP
T5¢ AFF > 2 TRAMRE, §3AEGPE > 2 23 57%
BFAAR > A F Ol A R RARR PR

Sk

TR AT AL R DRAE NS 0 S AR AR R E e o
BRI REAREEY ERY AT EREL L TiER A, HA
a,%@aw%ﬁ&#%ﬁ%%@ﬁ%ﬁéﬁé%’@%iﬁﬁﬁim%@

R PTEYORE > BB EBOERESIER 0 U E EFAR G P g
B ddk = Bk chmR i & R (Perlman et al., 2005; Hung, 2010b)

AT UEYILER GIEXNBEESITAR) U2 JEFEE (FF
CESIE) AEEYEETRE A > BREA N FEIFEEY T UF
P BB Y S RAPRIRY TR T TEdeadr HA o A2 i
FEIENER AT EA R K EIE ) RE G PEERE o e uE g
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FRd Ao N EfER L T EFERLA TR AR 0 B4 dp il
BT RV EBRT ) S REREFY S0k (Gagne, 1985) 11 T 38 T HAT

& ¢

—., BETEMEGBEFERBHREA

d @ %I ENA AP A Bl - S Ao Cledpi 3l ES
AP ERZAENRET RE L RIF P ENRAE IR F AT NE
B3 EHE et d B2 o Bl 3 ﬁ,m~ NE R 4 % B
iz Pt EHEFR N BEIH OB EREARNERE Z R4 @&
KIFFHERLE2 A2 LERGIZHHT > $0Ee A4 el o
#H-;¢ (Johnson-Laird, 19895 d £ 4 2 Benfg ity ¥ vy 4 Y Flip
A T ORI R P Y e o gt b B R SIE N ER ST AR
AT PTEE B Y Ak R W AFIER 0 Al s EE o2 -
5 4 %%ﬁamn’ﬂﬁiiﬁﬂ%aﬁii@%w%ﬁéﬁéﬁ%ﬁ

[ER

TR AR S T g SIE SRR A IR 0
W ERABfRELE > A I N AFMEAARELATAED FRT A
BiFITE o BEY P 3 HFFHEL ST 0 BRI ERT L
FEAITEHEEY B2 RIE BT LEEF LY hd 4 U2 IR Y
e 0 A FR A P2 B Y EERESSIEEY > R E S AER SR
PG e = R A T Sl S F= ?ﬁ;&{a LN OF X RN R = s PANE Sl A ¢
(McNeill et al., 2006; McNeill & Krajcik, 2009)

BB ERR BB ZRBHNRA

WKEF v Rl Wt B4 m@:ﬁﬁﬁﬁ’ii SHFLBE-A-B E2H2 AKX
il itz Tioa gy o LF i BEARF LR T AR RERS
REFHIGE A REEAZHEFLE aﬁwxr'sowé‘ﬁfw\%%-ei? Hallett
%4 (2010) 27 ¢ TR E hip ke o 4 q*nﬁ 2 aF Y ERY 0 FF A
MRfE2Z it RAFLRIFL2ERREBREFELEY > i seenfr 2 ﬁ*ﬁé‘f”
Ao gt th o B ATRE A 4 2 Y 2R E gAY o Hd - A2 M k¥
A RE A FLIEIRFLREFV 2P > BASIEFT LA F
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SIEY BEFSAFEL LT ORI §d BOPEL 54 BB Y 2
@ EiEd E Y £ (Savin-Baden & Howell, 2004) ¢+ = % ?zéﬁi% £ v
KEFGd v F  REABEP RO LE > a2 84 & TiEd L
H Az AR fEINL 8 Y 23z 38 (McNeill & Krajeik, 2009)- @ #EF © 3%
SN TN RRES NIEENS BRI BRREIEY R RAECFIES
(BN ~ 2R~ £ 1TV w3 Rag Y ) (Leung, Lue, & Lee, 2003) FF ¥ -
BRI PARRRE Y FuEiR o s - BATIA AHREF > M ML YE
2EY SR BURPEEFRAFRES SRERF L NEY (EF
(Berthold & Renkl, 2009) i & % F F F# 235 &7 4@ F Y nE L 12 F
2= # 1 H s gfg‘fﬁnéﬁ_ VB N IRR A o

b

=, RERNREHER

T S REY VT UREF L HFY e 5 £FE (multiple
scaffoldings) %‘?rglelw; e % Wk pEF “f TRRBEARNERET M
et FAN S v ad B AR R T /’5 % 3 (T ¥
W E Y L B, E L A 4 e (differentiated) s & 1 M en
(synergistic) & £ 4§ =57 (redundant) (McNeill & Krajcik, 2009; Tabak, 2004)

