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ABSTRACT

Introduction: Adjustments made to the Quick Screening Procedure for Referral to Occupational Therapy (QSPOT) required further
validation of the test. This test which was developed in South Africa, is used to screen motor, praxis and sensory-perceptual performance
skills related to intrinsic barriers to learning in 4 to 6 year old children.

Method: The aim of this study was to determine the known group discriminant validity and internal consistency of the QSPOT in
identifying intrinsic barriers to learning in 5 year olds. The concurrent criterion validity of the QSPOT compared to the Movement ABC
- 2" Edition (MABC-2), and the Developmental Test of Visual-Motor Integration - 6* Edition (DTVMI-6) (Visual Motor Integration and
Visual Perception subtests) as well as the accuracy of these tests were established. Seventy seven learners in mainstream schools and
Learners with Special Education Needs (LSEN) schools were assessed with all three tests.

Results/Findings: In terms of accuracy acceptable specificity was found for the QSPOT; however, sensitivity was not at an adequate
level and lower than for the MABC-2 and the DTVMI-VMI. Adequate concurrent criterion validity was found between the QSPOT Total
Score and the MABC-2 Total Score, as well as between the QSPOT and the DTVMI-VMI for Age-band | (5 years O months to 5 years 5
months), but not for Age-band 2 (5 years 6 months to 5 years | | months).

Conclusion: The QSPOT accurately identifies learners without barriers to learning, but may under-identify those with barriers to
learning. Concurrent criterion validity of the QSPOT to the DTVMI-VMI and MABC-2 indicate that similar motor, praxis and sensory-
perceptual performance skills deficits are identified within Age-band | but not for Age-band 2. In light of these findings revision of scoring

and cut off criteria should be reviewed for certain items.

Key words: Intrinsic barriers to learning, motor and praxis performance skills, sensory-perceptual performance skills, screening, screening
procedures, sensitivity, specificity, concurrent criterion validity

INTRODUCTION

In 2009, the West Rand Occupational Therapists in Private Practice
in Gauteng, South Africa, undertook to develop a screen assessment
of intrinsic barriers to learning, related to client factors, motor and
praxis performance skills, and sensory-perceptual performance
skills for Grade 0 learners that could be administered and applied
in the South African context. The Quick Screening Procedure for
Referral to Occupational Therapy'? (QSPOT) was developed to
screen learners between the ages of 4 years 0 months and 5 years
I'l months. The QSPOT has undergone several changes dividing
each age into two six-month age-bands with altered or added
scoring for various tasks?, thus requiring further investigation for
standardisation purposes. This paper reports on investigation for
standardisation purposes for children 5 years 0 months to 5 years
5 months and 5 years 6 months to 5 years | | months.

LITERATURE REVIEW

Barriers to learning are any number of hindrances that prevent a
child from performing effectively in the educational occupational
performance area*. The barriers may be internal or external, often
only becoming apparent when learners show an inability to cope
with or derive benefit from the learning process, which ultimately
leads to school failure*S. It is recognised that early and accurate
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detection of varying areas and levels of dysfunction within the
learner, that hinder educational performance, is required to address
barriers to learning timeously*¢.

To prevent delay in the identification of intrinsic barriers to learn-
ing, the South African Department of Education (DoE) has placed
emphasis on the accurate assessment of appropriate performance
skills of all learners in Grade 0 and Grade 1°7. The National Strat-
egy on Screening, ldentification, Assessment and Support (SIAS)’
published by the DoE in 2008, provides guidelines for the screen-
ing, identification, formal assessment, and referral for appropriate
intervention of learners with barriers to learning. According to this
document’, all learners should be screened by early childhood de-
velopment practitioners and health services before starting school,
with at risk learners requiring further screening during the admission
stages of Grade 0 and Grade |. The DoE has authorised the use of
mainly teacher-produced and teacher-completed checklists’, while
the role of health practitioners, including occupational therapists,
in screening within the SIAS process is unclear.

