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Background: The Movement Assessment Battery for Children Test, 2nd edition (MABC-2 test) is a widely accepted
standardized method for the assessment of motor competency and identification of developmental coordination
disorder in children. However, there are no information on psychometric qualities of the qualitative part of the test.
Objective: To reveal possible limitations of the qualitative assessment of the MABC-2 test tasks of the age band 2
(7-10 years), we examined the inter- and intra-rater reliability and construct (known-groups) validity, specifically
for observation of the manual dexterity (MD) tasks. Methods: The MD tasks of the MABC-2 executed by children
with and without motor difficulties in manual dexterity (MD- and MD*; N = 6) were recorded by a video camera. A
group of investigators (N = 9) performed qualitative observational assessment of children’s movements from video
recordings, in two observation sessions apart by four weeks (time 1, time 2). Results: The statistical tests rejected
the hypothesis on significant inter-rater reliability in the number of marked signs in the MD tasks. Regarding the
intra-rater reliability, the number of marked signs in the MD tasks was not significantly different between observation
in time 1 and time 2 in all investigators. 95% agreement limits for the number of marked movement signs in the two
repeated observations ranged from M+ 0.73 up to M. + 2.63 signs. A good construct validity of the qualitative
assessment of movements in the MD tasks was indicated by significantly higher number of movement signs marked
in the MD- children as compared to the MD* children, with exception of the graphomotor task. Conclusions: The
qualitative assessment within the MABC-2 test is a useful tool for the identification of manual dexterity impairment
and weaker aspects of hand-eye coordination. However, the qualitative observational assessment of the MABC-2
tasks demands specific training of users.
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Introduction The test was developed for use in physiotherapeutic,

psychological and clinical practice, and contains three
A smaller proportion of the motor tests developed for age versions: age band 1 (AB1, 3-6 years), AB2 (7-10
children used nowadays involve the assessment of both years) and AB3 (11-16 years). The quantitative assess-

the quantitative and qualitative aspects of movements.
The Movement Assessment Battery for Children Test, from the results of performance in eight test tasks that

2nd edition (MABC-2 test) (Henderson, Sugden, are grouped into three motor domains: manual dexter-

& Barnett, 2007) is a widely accepted standardized ity (MD), aiming & catching (AC), and balance (Bal).
method for the assessment of motor competency in

children and identification of motor difficulties that

ment of the motor competency of children is derived

Based on quantitative, norm-referenced results of the
test, a decision about criterion A of the diagnosis of
DCD is made. According to DSM-5 (American Psy-
chiatric Association, 2013), the definition of criterion
A is related to the execution and acquisition of coor-
dinated motor skills that are substantially below that

significantly contributes to the decision for a diagno-
sis of developmental coordination disorder (DCD).
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Assessment of manual dexterity

The qualitative assessment with the MABC-2 test
consists in observation and judgement whether, during
execution of a given task, a child manifests some of
listed critical movement signs that are considered to be
deviations from typical movement patterns (see Appen-
dix). This observational assessment brings information
on quality in posture, control of movement of body seg-
ments, spatial accuracy and timing of movements, and
control in muscle effort (Henderson et al., 2007).

Quantitative and qualitative results of the MABC-2
test are judged in their mutual context, and together
with other information such as possible psychological
and physical factors entering into the motor test per-
formance of a child, and other information obtained
from his/her teachers and parents, the final diagnosti-
cal decision about motor normality or motor difficul-
ties of the child is completed. Results of the qualita-
tive observational assessment in the MABC-2 test in
particular serve psychologists and physiotherapists to
specify weaker aspects of motor coordination/control
and thus to plan appropriate interventions, and to
evaluate their effects (Henderson et al., 2007; Sugden
& Henderson, 2007).

