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Abstract

Children with developmental coordination disorder (DCD) face significant
challenges in the classroom setting. Teachers are ideally suited to recognize and refer
children with DCD to rehabilitation services. The identification process relies heavily
therefore, on an understanding of teachers’ perceptions of children who present with
DCD. It has been suggested that teachers’ perceptions of children in the classroom may
be influenced by factors such as child gender, child behaviour and the type of motor
concern. The present research attempts to determine whether these factors influence
teachers’ perceptions of children with DCD. It was found that gender, by itself, did not
influence teachers’ perceptions, while child behaviour had a significant influence on
teachers’ perceptions. Findings from this research study suggest that teachers may only
“care about” or “notice” motor concerns in the absence of disruptive classroom
behaviour. The type of motor concemn also influenced teachers’ perceptions of children’s
motor difficulties, and this was shown to be influenced by child gender. Findings from
this study have important implications for rehabilitation professionals managing children

with DCD in school settings.
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al., 1994; Skinner & Piek, 2001). This recent literature challenges previous beliefs that
the motor performance of children with DCD would improve with maturation and
experience and, therefore, that they did not warrant intervention (Fox et al., 1996).
Documentation of the considerable risk for children with DCD of secondary mental
health and psychosocial issues and academic failure has highlighted the need to identify
children with DCD as early as possible (Missiuna, Rivard, & Bartlett, 2003). Children
identified at an early age may benefit from intervention directed towards education of
teachers, parents and children regarding the nature of the disorder, a necessary first step
towards prevention of the negative secondary consequences associated with DCD.
Recent evidence suggests that instruction in a problem-solving or cognitive approach
may also be beneficial for the management of children’s motor difficulties (Miller,
Polatajko, Missiuna, Mandich, & Macnab, 2001).

Many of the motor difficulties seen in children with DCD can be observed in
classroom activities and on the school playground (Cermak, Gubbay, & Larkin, 2002a;
Missiuna, 2003). Children with DCD have difficulties tying shoelaces, doing up zippers
and buttons, throwing and catching a ball and maneuvering on outdoor playground
equipment (Cermak et al., 2002a; Cermak & Larkin, 2002b; David, 2000; May-Benson et
al., 2002; Missiuna, 2003). They also demonstrate behavioural difficulties including low
frustration tolerance, poor motivation and “off-task” or avoidance behaviours (Missiuna,
2003). Teachers are therefore a significant source of referrals of children with DCD to
health care professionals. While teachers do identify and refer some children with DCD,

known prevalence rates suggest that they are only referring a small proportion of the
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children who have movement problems. It has been shown that teacher-identified
samples of children with coordination concerns differ from children who are identified by
other sampling methods (Keogh, Sugden, Reynard, & Calkins, 1979). It has also been
noted that teachers fail to identify many children with motor difficulties (Dunford, Street,
O'Conrell, Kelly, & Sibert, 2004; Green et al., 2005; Junaid, Harris, Fulmer, & Carswell,
2000; Piek & Edwards, 1997). This may be due, in part, to the fact that standardized
assessment tools that identify motor difficulties are not usually part of a teacher’s
repertoire. In addition, teachers do not receive formal training in the observation of
movement difficulties. Despite this, teachers are the gatekeepers in school systems.
They are the individuals who are called upon to identify children who require additional
support for a variety of reasons, one of which could be motor concerns. Therefore,
teachers’ perceptions of children’s motor performance have a considerable impact on
which children they refer and why they identify certain children as requiring additional
assessment. These perceptions are instrumental factors in the overall identification
process.

A large body of literature examining teacher perceptions has focused on teachers’
expectations of the academic performance of typically developing children (Garrahy,
2001; Li, 1999; Peterson & Eainbridge, 1999; Tiedemann, 2000; Tiedemann, 2002).
Studies have also examined the perceptions that result in identification bias of children
with developmental disabilities (including children with reading difficulties, learning
disabilities and attention deficit disorder (with or without hyperactivity)). Findings from

this research have suggested that a key factor that may influence teachers’ perceptions is
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(including disruptive behaviour) as well as motor difficulties, an argument can be made
that teacher perception of the behavioural problems observed in children with DCD could
also influence teacher perception of their motor concerns.

There has been limited investigation of teacher perceptions of the motor abilities
of either typically- or poorly-coordinated children (Granleese, Turner, & Trew, 1989,
Hay & Donnelly, 1996). Much of the focus of the research investigating motor skill
appears to have been on determining the presence or absence of “true”, biological gender
differences in motor skill ability (Nelson, Thomas, Nelson, & Abraham, 1986; Nelson,
Thomas, & Nelson, 1991; Thomas & French, 1985; Thomas & Thomas, 1988; Toole &
Kretzschmar, 1993). This work appears to have arisen in response to the age-old
question of whether males and females actually demonstrate differences in skills or
whether notions about the motor abilities of boys and girls are gender stereotyped.
Research investigating possible gender differences in motor skills between males and
females has examined a number of fine motor and gross motor tasks looking for
differences between males and females in general, and between the genders on type of
motor task (Morris, Williams, Atwater, & Wilmore, 1982; Thomas et al., 1985; Toole et
al., 1993; Toriola & Igbokwe, 1986; van Beurden, Zask, Bamett, & Dietrich, 2002). It
would seem reasonable, then, to assume that a third factor which could impact upon
teachers’ perceptions of children’s motor difficulties might be the type of motor problem
that a child is demonstrating (either fine motor or gross motor), as another possible
separate factor or as a factor that interacts with the gender factor. While gender