Research supports the use of assessment tools which are
compiled by a panel of experts in the area of child development,
many of which are completed by other individuals such as teach-
ers and parents®'°. It is recognised that healthcare providers such
as occupational therapists should be involved in the screening for
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barriers to learning before school-going age™'!, if not also at the
Grade 0 and Grade | admission stage. This is in line with the scope
of occupational therapy in educational performance, which includes
the assessment of pre-academic areas of functioning such as motor
and praxis, and sensory-perceptual performance skills. These skills
include those involved in positioning the body, arms and hands to
manipulate pencils and scissors as well as the directional changes
in movement needed to copy shapes or cut on a line'>"'%, Muscle
tone, eye-hand coordination and spatial skills are examples of client
factors'? that are observed by occupational therapists in these tasks.
Several standardised assessments'*~'7 are used by occupational
therapists for the early identification of these pre-academic barri-
ers to learning, but short valid screen assessments are needed for
the screening children before more expensive extensive testing is
done to identify specific problems.

Screen assessments contain a useful combination of various skills
within a few items'®, which should be familiar and culturally sensitive
to the learners®'®. The screening results should indicate the neces-
sity and type of comprehensive evaluation that is warranted®'"?,
thus ensuring the appropriate referral of only those learners who
do require more in-depth assessment®>’. The validity, reliability,
sensitivity and specificity of screen assessments need to be ensured
in order for them to be considered evidence-based tools®'"'°. The
investigations are not only to investigate the instrument’s effective-
ness, but also ensure that the occupational therapists using the test
utilise and interpret its results appropriately, and the results are
valid and reliable in identifying barriers to learning?'.

PURPOSE OF THE STUDY

As part of a larger study, the purpose of this study was to determine
the psychometric properties of the QSPOT for children aged 5
years to 5 years | | months. This article reports on the accuracy of
the QSPOT, the Movement Assessment Battery for Children - 2™
Edition (MABC-2) and the Beery-Buktenica Developmental Test of
Visual-Motor Integration-6* Edition (DTVMI), for the visual-motor
(DTVMI-VMI) and visual perception (DTVMI-VP) subtests as well
as the and concurrent criterion validity between the QSPOT and
the other two tests. Known group or discriminant validity was
established for the QSPOT as well as the reliability in terms of
internal consistency.

METHOD

This study used a quantitative non-experimental??, cross-sectional®,
correlational® research design. The sample consisted of learners
between the age of 5 years and 5 years | | months with and with-
out barriers to learning. Once ethical clearance had been obtained
from the Human Research Ethics Committee at the University
of the Witwatersrand (M12071 1), and approval of the study had
been obtained from the Gauteng Department of Education (GDE),
mainstream schools and schools for Learners with Special Educa-
tional Needs (LSEN) were approached in the Johannesburg area of
Gauteng, to recruit a sample of learners. Permission was obtained
from seven mainstream schools and eight LSEN schools who indi-
cated that they had learners who suited the inclusion criteria, and
permission to conduct the assessments was granted by the school
principals. The mainstream participants were taken from a variety
of independent and public suburban schools whereas only middle
to upper class suburban schools were used to obtain participants
for the LSEN sample.

A ratio of ten participants per item on the QSPOT was used
to determine a sample size of 50 participants without barriers to
learning attending mainstream schools, and 50 learners with barri-
ers to learning attending LSEN schools. Learners were divided into
two six-month age-bands as required by the QSPOT?3, namely 5
years 0 months to 5 years 5 months (Age-band |), and 5 years 6
months to 5 years | | months (Age-band 2).

Mainstream learners with a reported history of previous inves-
tigations and interventions for intrinsic barriers to learning were
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excluded, while learners at LSEN schools were included if they had
definite or provisional diagnoses which resulted in intrinsic barriers
to learning. Stratified sampling was used to ensure an equal number
of male and female learners? in each group.