The current study is focused on the qualitative obser-
vational assessment of the MD tasks of the MABC-2
test - AB2 (7-10 years). To reach valid diagnostical
conclusions in both clinical practice and research, sev-
eral issues of the reliability and validity of the qualita-
tive assessment of movement patterns in the test tasks
should be considered. Previous studies confirmed the
original assumption that AB2 of the MABC-2 test cap-
tures three specific latent motor factors represented by
the MD, AC and Bal components, and further, the par-
ticular motor tasks in the test are valid for the assess-
ment of the corresponding motor component (Schulz,
Henderson, Sugden, & Barnett, 2011; Wagner, Kast-
ner, Petermann, & Bos, 2011). However, there is no
information how a method of qualitative assessment in
AB2 is valid and reliable. Only one study (Gard & Ros-
blad, 2009) has verified the psychometric qualities of
the qualitative observational assessment of two tasks,
Threading beads, and Jumping over a cord in 4-6-year-
old children that are involved in the first edition of the
MABC test (Henderson & Sugden, 1992).

According to the concept of construct validity
(Smith, 2005) and validity of measurement in phys-
iotherapy (Sim & Arnell, 1993), the first issue of
qualitative observation in the MABC-2 test could be
related to whether the critical movement signs listed
for the examiner’s observation of particular test motor
tasks (see Appendix) are representative of neurologi-
cal soft signs of developmental coordination disorder
in children. The second problem of construct validity
could concern to some degree the difficulty to verbally
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describe movement signs (Gard & Rosblad, 2009; Hen-
derson et al., 2007).

Thirdly, the Examiner’s Manual for the MABC-2
test (Henderson et al.,, 2007) provides users with a
general recommendation how to observe a child’s
movements during execution of the motor tasks. More
specific criteria or rules are not available on how to
judge the incidence of individual movement signs.
For instance, there is the question of whether or not
a given sign was typically manifested during execution
of a task when an observer noticed this sign in half or
in one third of the trials. Similarly, it is difficult for an
observer to decide whether a child actually used exces-
sive force while inserting pegs into a desk in the MD
1 task, or if he/she manifested poor sitting posture,
in each of the MD tasks (Appendix). These problems
might lead both to wider variations in the identifica-
tion of the critical movement signs among observers (a
problem of inter-observer reliability), and to the disrup-
tion of self-reproducibility of the tester’s judgements
over time, i.e. intra-observer reliability.

To reveal possible limitations of the qualitative
assessment in AB2 of the MABC-2 test in psychologi-
cal, physiotherapeutic and clinical practice, we exam-
ined the inter- and intra-rater reliability and construct
(known-groups) validity, specifically for observation of
the manual dexterity tasks.

Methods

Participants
Three children with difficulties in manual dexter-
ity (MD") and three children without difficulties in
manual dexterity (MD™), two boys and one girl in each
group, recruited from one primary school, participated
in the study (mean age 9.3 + 0.5 years, range 8.0-10.9
years). The following exclusion criteria were used: pres-
ence of intellectual, physical and sensory disabilities,
medical and other neurological impairments, and cur-
rent diagnosis of ADHD. School psychologists were
responsible for recruitment of children into the study
according to the exclusion criteria. In addition, atten-
tional impairment was checked by the d2 test of atten-
tion (Brickenkamp & Zillmer, 2000). Children with a
score < 5™ percentile were not included in the study.
The study was approved by the Ethics Committee
of the Faculty of Physical Culture, Palacky University
Olomouc (No. 65/2016). A written informed consent
was obtained from the parents or legal guardians of
the children, and the children gave their oral assent to
participate in the study. They were not aware of the
specific purpose of the study.
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Manual dexterity assessment

To gain a sample of MD~ and MD" children, the
selected children were tested with three manual dexter-
ity (MD) tasks of the MABC-2 test - AB2: Placing pegs
(s) (MD 1), Threading lace (s) (MD 2), and Drawing
trial (number of errors) (MD 3). The MD tasks were
administrated according to the Examiner’s Manual for
MABC-2 (Henderson et al., 2007). Test scores were
converted according to the norms for the population
of Czech children (Psotta, 2014). MD- children were
those who achieved a component score < 7 (< 16" per-
centile), with classification of mild difficulties (score
6-7) or significant difficulties (score < 5; < 5" percen-
tile) in manual dexterity. Children with a component
score > 7 (> 16™ percentile) were classified as having
no difficulties in manual dexterity (MD* children)
(Table 1).