differences in motor ability in young school-aged children may be present, they are small.
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teachers’ concerns about children who demonstrate motor difficulties in the classroom
are influenced by child gender, child behaviour and the type of motor difficulty.
Knowledge gained from teacher perceptions may inform efforts to educate classroom
teachers and special educators about children with DCD in order to facilitate early

identification of all children with DCD, both males and females.
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more awkward or “clumsy” in the childhood motor activities that develop naturally and
effortlessly in more typically developing children (Orton, 1937). Remarkably little
attention was given to these children for a period of over 50 years. A tremendous amount
of research in the area of children and motor coordination difficulties has been conducted
over the past two decades, however, by multiple professionals with varying perspectives.
During this time, while the descriptions of children’s primary motor limitations have
remained essentially unchanged, the labels used to describe them have not. Historical
terms used to characterize children with motor difficulties have included, but are not
limited to: Developmental Dyspraxia (Cermak, 1985), Clumsy Child Syndrome (Cratty,
1994; Gubbay, 1975) and Perceptuo-Motor Dysfunction (Laszlo, Bairstow, Bartrip, &
Rolfe, 1988). More recent terms include Developmental Dyspraxia (Miyahara &
Register, 2000), Minor Coordination Dysfunction (Watter, 1996), DAMP (Deficits in
Attention, Motor and Perception) (Kadesjo et al., 1998), physically awkward (Causgrove
Dunn & Watkinson, 1996) and Simple/Complex Minor Neurological Dysfunction
(Hadders-Algra, 2002). The use of multiple terms to describe the disorder has made the
understanding and identification of children with DCD a more complex process. In 1994,
through an international consensus process, the term Developmental Coordination
Disorder (DCD) was given formal recognition as an official movement disorder and this
term is now officially recognized (APA, 2000). The term DCD is now more frequently
used but older terminology still lingers (Peters, Bamett, & Henderson, 2001).

Now officially acknowledged as a movement disorder, DCD is a diagnosis of

exclusion. Specific diagnostic criteria have been formulated and are outlined in the
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Diagnostic and Statistical Manual of Mental Disorders (APA, 2000). These criteria state
that:
1. There is a marked impairment in the development of motor coordination
and a delay in motor skills.
2. Significant functional motor difficulty is present and impacts on academic
achievement and/or daily living skills.
3. Coordination difficulties are not due to other neurological/medical
disorders or to pervasive developmental disorder.
4. If cognitive impairment is present, the motor difficulties exceed what

would be expected.

Prevalence rates for children with DCD have been estimated at approximately 5-
7% of school-aged children with research performed in many countries around the world
confirming that large numbers of children are affected by this chronic health condition
(Gillberg, 1998; lloeje, 1987; Kadesjo et al., 1999; Wright & Sugden, 1996). It is also
commonly accepted that males outnumber females in a ratio of approximately 2:1 (APA,

2000).

Prognosis

Strong evidence is mounting that indicates that children with DCD are not only at
risk due to their motor coordination difficulties but are likely to suffer from significant

secondary consequences without remediation (Losse et al., 1991; Rasmussen et al.,

11
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demonstrate variations in movement force, speed, direction and timing (Henderson, Rose,
& Henderson, 1992; Missiuna, 1994) and appear to exhibit both motor control and motor
learning deficits. Research conducted in the area of motor control indicates that children
with DCD demonstrate increased reaction times, and increased movement times during
task performance with an over-reliance on feedback or closed loop strategies of control in
comparison with more mature, anticipatory strategies (Geuze et al., 1987; Geuze et al.,
1990; Goodgold-Edwards & Cermak, 1990; Henderson et al., 1992; Huh, Williams, &
Burke, 1998; Johnston, Burns, Brauer, & Richardson, 2002; Smits-Engelsman, Wilson,
Westenberg, & Duysens, 2003; Smyth, 1991). Other studies have demonstrated that
children with DCD exhibit poor timing and sequencing control and that they activate
inappropriate neuromuscular strategies (Geuze, 2003; Huh et al., 1998; Johnston et al.,
2002; Williams, Fisher, & Tritschler, 1983). Clinically, their poor ability to anticipate
during movement, combined with their inaccurate timing, may explain why children with
DCD are much slower and less accurate in their movements when compared to their
peers. It is these same altered motor control strategies that may explain another
characteristic feature of the disorder, that of poor movement quality.

With respect to motor learning deficits, children with movement difficulties are
noted to be variable and inconsistent in their performance when compared to their
typically developing peers (Goodgold-Edwards et al., 1990; Missiuna & Mandich, 2002).
Children with DCD have been shown to demonstrate the ability to learn simple motor
tasks with repeated opportunities but the quality of their motor performance does not

reach a normative level (Missiuna, 1994; Wilson, Maruff, & Lum, 2003). Children with

13
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DCD (Piek, Dworcan, Barrett, & Coleman, 2000; Rose et al., 1997; Skinner et al., 2001).
In comparison to a control group, children with DCD aged 8 to 10 years and 12 to 14
years perceived themselves to be less competent and had lower scores in scholastic
competence, athletic competence and self-worth. Both groups of children with DCD
were also found to be more anxious than their typically developing peers (Skinner et al.,
2001). This confirmed earlier results found in a study by Schoemaker & Kalverboer
(1994) where children with DCD were found to be anxious and introverted. Rose, Larkin
& Berger (1997) also had similar findings with respect to self-perception of competence
and self-worth for children of similar ages and noted particularly poor scores in scholastic
competence and self-worth for girls who had movement problems. These researchers
emphasized the ramifications of poor coordination for all children on their social and
emotional health, but emphasized the effect for girls in particular.