Parent information sheets, informed consent forms and back-
ground questionnaires were distributed by the teachers in the
mainstream schools to the parents of 67 learners for recruitment
into the study. Informed consent was received for 50 learners;
however, two were excluded due to illness and injury occurring
between the test administrations, so the sample size was 48.

To recruit the LSEN group, 50 parent information sheets, in-
formed consent forms and background questionnaires were given
by the teachers to the parents of the learners selected for the study.
Informed consent was obtained for 43 learners. The learners were
recruited from a combination of LSEN and remedial schools, and
learners who were in remedial classes in mainstream schools, due
to a shortage of learners who met the inclusion criteria for the LSEN
sample in LSEN schools alone. Some learners with physical impair-
ments and intellectual impairments were therefore also recruited
as learners presented with diagnoses or provisional diagnoses of
Autism Spectrum Disorders (ASD), possible intellectual disabilities,
hearing and speech impairment, ADHD and remedial difficulties.
Four of these learners were subsequently eliminated due to difficul-
ties in completing all the test items and 10 learners were excluded
due to being in the incorrect age-group or withdrawal and refusal
to participate. The remaining 29 learners were assessed for the
study so the total sample consisted of 77 learners.

Instruments used

Quick Screening Procedure for Referral to Occupational
Therapy (QSPOT)

The QSPOT has been designed to screen learners between the
age of 4 years 0 months to 5 years | | months for the presence of
intrinsic barriers to learning'3. The test meets the guidelines for the
development of screening procedures, namely that they should be
user-friendly with a short administration time®'':'*2° and no lengthy
standardised testing”. The QSPOT is a criterion-referenced test
as learners are not compared to a normal sample, but are instead
marked according to whether they are able to perform the specific
skills or not?".

The QSPOT includes items which are divided into four tasks.
Task |: Draw-a-person (DAP) / Visual Motor Integration (VMI),
Task 2: Cutting, Task 3: Balance, Task 4: Catching. The tasks, which
may contain one or more activity items, are used to screen body
awareness, fine motor skills and visual motor perception. Task
I: DAP/VMl is in the form of pencil-and-paper activities, namely
drawing a person and copying shapes (horizontal and vertical lines,
a cross, circle, square, triangle, a diagonal cross within a rectangle,
and a diamond) from stimulus cards, followed by an added item
in which the learner names the shapes. Task 2: Cutting contains a
single activity item for cutting. Gross motor skills are screened using
Task 3: Balance with a single activity item for static balance, and an
additional descriptor for static balance with eyes closed, and Task
4: Catching, with a single activity item for catching'3. Administration
time is approximately |5 to 20 minutes®.

Each activity item has a number of descriptors or observations
that are observed and scored while the learner completes the
activity. One point is scored against each descriptor that was not
achieved during the performance of the activity item and these
scores are totalled'. Guidelines as to when to score against the
descriptors are provided in the manual'. If the learner achieves the
behaviour in the descriptor this is not scored so the QSPOT scores
indicate areas of concern only.

Norms which should be achieved in each activity item for ages
3 years, 4 years, 5 years and 6 years are also provided on the score
sheet. Failure to achieve the appropriate age norm for the activity
item results in a three-point weighting being added to the corre-
sponding total score recorded on the descriptors'2. A subtotal for
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each task item is obtained by adding the scores for descriptors and
the three-point weighting if applicable. The subtotals of the tasks
are added to provide a Total Score'?.

In an initial pilot study in 2009, the content validity and some
aspects of construct validity for the QSPOT? was determined on
a sample of | 18 randomly-selected learners between the ages of 5
years 0 months and 5 years | | months using the Rasch Analysis?. The
results of the analysis showed, as expected, that a large majority of the
learners scored in the normal range of functioning. The results also
suggested that the QSPOT was able to discriminate between learners
with barriers to learning, from those who are typically developing in
terms of their learning and performance in the classroom?.