Video records of the motor tasks

Execution of the MD tasks by the MD- and MD* chil-
dren was recorded with a Panasonic HDC-TM 900 digi-
tal camera (Panasonic, Kadoma, Japan; 50 Hz, resolu-
tion 14.2 Mpx). The camera was placed on a tripod
and positioned at a distance so that movement patterns
could be well seen, without distracting the child. The
height of the location of the camera on the tripod was
160 cm, corresponding approximately at the eye level of
a typical observer. The location of the camera enabled
a frontal view at a child so that an observer could look
at the child’s sitting posture, head position, direction of
his/her gaze, reaching, grasping, holding and manipula-
tion with an object (peg, board and lace, pen).

The Examiner’s Manual for MABC-2 (Henderson
et al., 2007) describes two approaches how to carry out
the qualitative assessment of the tasks. Firstly, observa-
tion can be performed by a qualified observer from an
appropriate position while another examiner as a tester
concurrently deals with the quantitative administration

Table 1

The results of the formal quantitative assessment of man-
ual dexterity with the tasks of the MABC-2 test (mean and
SD of standard scores)

MD- MD*
MD 1 20£0.8 10.3 £ 0.5
MD 2 5.0 £3.7 10.7 £ 0.5
MD 3 3.7+2.1 10.0 £ 0.0
MD 23+ 1.2 11.0 £ 0.0

Note. MD- = children with difficulties in manual dexter-
ity; MD* = children without difficulties in manual dexterity;
MD 1, MD 2, MD 3 = manual dexterity tasks (see Appendix);
MD = manual dexterity component.
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of the test tasks with the child. A second approach is
that a single tester administrates the formal quantita-
tive test and concurrently makes a qualitative assess-
ment. According to our experience, the latter approach
is very difficult for a single tester to complete both
types of motor assessment. Therefore, we prefer the
first approach, and therefore we examined the reliabil-
ity and validity of this approach of qualitative observa-
tional assessment.

Eight video records of each child were put in the
individual set of video records in following order: two
trials of the MD 1 task performed preferred and non-
preferred hand (in total 4 trials), and two trials of the
MD 2 and MD 3 tasks. These individual sets of video
records from all children were randomly ordered so that
a final set of video records for investigation included 48
video records (6 children x 8 video records).

Investigators

Five physiotherapists, one paediatric neurologist and
three academic workers in human movement science
(N =9) participated in the study as investigators.
Their mean age was 42.7 £ 15.2 years, and experi-
ence in their profession 20.7 £ 17.1 years (range 4-48
years). The inclusive criteria for involvement in the
study were: minimum four years in professional work
with children, and experience in administration of the
quantitative form of the MABC-2 test (minimum 15
children tested). With the exception of one, all investi-
gators reported some experience with qualitative motor
observation of the MABC-2 tasks.

Observation by the investigators

The potential investigators were informed by e-mail
and phone of the aim of the study, and the course of
their participation. After agreement with their involve-
ment in the study, the co-author met each investiga-
tor to provide him/her with both verbal and written
detailed information on the schedule of investigation,
and instructions for qualitative observation of the
MD tasks according to the Examiner’s Manual for the
MABC-2 test (Henderson et al., 2007). Then, video
recording by video recording, the investigator prac-
ticed his/her observation and judgement whether or
not the critical movement signs listed (Appendix) were
involved in the execution of a given task. In the case
of questionable judgement, critical moments were re-
observed accompanied with the consensus of the co-
author and the investigator. This practicing involved
the observation of eight video records in the three MD
tasks performed by one child with significant difficul-
ties in MD (standard score 5, i.e., 5" percentile). These
video records were not included in the set of 48 video
records determined for the investigation.
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After the practice, each investigator received a
DVD with the set of 48 video recordings and was asked
to carry out qualitative observation and to mark the
observed critical movement signs into the record form
immediately after a child finished the last trial of a
given task. They were also asked to carry out observa-
tion of all children within one or two consecutive days,
without repeated observation. The investigators were
informed of the age of each child, however blinded to
the quantitative scores achieved in the MD tasks.