In another study examining the social difficulties of children with DCD, Smyth &
Anderson (2000) found that children with movement difficulties tended to be isolated on
the school playground and to have a limited social network. Recent qualitative work
recounting the childhood memories of adults with movement coordination difficulties
underscores the significant feelings of failure, fear, anxiety and embarrassment that often

accompany childhood experiences of motor impairment (Fitzpatrick & Watkinson, 2003).

Identification of Children with DCD

Identifying children with DCD has been problematic for a number of reasons.
Many of these reasons concern the nature of the disorder itself. Firstly, as was reviewed

earlier, children with DCD have been described in the literature using a wide range of
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Miller et al., 2001; Stephenson et al., 1991). Classroom and/or special education teachers
are typically the initial source of referral of children with motor coordination difficulties
to other health care professionals, acting in the role of “gatekeeper”. These referrals may
occur when poor skill development interferes with classroom work and overall academic
performance (Sugden & Wright, 1998). While teachers do identify children with DCD,
they do not identify the same children as are found in research-identified samples (Keogh
et al., 1979). This may be because teachers are not formally trained to observe motor
abilities or because teachers have a limited number of identification tools that they can
use with children with movement difficulties. Checklists that have been developed to
assist teachers are often lengthy (Henderson & Sugden, 1992) and while they have been
shown to demonstrate high specificity (Junaid et al., 2000; Kourtessis, Ellinoudis,
Kiparissis, Papalexopoulou, & Kioumourtzoglou, 2005), they have been shown to have
poor sensitivity, failing to identify 86% of the children in one study who were determined
to be at risk for motor problems (Junaid et al., 2000). Teachers in the study by Green,
Bishop, Wilson, Crawford, Hooper, Kaplan and Baird (2005), indicated that they were
not able to observe several skills from the MABC checklist in the classroom setting, in
accordance with the teachers in the study by Junaid et al. (2000). In addition, these
teachers’ ability to correctly identify children with movement difficulties was poor. A
recent study examining referrals to occupational therapy from several referral sources
including teachers showed that teachers and educational psychologists correctly
identified children with DCD in only 20% of the cases of children referred for services

(Dunford et al., 2004). Piek and Edwards (1997) found a similar result with classroom

21



Master’s Thesis — L. Rivard McMaster University — Rehabilitation Science

teachers only identifying 25% of the children found to have DCD. A slightly better result
was found for the identification of children by physical education teachers with a correct
rate of identification of 49%. Many authors have now concluded that teacher checklists
are not likely to be useful in identifying children with DCD (Green et al., 2005; Junaid et
al., 2000).

While teachers do not have extensive expertise in motor assessment for the
purposes of identification of motor difficulties, nor a wide variety of measurement tools
to choose from, nonetheless they are required to identify children who are struggling in
the classroom and might benefit from additional support. It is for this reason that
teachers’ perceptions of motor problems become important. The following section
reviews the literature on teacher perception and discusses the influence of two different

factors on teacher perception: child gender and child behaviour.

Teacher Perception

Role of Child Gender in Teacher Perception

Influenced by a second wave of feminist thinking, much of the educational

literature of the early 1980s through to the late 1990s emphasized issues of gender in the
school setting, both with typically achieving students and those with developmental
disabilities (Anderson, 1997; Gershon, 2002; Gregory, 1977; Jacklin, 1989; Kratovil et
al., 1986; Shinn et al., 1987; Thompson Prout & Frederickson, 1991; Tiedemann, 2002;
Vogel, 1990; Wehmeyer et al., 2001). Some of this interest in gender resulted from the

growing concern by researchers in the field of education that females were
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underachieving academically, especially in subjects such as math and science. Since
schools, and teachers in particular, are felt to play an important role in gender
socialization, even in the early preschool years (Allensworth & Byrne, 1982; Fagot,
Rodgers, & Leinbach, 2000; Grossman & Grossman, 1994), attention has been directed
towards investigation of the classroom teacher and teacher judgment or perception.
Research in this area has emphasized teacher perception regarding the academic abilities
of typically developing students and investigation of teacher perceptions that might lead
to identification bias in students who are struggling academically, and/or who have
behavioural or emotional concerns (Shaywitz et al., 1990; Shinn et al., 1987; Tiedemann,
2002; Vogel, 1990). Tiedemann (2002) conducted a study examining the beliefs of 48
teachers towards 288 third and fourth grade male and female typically achieving students.
These researchers hypothesized a gender bias in teacher perception and investigated
teachers’ beliefs about boys and girls mathematical abilities. They found that teachers
who held stereotypical beliefs (as determined by their responses to a gender stereotype
questionnaire) differed in their perceptions of both the academic competency of, and
effort required by, boys and girls despite the fact that these children performed equally
well in terms of mathematical ability. These teachers were found to favour boys in both
their perceptions of boys’ abilities and resources. In addition, the teacher gender bias
found was noted for the group of lower achieving girls and boys but not the group that
excelled in mathematics, indicating that the level of student performance was an

important mediating factor in teachers’ perceptions.