The Movement Assessment Battery for Children - 2
Edition (MABC-2)8

For the purposes of determining the concurrent validity of the
QSPOT in this study, only the motor skill test of the MABC-2 was
used, which consisted of the Manual Dexterity Component, the
Balance Component, and the Aiming and Catching Component.
The MABC-2 was standardized on a sample of |, 172 children aged
between 3 years 0 months to 16 years | | months from the United
Kingdom, which was stratified for gender, race, geographical loca-
tion and level of parental education. Adequate reliability and validity
are reported in the manual®. The MABC-2 has been found to have
adequate cross-cultural validity for international populations®?, and
precise measurement capabilities?®. It has also been widely used and
cited in research studies conducted internationally?’-** and locally
in South Africa®, including those that evaluate other checklists that
identify deficits in motor skills®3.

The Beery-Buktenica Developmental Test of Visual-
Motor Integration — 6th Edition (DTVMI-VMI/VP)
The DTVMI-VMP?! assessment is a gold-standard for the assess-
ment of visual-motor integration function. It is recognised as having
adequate cross-cultural validity*' 3, including predictive validity of
academic performance in black South African learners from higher
and lower socioeconomic backgrounds®?. It has been historically
used in research within South Africa®*-3¢ and internationally®-%.

The test has been found to have adequate specificity (86%),
but unacceptable sensitivity in identifying handwriting difficulties®.
Adequate concurrent validity has been found with other tests as-
sessing VMI?'. Adequate relationships have also been found between
the DTVMI-VMI, and the writing of individual letters®, copying
sums and a written passage®!, and educational performance areas
of mathematics, reading and writing*“.

Data collection procedures

Two research assistants were recruited to administer the MABC-
2 and the DTVMI to participants, so that the researcher could be
blinded to the learners’ performance on those tests. The research
assistants were occupational therapists with five and more years
of experience in paediatrics, who either had further post-graduate
training or experience in working as a tutor for a local university.
Both research assistants were involved in assessing the learners in
the mainstream group, while one aided in the data collection for
the LSEN group. The research assistants were unfamiliar with and
therefore practiced the administration of the MABC-2. For this
reason the interrater reliability between the researcher and the
two research assistants for a mainstream learner was determined
and found to be 83% and 92%. The interrater reliability coefficient
for the researcher and the research assistant who assisted with the
LSEN group was 75% when assessing an LSEN learner which was
higher than that required by Peersman et al’ (70%) when evaluating
a motor skill checklist.

Since both research assistants were familiar with DTVMI, which
has a reported interrater reliability of 93% for the DTVMI-VMI
and 98% for the DTVMI-VP3' and the DTVMI-VMI was scored by
the researcher, it was not necessary to established the interrater
reliability of this test for the research assistants.
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Verbal assent forms were completed by the teacher who
witnessed each learner’s assent to participate in both sets of
assessments. The order in which the assessments would be ad-
ministered to the participants was determined by using random
number generation. The researcher and research assistant assessed
learners concurrently in separate rooms when schools could ac-
commodate them. When schools did not have sufficient space for
this, the QSPOT was administered by the researcher on one day,
while the MABC-2 and DTVMI-VMI/VP tests were administered by
the research assistants on another day. There was no more than a
three-day gap between the two assessment sessions in the mains-
tream group, and no more than a four-day gap existed between
assessments in the LSEN group.

The researcher could not be blinded for all the assessments,
as the research assistants were not available to complete all the
MABC-2 and DTVMI assessments for the entire sample, and
some of these assessments therefore had to be administered by
the researcher. To reduce researcher bias, the researcher did not
review any results from assessments before continuing with the
outstanding assessments on the following day, and the researcher
consistently scored each item of the standardised tests and the
QSPOT according to their manual instructions.

Only the researcher scored the QSPOT, and she consulted
with one of the authors of the QSPOT in order to ensure that the
items for Task |: DAP/VMI and Task 2: Cutting were being scored
correctly. The research assistants scored the MABC-2 assessments
as requested, as well as the DTVMI-VMI/VP subtests, and concerns
in the scoring were discussed and corrections were made where
necessary.