Four weeks after completing the observation of the
set of video records in time 1, the investigators received
a new DVD with the same 48 video records as on the
first DVD, but in a different random order, to perform
a re-observation (time 2). No specific instruction and
training was provided the investigators before their
observational assessment in the time 2.

Statistical analysis

Inter-observer reliability was tested for two variables: (i)
the number of movement signs marked for each child,
for each task separately, in time 1 and time 2; (ii) the
total number of movement signs for each child marked
in all MD tasks, in time 1 and time 2. The Friedman
test and Kendall’s Wtest were used for this purpose. As
the statistical task was too large for exact tests, Monte
Carlo simulation was also calculated, with a random
sample size of 100,000.

To assess the intra-observer reliability of each inves-
tigator, the Wilcoxon matched-pairs signed-rank test
(two-tailed) and 95% agreement limits (Bland & Alt-
man, 1999) in time 1 and time 2 were calculated for the
following variables: (i) the number of movement signs
marked for each child, for each task separately; (ii) the
total number of movement signs marked for each child
in all MD tasks.

To assess construct (known-groups) validity of the
qualitative assessment of the MD tasks, the Mann-
Whitney U test (two-tailed) was used to test the dif-
ference of the following variables achieved in children

Table 2
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with and without difficulties in MD: (i) the number of
movement signs marked for each child by each investi-
gator, for each MD task separately; (ii) the total num-
ber of movement signs in all MD tasks for each child by
each investigator. The effect size for the Mann-Whitney
U test (r) was calculated according to the formula by
Fritz, Morris, and Richler (2012), with interpretation
as a small, medium and large effect size for.1,.3 and .5,
respectively (Cohen, 1988). The analyses of construct
validity were made separately for the variables obtained
in time 1 and time 2.

Alevel of o = .05 was set for all tests. Data analyses
were conducted with IBM SPSS Statistics (Version 21
for Windows; IBM, Armonk, NY, USA).

Results

Table 1 shows the different level of the manual dexterity
in the MD- and MD" children assessed by the formal
quantitative part of the MABC-2 test. All statistical
tests rejected the hypothesis on significant inter-rater
reliability in the number of marked signs in both the
particular MD tasks and totally in all MD tasks. The
variation range of movement signs marked in the MD
tasks by the nine investigators varied from 0-1 sign up
to 0-6 signs in particular children (Table 2).
Regarding the intra-rater reliability, the number of
marked signs in the particular MD tasks and in all MD
tasks, there were not significant differences between
observation in time 1 and time 2 in all investigators
(Table 3). The only exception was the significant dif-
ference in the total number of signs in the MD tasks
marked by the investigator 14 (Table 3). Mean differ-
ence (M) of the number of movement signs marked in
time 1 and time 2 in the individual investigators ranged
between -0.50 and 0.83 in the MD 1 task, -0.83 to
0.67 in the MD 2 task, -0.17 to 1.00 in the MD 3 task,
and -0.50 and 0.78 in overall MD tasks (Table 3). 95%
agreement limits for the number of marked movement

The minimum and maximum range, and mean interquartile range of the movement signs per
child marked by a group of investigators (N = 9)

Time 1 Time 2
Minimum Maximum IQR-M Minimum Maximum IQR-M
MD 1 0-2 0-6 1.5 0-1 0-6 1.3
MD 2 0-2 1-6 1.3 0-1 1-6 1.2
MD 3 0-3 0-5 2.8 0-3 0-5 2.5
MD 0-5 0-11 3.0 0-6 0-11 4.3