With regard to children with developmental disabilities, several authors have been

23
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concerned with what is perceived to be a gender bias in identification of children with
developmental disorders, leading to an uneven distribution of males as compared with
females in referrals to special education, which disadvantages both males and females
(Anderson, 1997; Gershon, 2002; Kratovil et al., 1986; Shaywitz et al., 1990; Shinn et al.,
1987; Vogel, 1990; Wehmeyer et al., 2001). In the study by Shinn, Tindal and Spira
(1987), more males than females were referred for reading difficulties despite the fact
that no significant differences were found in the reading ability of males and females
involved in the study. The authors of this study concluded that there may be other
characteristics, in addition to the developmental concerns observed, such as child
behaviour and motivation, that might also influence teachers’ decisions to refer children
for special education services. In an epidemiologic study by Shaywitz, Shaywitz,
Fletcher & Escobar (1990) differences were found between research-identified and
school-identified samples of children with reading disabilities, with greater numbers of
boys to girls found in the school-identified samples when compared with the research-
identified samples. Conclusions of a study by Berry, Shaywitz and Shaywitz (1985)
suggest differing profiles of concern exist for boys and girls with attention deficit
disorder, with the potential for girls to be “missed” due to a gender identification bias.
Work by Gershon (2002) regarding children with ADHD indicate similar findings with
the suggestion that teachers pay more attention to disruptive than inattentive behaviours
and under-identify females with attention deficits who demonstrate more subtle
behavioural concerns. As a result, females who are identified are often more severe in

their presentation (i.e they often have co-occurring disabilities), and are identified at a
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and/or emotional concerns than are girls with similar types of concerns (Anderson, 1997;
Berry et al., 1985; Gregory, 1977; Shaywitz et al., 1990; Vogel, 1990; Wehmeyer et al.,
2001). In fact, some have wondered whether children with developmental disabilities are
identified not just because of the influence of gender, but because of the way in which
gender is confounded by behaviour. That is to say, it may not be just the child’s gender
that influences teacher perception but the different behaviours exhibited by males and
females that also play a role. Many have indicated that disruptive behaviour is a strong
reason for teacher referral, a trait that is more often linked to boys, including boys with
developmental disabilities (Anderson, 1997; Berry et al., 1985; Shaywitz et al., 1990;
Vogel, 1990). In a retrospective chart review of the students referred to special education,
Wehmeyer & Schwartz (2001) found that behavioural reasons were listed as reasons for
referral in approximately 20% of boys referred but only 3% of girls. This was the case
even when objective teacher classroom observations indicated no differences in
behaviour between males and females. In her review article, Anderson (1997) outlines the
contributions made by many researchers on the question of differences in behaviour by
gender, including the ways in which boys and girls deal with challenge or conflict. Girls
are described in the literature as being more passive, and conforming and are said to be
more likely to become quiet, withdrawn or depressed in difficult situations. Boys, on the
other hand, are said to be more likely to become angry or aggressive and in so doing,
often disrupt a classroom environment (Groésman et al., 1994). This has also been
shown to be true for children with ADHD, with girls with ADHD demonstrating

“internalizing behaviours” and boys with ADHD demonstrating “externalizing
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behaviours™ (Gershon, 2002). Teachers spend more time overall in classroom
management of boys who are demonstrating “difficult” behaviour and rate boys as having
more behaviour problems (Shaywitz et al., 1990). Girls often get overlooked, despite
having similar challenges. Gregory (1977) examined teacher perception with regard to
gender and behaviour by using hypothetical descriptions of children with learning or
behavioural concerns. She found that teachers were more likely to refer boys than girls
for special education services, despite having identical problems. Girls who were
withdrawn were very unlikely to be referred with aggressive boys very likely to be
referred. Vogel (1990), in a review of the literature examining gender differences in
children with learning disabilities, concluded that teachers were observed to identify and
refer children more on the basis of associated behavioural problems than on academic
concerns. She argued that profiles of disability and behaviour demonstrated by females
may differ from the commonly accepted presentations, because any descriptions of the
characteristics of the disorder are based on samples where males predominate. Females
who are actually identified may represent only the most severe cases, that is, with
classroom behaviors that are most likely to be noticed (Kratovil et al., 1986).

It may be difficult to separate out the influence of gender and the role of gender in
determining behaviour, both of which, influence teacher perception. As Wehmeyer et al.
(2001) summarized “Biases about behavior are a form of gender bias,...” (p. 43).
Teachers may be responding differentially to boys and girls in the classroom, recognizing
those whose behaviour disrupts the learning environment. If this is true, there are

implications for children with motor difficulties who do not present with accompanying
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disruptive behaviours, in that they may not raise teachers’ level of concern significantly

enough to warrant referral to special education or rehabilitation services.