Data analysis

The assessment data were captured onto Microsoft Excel Spread-
sheets. STATISTICA v12.5% software was used to obtain descriptive
statistical data for the total sample of learners and for the main-
stream and LSEN groups respectively, and for the two age-bands.
The medians, and lower and upper quartiles were also considered
due to the ordinal nature of the data, and due to the data not being
normally distributed. The levels of the negative skewness found
were inclined towards 1.00 SD below that expected in the normal
distribution on Task |: DAP/VMI (-1.06; Lilliefors p < 0.01), Task
4: Catching (-1.65; Lilliefors p < 0.01) and the Total Score (-1.09;
Lilliefors p < 0.01).

Sensitivity and specificity for the QSPOT as well as the reference
tests, namely the MABC-28 and the DTVMI®!, were calculated using
a z score cut-off of -1.00 SD and less in the mainstream and LSEN
groups using MedCalc® Statistical Software®. The z scores on the
QSPOT were reversed to account for the fact that a lower score
on this asssessment indicates better performance'. The value of
70% to indicate acceptable levels of sensitivity and specificity*' was
used in this study. The values should be treated with caution as the
prevalence of participants with intrinsic barriers to learning (n=29;
38%) is higher than the prevalence in South Africa, and the positive
and negative predictive values could therefore not be included®.

To indicate discriminant validity, non-parametric statistics
in the form of a Mann Whitney U test were used to determine
statistical differences between the mainstream and LSEN groups.
To determine concurrent criterion validity, the z scores for the
QSPOT were correlated with the z scores from the MABC-2 and
DTVMI-VMI/VP for all groups (n=77) and for each age-band using
Spearman’s Rank Order coefficients. Correlations of 0.60 and above
are considered to be strong according to Kielhofner*?, and were
thus used to indicate acceptable validity in this study. The internal
consistency of the QSPOT for this sample was determined using
Cronbach’s alpha.

RESULTS

The total sample (n=77) consisted of 47 boys (61%) and 30 girls
(39%). Age-band | consisted of 35 participants (45%) and Age-band
2 consisted of 42 participants (55%). The mean age of Age-band
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Table I: Age, gender and dominance of the total group, and the mainstream and LSEN groups

Total Group Mainstream Group LSEN Group p value
(n=77) (n=48) (n=29)
n (%)
Age-band I:
5 yere 0 months to 354545 | 234792 | 12 (41.38) | 0.64
5 years 5 months Mean (SD)
5 years 3 months 5 years 3 months 5 years 3 months 0.16
(1.47 months) (1.49 months) (1.38 months) )
Age
n (%)
Age-band 2:
. ol 42 (54.55) | 25 (52.08) | 17 (58.62) | 0.64
years | | months Mean (SD)
5 years 9 months 5 years 9 months 5 years 10 months 0.03*
(1.71 months) (1.78 months) (1.37 months) ’
n (%)
Gender Male 47 (61.04) 22 (45.83) 25 (86.21)
Female 30 (38.96) 26 (54.17) 4(13.79) 0.00%
Right 67 (87.01) 46 (95.83) 21 (72.41)
Hand Preference ok
) Left 6(7.79) 2 (4.17) 4 (13.79) 0.00
Used alternate hands 4(5.19) 0 (0.0) 4(13.79)
Statistical Significance: p < 0.05*%  Statistical Significance: p < 0.01%*

| was 5 years 3 months and the mean age of Age-band 2 was 5
years 9 months (Table I). The racial distribution was not stratified
according to national statistics as the final sample consisted of 36
black (47%), 34 white (44%) and 7 Indian participants (9%). The
mainstream and LSEN groups were comparable in terms of race
as no statistical differences between the groups were noted. In the
mainstream group, 96% of the participants had attended nursery
school prior to starting formal education.