Note. Minimum, maximum = minimum and maximum range; IQR-M = mean interquartile range; MD 1,
MD 2, MD 3 = manual dexterity tasks (see Appendix); MD = manual dexterity component.
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Table 3

The intra-observer reliability of the qualitative observational assessment of movements in the manual dexterity tasks: A significance of difference (Wilcoxon matched-pairs signed-

rank test) and the 95% limits of agreement in the number of movement signs marked in repeated two observations

MD

MD 3

MD 2

MD 1

95% LoA
-0.22 + 1.67

p
.345
.345

117

.009

95% LoA

0.33 £ 0.92

0.17 + 1.76
-0.17 £ 2.63

p
.180
.655
187

1

95% LoA
-0.67 +2.18
-0.83 = 1.76
-0.83 +2.10

p
.180

.109

.109

.109
>.99

95% LoA
0.33 £0.92

p
.180

> .99

Investigator

I1

0.943

1.342
0.447

1.342
1.604
1.604
1.604
0.000
0.802
0.000

1.342
0.000
1.095
1.604
1.095
0.000

-0.22 £ 1.67

0.944

12
I3
14
I5
16
17
I8
9

-0.50 £ 2.29
0.78 + 1.80

-0.06 £ 1.67

1.569
2.623

0.270

-0.50 + 1.88

273
1

0.83 £ 2.10
0.33 + 1.47
-0.17 £ 2.63
-0.17 £ 2.63
0.00 = 1.96

38

1.483
0.913

0.67 = 1.47

0.00 = 1.14
-0.30 + 1.84

0.83 + 1.76
-0.50 £ 1.88

08

7199

0.255

361

187

273
>.99

-0.17 £ 2.10
0.17 £ 1.35
0.22 + 1.67

0.00 + 1.31

.530
374
327

.99

0.628

0.270
0.270
0.000
0.000

423
> .99

0.889

187
> .99
>.99

0.00 £ 1.61

0.67 £ 0.92
0.17 £ 0.73

.068

1.826
0.816

0.980

0.50 + 1.88

273
> .99

1.095
0.000

1

42
> .99

>

0.000

1.00 + 2.10

0.000

MD I,MD2,MD 3

of agreement (presented as mean difference + SD of differences).

95% limits

p-value (two-tailed); 95% LoA

manual dexterity component; Z = standardized value of the W statistic; p

manual dexterity tasks (see Appendix); MD =

Note.
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signs in the two repeated observations ranged from
M, £ 0.73 up to M, + 2.63 signs (without involve-
ment of absolute agreement of signs of the MD 1 task
marked by three investigators) (Table 3).

As compared to the MD* children, the number of
movement signs marked in the MD- children was sig-
nificantly higher in the MD 1 and MD 2 tasks, as well
as the total number of marked signs in all MD tasks
(Figure 1). This type of significant difference was not
found in observation of the execution of the MD 3 task.
These findings were the same for observation in time
1 and time 2.

Discussion

The clinical meaning of inter-observer reliability con-
sists in the interchangeability of observers (Gwet,
2012). In the case of the qualitative observational
assessment of an execution of MABC-2 test tasks, the
inter-observer reliability concerns the extent to which
observers agree with each other in the nominal coding
of movement signs (manifested - not manifested). The
results of the study showed that observers can differ
reasonably in their judgement of whether or not the
particular critical movement signs occurred during
execution of the MD tasks. Specifically, the investiga-
tors differ in several children by even five or six signs
marked per child in particular MD tasks and by eleven
signs in total across all MD tasks (see variation ranges
in Table 2). Wider differences between the investiga-
tors were found in the MD- children rather than in
MD* children.