Gender and Type of Motor Task

Research examining the role of gender in motor performance has investigated real
or perceived gender differences (Nelson et al., 1986; Nelson et al., 1991; Thomas et al.,
1985; Thomas et al., 1993; Thomas et al., 1988; Toole et al., 1993). Girls have
traditionally been felt to be more adept than their male counterparts in the early years,
excelling in activities requiring fine motor dexterity and good balance (Greendorfer,
Lewko, & Rosengren, 2005; Toole et al., 1993; Vogel, 1990). Even so, gender
differences tend to be small in the younger years and age is believed to be a much more
important factor than gender in motor performance differences (Morris et al., 1982;
Toriola et al., 1986). The trend favouring girls with respect to motor skill development in
the early years, however, appears to reverse as children age, with boys becoming more
skilled in general and in large gross motor movements than girls of similar ages and with
greater overall gender differences seen (Greendorfer et al., 2005; Toole et al., 1993;
Ulrich, 1987).

Recently, with an increased emphasis on participation in physical activity for all
children, combined with the established vulnerability of girls to decreased levels of
participation (Craig, Goldberg, & Dietz, 1996; Lirgg, 1991; Trost et al., 1996;
Vilhjalmsson & Kristjansdottir, 2002), the role of gender in sports and sport socialization

has been more heavily debated (Coakley, 1987; Eccles & Harold, 1991; Greendorfer,
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may be the type of activity that classroom teachers have the most experience with and
which they may observe most frequently. Gross motor tasks, which can be demonstrated
in physical education class and on school playgrounds, may be less familiar to teachers
who are not specialists in this area. As a result, teachers may have less knowledge of
appropriate developmental skill levels for children in gross motor activities. Teachers
may also have different perceptions of the motor abilities of girls and boys and have
stereotypical expectations of their performance level on different types of motor tasks,
based on their gender. Teachers’ level of concern regarding the motor difficulties of boys
and girls could therefore by influenced by the type of motor difficulty demonstrated by
children in their classroom.

To date, there is no research literature that specifically investigates teachers’
perceptions of children with motor difficulties nor any literature that examines the
potential influences of child gender, child behaviour and type of motor task on teacher

perceptions of motor concerns.

Summary

Given that DCD is now formally recognized as a chronic health condition that
affects a significant number of children, it is important to study the processes of
identifying these children to ensure that they are accurate and effective and enhance the
quality of life for children with DCD. Identification occurs most often at school age.
The literature regarding teacher perception suggests that teacher biases regarding child

gender and child behaviour may influence their referral decisions. Research investigating
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It is proposed that teachers will be more concerned overall about gross motor
difficulties than fine motor difficulties. It is also suggested that teachers will be more
concerned about boys demonstrating gross motor difficulties than fine motor difficulties
and more concerned about girls demonstrating fine motor difficulties than gross motor
difficulties, based on gender stereotypes. If teachers are influenced by social
stereotypes, as researchers have suggested, they will be most concerned when boys, who
are expected to excel at gross motor activities, demonstrate motor difficulties in this area
and likewise, when girls demonstrate difficulties in fine motor activities, since these are

activities at which girls are assumed to excel.
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Sampling Procedure

Elementary teachers of children in Grades 1, 2 and 3 within the Thames Valley
District School Board (TVDSB) (n=752) were invited to participate in this research
project. Elementary schools recruited from this school board (n=148) encompassed the
counties of Elgin, London, Middlesex and Oxford in Southwestern Ontario.

Principals of elementary schools within the school board were contacted by letter
to explain the study and purpose of the project. Principals were asked to distribute
packages (each containing a letter of information for teachers, consent form, teacher
demographic questionnaire and 2 case scenarios each, with accompanying rating scales)
to all primary teachers in Grades 1, 2 and 3 within their schools. Teachers from all 148
schools in the Thames Valley District School Board were invited to participate. At the
start of the research study, the Research Coordinator from the school board also contacted
principals by email, indicating that the school board had approved the study and
encouraging the participation of teachers in their schools. Several weeks after
distribution, a reminder flyer was sent to the school secretaries requesting distribution of
the flyer to teacher mailboxes if the principals had distributed the surveys within their
schools. All teacher consent forms, rating scales and teacher demographic
questionnaires were returned to the school board office by the school board courier

system.
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Inclusion Criteria

Teachers were included in the study if they were currently teaching in Grades 1, 2
or 3 and were employed by the Thames Valley District School Board. Teachers who
currently had literacy or special education responsibilities but who were also teaching, or

had previously taught in, Grades 1, 2 or 3 were also included.

Exclusion Criteria

Teachers from grades other than 1, 2 and 3 were excluded from participation in

the study.

Participants

Of the 752 survey packages distributed to 148 schools, 152 packages were
returned and completed, a response rate of 20.2%. Five packages did not meet inclusion
criteria and were, therefore, excluded from the analyses so the total number of survey
packages included in this study was 147. Teachers responding represented 75 schools
(51% of the total number of schools) with school name data missing on an additional 3
survey packages. The average number of teachers participating per school was 2 and the
number of teachers participating at each school ranged from 1 to 7. The demographics of
the teacher participants in this study are outlined in Table 1. There were 7 male teachers

(5%), and 139 female teachers (95%) in the study sample (gender data for 1 teacher was
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Behavioural Concerns

The behavioural concerns, as described earlier in this section, were one of two
types — either externalizing or internalizing. A listing of these concerns is found in Table
2. In order to ensure that the behavioural items were appropriately categorized, lists with
externalizing and internalizing behavioural items and their corresponding definitions
were given to a sample of five classroom teachers and five school-based therapists. Good
to excellent agreement was found between the coding of the two different types of
behaviours by teachers and therapists. For 3 out of the 4 internalizing behaviours, at least
8 out of the 10 individuals agreed. It was felt that the fourth behaviour would become
clear in the context of the written case scenario and was therefore not changed. For 3 out
of the 4 externalizing behaviours, at least 7 out of the 10 individuals agreed. For the

fourth externalizing behaviour, the wording was changed to decrease ambiguity.