The only significant differences for a demographic variable
between the mainstream group and the LSEN group were for
gender (p=0.00), due to the fact that more boys were assessed
(86%) in the LSEN group and age in Age-band 2. The Age-band 2
participants in the LSEN group were significantly older than those
in the mainstream group (p=0.03) (Table I). Ninety-six percent of
the mainstream participants used their right hands consistently to
draw and cut out, while 72% of participants in the LSEN group
used their right hand for drawing (Table I), and only 69% used their
right hand for cutting. Participants who used both hands during the
tasks, or who swapped hands between tasks, were only found in
the LSEN group.

Accuracy - sensitivity and specificity
When considering the sensitivity and specificity of the MABC-2 for
the total group (n=77), good to acceptable specificity values above
70% were found for the Manual Dexterity Component, the Bal-
ance Component, the Aiming and Catching Component, and the
Total Score. The DTVMI also presented with good specificity above
80% for the DTVMI-VMI and the DTVMI-VP (Table Il on page 44).

Similar results were found specificity for all the items on the
QSPOT with the specificity of Task |: VMI, Task 2: Cutting, Task 3:
Balance, Task 4: Catching, and the Total Score all being over 90%
(Table II). This indicates with the negative likelihood ratios which
were below 1.00 that the tests and test components identified
the majority of participants without intrinsic barriers correctly. In
contrast, unacceptable sensitivity was found for all components
of the MABC-2, and the DTVMI-VMI and DTVMI-VP and all four
task scores and Total Score of the QSPOT indicating that that some
participants with difficulties may have been missed*#.

Overall, on the QSPOT, between 94% to 100% of participants
without dysfunction were identified with no intrinsic barriers to
learning. Although the positive likelihood ratios over 1.00 indicate
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that the majority of those identified with barriers to learning on
the tests should be assessed further. Only 35% to 59% of the
participants with intrinsic barriers to learning were identified as
having dysfunction using this test. These results were in line with
the accuracy of the two standardised tests used in the study and
the low sensitivity may be attributed to not all participants in the
LSEN group having deficits related to body awareness, fine and
gross motor skills and visual motor skills.

Known groups discriminant validity

Known groups validity assesses the ability of a test to discriminate
between two groups that are known to differ according to a specific
variable®. There were highly significant statistical differences (p=
0.001) between the performance of the mainstream and LSEN
groups on all four tasks and the Total Score of the QSPOT using the
Mann Whitney U test (Table Il on page 44). Therefore, the QSPOT
was able to discriminate between the participants with dysfunction
from those who were expected to perform appropriately within
this sample.

Concurrent Criterion validity

Quick Screening Procedure for Referral to Occupational
Therapy and the Movement ABC-2

A strong correlation was found between the QSPOT Total Score
and the MABC-2 Total Score (r=0.68) and the manual dexterity
and balance components for Age-band | with only a moderate
correlation (r=0.58) for all these components for Age-band 2.
This indicates that the tests do measure similar components of fine
and gross motor skills with the concurrent validity being better for
Age-band |.

Moderate correlations were found between the QSPOT-I
fine motor tasks (DAP/VMI) and the respective MABC-2 Manual
Dexterity Component tasks which, involve unilateral and bilateral
manual dexterity as well as drawing, for Age-band |. A moderate
correlation was found between Task 2: Cutting and the bilateral
MABC-2 manual dexterity item of threading beads. Correlations
between Task 2: Cutting and the remaining items of the MABC-2
Manual Dexterity Component were weak.

For Age-band 2 only moderate correlations were found for Task
I: DAP/VMI and the MABC-2 Manual Dexterity drawing trail, both
of which involve drawing and VMI. A moderate correlation was

0
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Table IlI: Sensitivity and specificity of the Movement ABC-2, Developmental Test of Visual Motor Integration and
Quick Screening Procedure for Referral to Occupational Therapy for the total group at < -1.00 SD (n=77)