After the finding of non-significant inter-rater reli-
ability of observational assessment, we performed a
supplementary analysis to examine whether this finding
might be affected by the age and the length of profes-
sional experience of the investigators. For the purpose,
we compared the mean total number of movement
signs marked in all MD tasks in each child between:
(i) the groups of four youngest and four oldest inves-
tigators; (ii) the groups of four investigators with the
shortest and four investigators with longest length of
professional experience. The small effects of both the
age and length of professional experience on observa-
tional assessment were found (Cohen’s d = 0.11-0.45
and 0.14-0.46, respectively). To increase validity of
the observational assessment in clinical practice, two
investigators could be recommended to observe a child
during performing of the MD tasks.

In contrast to inter-observer reliability, intra-
observer reliability of the qualitative assessment of the
MD tasks showed itself to be very acceptable. Individual
investigators observed the tasks with non-significant
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Figure 1. The number of movement signs marked by investigators in children with and without

difficulties (MD- and MD") in manual dexterity, separately in Time 1 (observation) and Time 2
(re-observation). Values above the bars - median (IQR); MD 1, MD 2, MD 3 = the manual dexter-
ity tasks; MD = sum of the MD tasks; Z = standardized value of U statistic; p = p-value (two-tailed,

a = .05); r = effect size.

differences in the number of marked movement signs
in the repeated observations, i.e. in time 1 and time
2. For practical purposes, intra-observer reliability of
qualitative observation of body movements should be
quantified as a degree of agreement. Therefore, we
calculated the 95% agreement limits according to the
equation by Bland and Altman (1999). This measure
expresses test-retest repeatability that is calculated as
M, = SD_. - .96, where M is the mean of differ-
ences between the test and retest scores, and SD it is
the standard deviation of these differences. Most of the
95% agreement limits (in 75% of calculations of 95%
agreement limits; Table 3) showed an error of repeated
observations in the individual investigators ranged

from 0 to £2.00 signs around the M. that ranged from

0 to 0.83 (with the exception of a 1.00 sign in one case;
Table 3). The higher intra-rater than inter-rater reli-
ability was also reported for qualitative assessment of
manual dexterity and diadochokinesis of Maastricht’s
Motor Test in 5-6-year-old children (Kroes et al., 2004).

Observation of the critical movement signs in the
graphomotor MD 3 task seemed to be more difficult
for investigators compared to the MD 1 and MD 2
tasks. This tendency was obvious with the SD_ of
repeated observations of the MD 3 task being higher
than the £2.00 signs in five investigators (Table 3).
Also, in observation of the MD 3 task, the investigators
differed between each other almost twice as much as in
observation of the MD 2 and MD 3 tasks, as the differ-
ence of the mean IQR of movement signs marked for
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the MD 3 task across all children shows (see IQR-M in
Table 2). One possible explanation may be that slight
movements of the drawing hand of a child might not
be easily recognized from a distance of 1.5 m for an
observer, in contrast to the MD 1 and MD 2 tasks with
more noticeable, discrete movements of the arm, hand
and fingers.

The investigators identified almost twice as many
critical movement signs in the MD 1 and MD 2 tasks,
and totally in all MD tasks in children with poor
manual dexterity as compared to children with nor-
mal manual dexterity, with significant difference and
medium effect (Figure 1). These findings support the
construct (known-groups) validity of the method of
qualitative assessment in the MABC-2 test. The critical
movement signs listed for observation of the MD tasks
are related to perceptual-motor aspects such as body
control/posture, functioning of limbs, spatial accuracy,
control of force/effort, and timing of actions (see
Henderson et al., 2007). A higher number of observed
movement signs in the test tasks allow the examiner to
reach a more valid conclusion about perceptual-motor
deficits of a child.