Table 2: Listing of Behavioural Concerns by Type of Case Scenario

Externalizing Case Scenario Internalizing Case Scenario
Frequently gets out of chair, disturbs During seatwork, often “fidgety”,
classmates inattentive

Assumes the role of “class clown” to avoid | Frequently complains of being tired
work

Acts aggressively towards others in/out of | During free play, avoids art activities
classroom

Bumps and pushes classmates, including Complains of a stomach ache in gym class
when in line
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behavioural), no more than 3% of the total number of items (across all teachers) was
missing. In addition, there were no individual items that were systematically missing
across the sample of teachers. When an individual item score was missing, the mean
score for that item, taken across all scenarios containing that item, was calculated and
imputed. For example, if the degree of concern score was missing for a behavioural item
from the externalizing case scenario, the average of all teachers’ scores for that particular
behavioural item, from the externalizing case scenario, was used. Missing scores for
likelihood of referral were also replaced with mean scores for all teachers who had

received the same scenario.

Reliability Check

A second rater performed a reliability check, entering a random sample of 10% of

the data, and coding it independently. There was 100% agreement between raters.
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data show that the mean scores for likelihood of referral for internalizing behavioural
case scenarios were significantly greater when the internalizing behaviour was followed
by the externalizing behaviour than when the scenarios followed the reverse order. This
suggests that teachers’ likelihood of referral scores for the internalizing behavioural

situation may have been slightly affected by the order of presentation.

Effect of Version of Motor Problem

One-way ANOV As were also conducted using the version of motor problem as a
factor to determine whether the version of motor problem could have influenced the
results. All of these analyses were non-significant, confirming that the version of motor
problem within the case scenario had no effect on scores for degree of concern,

importance of intervening or likelihood of referral.

Experimental Variables

The purpose of this study, as outlined in Chapter 2, was to address three primary
research questions. In this section, these questions are categorized under the headings:
Child Gender, Child Gender and Child Behaviour, and Child Gender and Type of Motor

Concern. Each research question is reviewed and the results of the analyses used to

address each research question are presented.
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perceptions of children’s concerns (overall). A one-way ANOVA was performed with
child gender (male, female) as the independent variable, and the average of all motor and
behavioural ratings (for both case scenarios) as the dependent measure for degree of
concern (F (1,145) = 0.051, p = 0.82) and importance of intervening (F (1,145) = 0.055, p
= 0.82). Results of these analyses were non-significant, suggesting that child gender did
not influence teachers’ perceptions of children’s concerns overall.

A fourth area that was investigated was the influence of child gender on teachers’
perceptions of children’s behavioural concerns. A one-way ANOVA was performed
with child gender as the independent variable and the average of all behavioural ratings
(for both case scenarios) as the dependent measure for degree of concern (F (1,145) =
0.242, p = 0.62) and importance of intervening (F (1,145) = 0.701, p = 0.40). Results of
these analyses were non-significant, suggesting that child gender, by itself, did not
influence teachers’ perceptions of children’s behavioural concerns.

In summary, with respect to the question: “Does child gender influence teachers’
perceptions of children who present with motor concerns in the classroom?”, the results
of these analyses suggest that teachers in this study did not demonstrate a gender bias
(due to gender alone) in their perception of children with motor concerns. Gender, by
itself, did not influence teachers’ perceptions of children’s motor concerns, or the
likelihood that teachers would refer a child for additional assessment and/or intervention.
In addition, gender did not influence teachers’ perceptions of children’s concerns

(overall), or teachers’ perceptions of children’s individual behavioural concerns.
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Figure 2: Mean Degree of Concern
(Motor Concerns)
(Gender by Behavioural Condition)
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Figure 4: Mean Likelihood of Referral
(Gender by Behavioural Condition)
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Figure 7: Mean Degree of Concern
(Behavioural Concerns)
(Gender by Behavioural Condition)
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What is very interesting to note in the data described above is that for both males
and females, while non-significant, teachers tended to perceived more concern about, and
tended to report it more important to intervene with, the motor difficulties found in the
internalizing behavioural condition than the motor items in the externalizing behavioural
condition. Although the results were non-significant for degree of concern ratings,
significant results were found for importance of intervening and the pattern demonstrated
with both of these scores was consistent. For behavioural difficulties, the opposite was
true. Teachers perceived significantly more concern about, and reported it significantly
more important to intervene with, the behavioural difficulties in the externalizing
behavioural condition than the internalizing behavioural condition.