ﬁp*ﬂngﬁﬁﬁﬁ%#iﬁﬁiﬁﬂ’wﬁiﬁﬁiﬁiﬂkﬁ
W 35, HE"‘;&/)%%ﬂ FHR OB TR R E-FRE X /’5 e
A-B .s.ﬂ_i?‘i’?s“if‘dfﬁlié YT P AEEE B n g2 B UEEY 2
gR R KEY L4 mfg (redundant scaffoldings) (Tabak, 2004 % B

AP EYRRELZR BT AR 2 - FRERS LR FD
Bret o AER LA A RS fpk g R ERETE Y Sonhitr
a2 EAHM Y EEEEALpE - F- 36 Brhaig
AT 5 AR EIEF R ACl o Br s B EH AR
2k - ik 2B (synergistic scaffolding) = 3 17 % T 0 AR A

B 323 % #f 4o = gk (Tabak, 2004)

M, BROBREERARBISEERER

5?%%%fﬁﬁﬁw%m@ﬁ’%¥§iﬁ*ﬁﬁﬂ’“%@%gi
WA @t b mfﬁﬁﬁ;}ﬁ“{fﬁf (fading scaffolds)4 + & & 2 & % cijh
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2 §¥ +%& (McNeilletal, 2006y &% @ =i * chd G5 ¥ FE » bz e
Fre R cFiENFY ERLEY DR E T R F L DY
LEF LA T BT BN O RF L b p AT
G RFADEYREY > VERADNDEYIER S > kil EN 474
Hed o B BHEYAHFLIHR O IENLIRT LB Y o
TRRTVHEFE L b SR A e ool e (McNeill et al., 2006;
Puntambekar & Hubscher, 2005)

BER T o - ARFAREERESN o HEBEBRLIGREERA 0 2 FH
d e AR A A (Blde B R IR - HBAL GRLATI R FONRGL s f B R
Boniagh® ) Be R FERN R FBRHG L TRk (de
%%ﬁ%jbﬁﬁtﬁ?ﬁ%ﬂ’uiﬁﬁw%ﬁm1ﬁ§)°&%ii@”éﬁﬁ
F Y ERAT RS CEFA R E AR R E 2 R g
VERAZRIC S ARE SRR PP G0 FE 2 L F AR R
i M 2 G TR o TR A i 4 e

AP REFENERAITAK ) R K EEY BT 1
HE D NFY Sn REFOUERSIET URRE L D a4 TAE o E L
CHBIERF Y B RAMER IR AT a3 EF Y EEAT S
RED AFERY PFEREDPUEPFE > 2 FF 2 0T oo
BITREL L o P AT R F SRR PRR SR AR IR F
?%%éﬁﬁ@ﬁ’%ﬁ?{ﬁ%kﬁgiﬁﬁﬁ’iﬁiﬁﬁﬁﬁﬁ’%
FRIENEE A AR N E R T RS EY BRSSP R i Y
?”ﬁﬁiﬁiﬁﬁ$%%@aﬁﬁﬁw’ﬁﬁiﬁﬁé@%?ﬁﬁﬁiﬁ
FESFOT > HUWH L DY AL LG VAo Rl MW I ERY R
o I Er A Y hi B PIF ALY Y BEEN

34

33 s 3
g Ly

S 3K

FpE (% 88) c MEREART BB FRET o S0 P o

£ 2T (3F) (A 87) - kBEwRE-FY aqiiwi# - (hitg 'E D. Gagne,
C. W Yekovich, & F. R. Yekoviche &% @ igim o (¥ 15k & 1 1993)

EEHE®E (X96) - KT wEE o S4H L E

el (% 06) * FERH= £nPIPERPILS PBF (L IELH
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Intergrating Scaffold Strategies into
Activity Analysis to Enhance
Students’ Learning Achievement
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Abstract

Activity analysis is a vital skill in the clinicaknvironment, through which
occupational therapists provide purposeful actiesi to assist clients in
maintaining occupations. It is recommended that teang support should be
provided for students to acquire the skills in agty analysis. This article reports
the effectiveness of using learning scaffoldings ihe teaching of activity
analysis to enhance student’s learning achievemeiinety students were
recruited and randomized equally into three groupafritten scaffold was used
in group A, while both coaching and written scaffid were used in group B.
Group C served as the control group. A self-designeorksheet with directive
sentences that provides learning guidance for atyivanalysis was used as a
written scaffold. The worksheet was reviewed anddified based on expert
opinions to ensure its content validity. The intater reliability was 0.82
(Cronbach's ). Coaching was provided in the form of teachersrab
instructions during the class of activity analysi#\ctivity analysis unit was
conducted for five weeks. Results showed that theese significant differences
among three groups, indicating that written scaftbend coaching can promote
students’ learning with high effect sizawf = .45). Written scaffold facilitated
students’ procedural knowledgewf = .57), while coaching had a significant
effect on students’ understanding of uniform termatogy for occupational
therapy @?= .19). These results suggest that teachers can diféerent
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