In contrast to the above-mentioned results, obser-
vation of the graphomotor task MD 3 did not prove
appropriate construct validity. What could be a possi-
ble explanation? Firstly, lower intra-observer reliability
of observation of this task (see above) may constrain
its validity. It is known that the assessment tool that is
not reliable enough cannot be valid (Burton & Miller,
1998). Secondly, a mean number of movement signs in
the MD 3 task marked in MD"* children was obviously
higher than in the MD 1 and MD 2 tasks and was a
little closer to the number of marked signs observed
in MD- children. For school-age children, handwriting
and drawing is a daily activity and an important part
of learning (Sugden & Wade, 2013). One can consider
that these sensorimotor actions are more real-life-
related activities for children than the MD 1 and MD 2
tasks. As a consequence, the investigators could adopt
a more critical view on the qualitative assessment of
the MD 3 task.

The limitation of the study

We see three major limitations of the study. Firstly,
there is not a method how to check whether obser-
vational assessments by the investigators were made
according the rules instructed by the authors of the
study (see Methods). Secondly, the finding of con-
struct known-groups validity of the qualitative obser-
vational assessment of the MD tasks could be affected
by a small sample size of children. Thirdly, conclusions
on validity and reliability of the qualitative assessment
are derived from the observation of video recordings.
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Video recordings are two-dimensional representation
of a three-dimensional real scene. Therefore, validity
and reliability of observation of the MD tasks could be
also verified in real situations in the next study.

Conclusions

This study is the first to provide information on the
psychometric qualities of the qualitative observational
assessment of movement patterns in the MABC-2 test.
The study showed good construct validity of the qualita-
tive assessment of manual dexterity in younger school-
age children. Thus, the critical movement signs used
for observation seem to be valid clinical symptoms of
manual dexterity impairment. Intra-observer reliability
of the qualitative assessment of manual dexterity in chil-
dren was good in contrast to non-significant agreement
among observers. These findings suggest that qualita-
tive diagnosis of manual dexterity impairment in the
MABC-2 test demands specific training of examiners
in their observation. The qualitative assessment within
the MABC-2 test is a useful tool for the identification
of manual dexterity impairment and weaker aspects of
hand-eye coordination, on the basis of which an inter-
vention can be planned and its effects evaluated.
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Appendix: The critical movement signs for the
qualitative observational assessment

Manual dexterity task 1 (MD 1): Placing pegs

Posture/body control

» Sitting posture is poor

* Holds head too close to task

* Holds head at an odd angle

* Does not look at board while inserting pegs

* Does not use pincer grip to pick up pegs

» Exaggerates finger movements in releasing pegs

* Does not use the supporting hand to hold board
steady

* Does extremely poorly with one hand (asymmetry
striking)
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* Changes hands or uses both hands during a trial
* Hand movements are jerky
* Moves constantly/fidgets

Adjustment to task requirements
» Misaligns pegs with respect to holes
 Uses excessive force when inserting pegs
* Is exceptionally slow/does not change speed from
trial to trial
* Goes too fast for accuracy

Manual dexterity task 2 (MD 2): Threading lace

Posture/body control

« Sitting posture is poor

* Holds materials too close to face

* Holds head at an odd angle

* Does not look at board while inserting tip of lace

* Does not use pincer grip to hold lace

* Holds lace too far from tip

* Holds lace too near tip

* Finds it difficult to push tip with one hand and pull
it through with the other

* Changes threading hands during a trial

* Hand movements are jerky

* Moves constantly/fidgets

Adjustment to task requirements

» Sometimes misses hole with tip of lace

» Gets muddled in the threading sequence

e Is exceptionally slow/does not change speed from
trial to trial

* Goes too fast for accuracy

Manual dexterity task 3 (MD 3): Drawing trial 2
Posture/body control

« Sitting posture is poor

* Holds head to near paper

* Holds head at an odd angle

* Does not look at trail

* Holds pen with an odd/immature grip
* Holds pen too far from point

* Holds pen too close to point

* Does not hold paper still

* Changes hands during a trial

* Moves constantly/fidgets

Adjustment to task requirements

* Progresses in short jerky movements

» Uses excessive force, presses very hard on paper
* Is exceptionally slow

* Goes too fast for accuracy
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