In summary, with respect to the question: “Does the influence of child gender on
teachers’ perceptions of children who present with motor concerns in the classroom
depend on whether disruptive or non-disruptive behaviours are present?”, analyses
performed to address this question revealed no significant main effects of gender or
interactions between gender and behaviour. Analyses did demonstrate, however, that
behaviour had a significant influence on: 1) teachers’ perceptions of children’s motor
concerns in the presence of disruptive behaviours (importance of intervening), 2)
teachers’ perceptions of likelihood of referral, 3) teachers’ perceptions of the extent to
which a child was disruptive, and 4) teachers’ perceptions of children’s behavioural

concerns in the presence of disruptive behaviour.
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Figure 9: Mean Degree of Concern
(Motor Concerns)
(Gender by Type of Motor Concern)
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measure. For both degree of concern and importance of intervening, results of the three-
way interaction between child gender, child behaviour and the type of motor concern
were non-significant (F (1,145)=2.51; p=0.115 and F (1,145) = 0.236; p = 0.628
respectively). Results of these analyses suggest that child behaviour did not influence the
interaction found between child gender and the type of motor concern.

In summary, with respect to the question: “Does child gender interact with the
type of motor concern (fine motor or gross motor) to influence teachers’ perceptions of
children who present with motor concerns in the classroom?”, results of these analyses
suggest that child gender alone does not influence teachers’ perceptions of particular
motor concerns. Teachers were influenced by child gender only when it interacted with
the type of motor concern, for degree of concern scores. The interaction between child
gender and the type of motor concern was not influenced by child behaviour. In addition,

teachers’ perceptions were influenced by the type of motor concern.
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discrepancy found in gender prevalence ratios of teacher-identified samples and research-
identified samples is not easily explained by gender alone.

One explanation for the lack of findings with respect to gender may be that
teachers are now more aware of the influence of gender stereotypes in their perceptions.
Teachers in this study were highly experienced teachers who have been teaching for
many years. Much has been written in the educational literature to raise the level of
consciousness of teachers regarding the role of gender in their perceptions (Garrahy,
2001; Helwig, Anderson, & Tindal, 2001; Li, 1999; Peterson et al., 1999; Tiedemann,
2000; Tiedemann, 2002; Wellhousen, 1996). It is possible that teachers are more
sensitive to the role that gender plays in their perceptions and, as a result, they are
striving to eliminate gender bias in their perceptions. Some would even go so far as to
suggest that bias in teachers’ perceptions has moved in the opposite direction. Articles
written in the popular press recently would suggest such an explanation, proposing that
teachers’ biased expectations of achievement, combined with their expectations regarding
behaviour, may now favour girls and disadvantage boys (Conlin, 2003).

It was further proposed in this study that child gender, in the presence of
disruptive behaviour, would influence teachers’ perceptions such that teachers would
perceive boys as being more disruptive than girls, in a general sense. The arguments
made with respect to child gender, in the presence of disruptive behaviour, were not
substantiated by the present research. Teachers in this study perceived both boys and
girls who were disruptive as being more concerning than boys and girls who were not

disruptive, with behaviour playing a much more significant role in their perceptions than
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gender. The role of behaviour alone in forming teachers’ perceptions has been alluded to
by several authors (Anderson, 1997; Gregory, 1977; Wehmeyer et al., 2001).

Regarding the combined role of child gender and child behaviour, it was predicted
that teachers’ perceptions of children’s individual motor concerns would be greater when
in the presence of disruptive behaviour. The same was predicted for teachers’
perceptions of individual behavioural concerns. For teachers’ perceptions of motor
concerns, only the influence of behaviour was significant, and for importance of
intervening ratings in particular. For teachers’ perceptions of behavioural concems, the
influence of behaviour was highly significant for both degree of concern and importance
of intervening. While behaviour was found to be a significant factor in influencing
teachers’ perceptions about both motor and behavioural concerns, results from this study
pose some very interesting questions regarding teachers’ responses to these different
types of concerns. With regard to motor concerns, for both males and females, teachers
tended to rate the motor difficulties found in the internalizing behavioural condition as
more concerning than the motor items in the externalizing behavioural condition, the
opposite of what was predicted. For degree of concern scores, this result was only a trend
in the data because behaviour was non-significant. However, the trend found in degree of
concern scores is consistent with that found for importance of intervening scores, where
the influence of behaviour was significant. Given research suggesting that externalizing
behaviours are strong influences on teachers’ perceptions of children (especially boys)
with developmental disabilities, many of which often co-occur with DCD, this is

surprising (Anderson, 1997; Berry et al., 1985; Gregory, 1977; Shaywitz et al., 1990;
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Appendix 1: Case Scenarios — Set 1
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Male Case Scenario, Externalizing Behaviour, Version 1 of Motor Problem

Ben is a seven-year-old boy in your classroom. He is observed to frequently get out of
his chair and disturb his classmates. Lately he has been assuming the role of “class
clown” to avoid doing his classroom work altogether. In gym class he has been noted to
do this as well. In and out of the classroom, Ben has been noted to act aggressively
towards others and is often seen bumping and pushing his classmates, including when in
line. When printing, he holds his pencil awkwardly and presses so hard on the page that
he often rips it. His work is very slow and effortful such that often he cannot complete
his work on time. His printing is illegible because his letters are not aligned at the left
margin and he demonstrates poor letter formation. He has difficulty cutting accurately
with scissors and his “free-hand” artwork lacks detail, making it difficult to interpret his
drawings. In gym class, Ben is unable to catch a ball when thrown to him. He requires
physical guidance to learn new motor skills. His movements are awkward and clumsy,
and he frequently trips and stumbles, especially on the playground. Ben is often the last

to get ready for gym class, as he is unable to tie his shoelaces independently.
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Appendix 2: Case Scenarios — Set 2
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Male Case Scenario, Internalizing Behaviour, Version 1 of Motor Problem

Matt is a seven-year-old boy in your classroom. During seatwork activities, he is often
“fidgety” and inattentive and he frequently complains of being tired. During free play in
class, Matt tends to avoid art activities. When it comes to participating in gym class,
Matt frequently complains of a stomach-ache. When printing, he holds his pencil
awkwardly and presses so hard on the page that he often rips it. His work is very slow
and effortful such that often he cannot complete his work on time. His printing is
illegible because his letters are not aligned at the left margin and he demonstrates poor
letter formation. He has difficulty cutting accurately with scissors and his “free-hand”
artwork lacks detail, making it difficult to interpret his drawings. In gym class, Matt is
unable to catch a ball when thrown to him. He requires physical guidance to learn new
motor skills. His movements are awkward and clumsy, and he frequently trips and
stumbles, especially on the playground. Matt is often the last to get ready for gym class,

as he is unable to tie his shoelaces independently.
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Appendix 3: Case Scenarios — Set 3
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Female Case Scenario, Internalizing Behaviour, Version 2 of Motor Problem

Katie is a seven-year-old girl in your classroom. During seatwork activities, she is often
“fidgety” and inattentive and she frequently complains of being tired. During free play in
class, Katie tends to avoid art activities. When it comes to participating in gym class,
Katie frequently complains of a stomach-ache. She demonstrates jerky, laboured hand
movements with printing activities and must frequently sharpen her pencil because she
breaks the lead so often. At times, she takes so long with her work that she spends much
of her recess in the classroom. She has trouble copying math activities from the board
and her work is sloppy. With art activities, Katie has difficulty pasting. Her creative
drawings are immature compared to her peers. Katie requires individualized instruction to
learn new motor skills in gym class. She is unable to throw a ball at targets even short
distances away. With physical activities, Katie’s body appears to be quite tense, and she
frequently bumps into objects in her path. Katie is always late for recess, as she needs

assistance to manage buttons and zippers on her outdoor clothing.
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Appendix 4: Case Scenarios — Set 4
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Female Case Scenario, Internalizing Behaviour, Version 1 of Motor Problem

Katie is a seven-year-old girl in your classroom. During seatwork activities, she is often
“fidgety” and inattentive and she frequently complains of being tired. During free play in
class, Katie tends to avoid art activities. When it comes to participating in gym class,
Katie frequently complains of a stomach-ache. When printing, she holds her pencil
awkwardly and presses so hard on the page that she often rips it. Her work is very slow
and effortful such that often she cannot complete her work on time. Her printing is
illegible because her letters are not aligned at the left margin and she demonstrates poor
letter formation. She has difficulty cutting accurately with scissors and her “free-hand”
artwork lacks detail, making it difficult to interpret her drawings. In gym class, Katie is
unable to catch a ball when thrown to her. She requires physical guidance to learn new
motor skills. Her movements are awkward and clumsy, and she frequently trips and
stumbles, especially on the playground. Katie is often the last to get ready for gym class,

as she is unable to tie her shoelaces independently.
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Appendix 5: Example of a Rating Scale (Set 1 - MEV1)
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Appendix 6: Teacher Demographic Questionnaire
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Teacher Demographic Questionnaire
Please complete the following questionnaire:

1. School:

2. Grade level taught:
3. Gender: [0 Male 0[O Female
4. Number of years teaching:
O 0-5years [15-10 years [ 10 or more years
5. Number of years teaching within the primary division:
O 0-5years [ 5-10 years [ 10 or more years
6. Teaching responsibilities (please include all those that apply):
O classroom teacher [ literacy teacher [J learning resource teacher
7. Highest educational degree level obtained:
O Bachelors [0 Masters [J Doctoral
8. Additional qualifications (please specify, i.e. Special Educationl, Reading

Specialist):

9. Do you now teach, or have you previously taught, physical education?[JYes [CINo

10. Number of children you are primarily responsible for:

11. On average, in an academic year, approximately how many children with motor
difficulties do you refer to another health professional for assessment and/or

intervention?

0 0-5 d 5-10 O more than 10
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Appendix 7: Letter of Information and Informed Consent Form
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University. Only the principal investigator and supervisory committee will have access to the data.
Aggregate (group) data will be used only. No individual data will be used in any publications or
presentations about the findings of the research study.

If you have any questions about this study please contact the graduate student, Lisa Rivard at
519-632-8927 or by email at rivardlm@mcmaster.ca or her supervisor, Dr. Cheryl Missiuna at McMaster
University, 905-525-9140, ext. 27842. If you have any questions regarding your rights as a research
participant you may contact the Hamilton Health Sciences Patient Relations Specialist at

905-521-2100, ext. 75240.

You will be invited to attend a discussion of the findings, once the study is complete.

I have read and understood the Letter of Information and I agree to participate. I will receive a signed
copy of this form.

Participant’s Name (please print) Date
Participant’s Signature

Witness Date
10/15/2004
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