Sensitivity % Specificity % Positive Negative
Likelihood Ratio Likelihood Ratio
(95 % Confidence intervals)
Movement ABC-2
Manual Dexterity 62.07 70.83 2.13 0.54
Component (42.27 to0 79.29) (55.93 to 83.04) (1.26 to 3.60) (0.32 to 0.88)
MABC-2 Aiming & 24.14 97.92 11.59 0.77
Catching Component (10.34 to 43.55) (88.89 to 99.65) (1.50 to 89.46) (0.63 to0 0.96)
MABC-2 Balance 65.52 81.25 3.49 0.42
Component (45.67 to 82.04) (67.36 to 91.03) (1.83 to 6.66) (0.25t0 0.71)
MABC-2 Total Score 58.62 83.33 3.52 0.50
(38.94 to0 76.48) (69.78 to 92.52) (1.74 to 7.10) (0.32t0 0.78)
Developmental Test of Visual Motor Integration
DTVMI-VMI 31.03 97.92 14.90 0.70
(15.32 to 50.83) (88.89 to 99.65) (1.99 to 111.62) (0.55 to 0.90)
DTVMI-VP 48.25 83.33 2.90 0.62
(29.46 to 67.46) (69.77 to 92.50) (1.39 to 6.05) (0.43 to0 0.90)
Quick Screening Procedure for Referral to Occupational Therapy
Task |: DAP/VMI 51.72 100.00 - 0.48
(32.54 t0 70.54) (92.53 to 100.00) - (0.33 t0 0.70)
Task 2: Cutting 37.93 97.92 18.21 0.63
(20.71 to 57.73) (88.89 to 99.65) (2.48 to 133.80) (0.48 to0 0.85)
Task 3: Balance 58.62 93.75 9.38 0.44
(38.94 to 76.48) (82.80 to 98.69) (3.01 to 29.26) (0.28 to 0.68)
Task 4: Catching 34.48 93.75 5.52 0.70
(17.96 to 54.33) (82.78 to 98.62) (1.65 to 18.41) (0.53t0 0.92)
Total Score 37.93 97.92 18.21 0.63
(20.69 to 57.74) (88.93 to 99.95) (2.48 to 133.80) (0.48 to 0.85)

Table lll: Comparison of the performance on the Quick Screening Procedure for Referral to Occupational Therapy for
the Mainstream and LSEN groups

Total Group Mainstream Group LSEN Group p value
(n=77) (n=48) (n=29)
Mean (SD)
Median (Lower-Upper quartiles)
Task |: Draw-a-person (DAP) / 5.70 (4.04) 3.98 (2.10) 8.55 (4.84) 0.00]**
Visual Motor Integration (VMI) 5.00 (8.00-3.00) 3.50 (6.00-2.00) 10.00 (12.00-4.00)
 Cuesi 5.96 (3.21) 5.04 (2.97) 7.48 (3.03) 0.001#*
Task 2: Cutting 6.00 (9.00-3.00) 6.00 (7.00-2.00) 8.00 (10.00- 6.00)
. 3.18 (2.49) 2.21 (1.88) 4.79 (2.55) 0.001%*
Task 3: Balance 2.00 (6.00-1.00) 1.00 (4.00-1.00) 6.00 (7.00-2.00)
: , 1.81 (2.85) 0.90 (1.90) 3.31 (3.49) 0.001#*
Task 4: Catching 0.00 (2.00-0.00) 0.00 (1.00-0.00) 1.00 (7.00-1.00)
16.65 (9.91) 12.13 (5.77) 24.14 (10.84) 0.001%*
Total Score 14.00 (22.00-9.00) | 10.50 (15.00-8.00) | 23.00 (32.00-17.00)

Statistical Significance p < 0.01**

A lower QSPOT score indicates better performance!, ie, lower quartile score > upper quartile score.
Statistical Significance p < 0.05*

found between Task 2: Cutting and the unilateral MABC-2 manual
dexterity item of posting coins. Correlations between the two
QSPOT fine motor tasks and the remaining items of the MABC-2

Manual Dexterity Component were weak (Table IV on page 45).

A strong correlation was found between the QSPOT Task 3:
Balance and the MABC-2 one-leg balance item for both Age-bands
(r=0.69). The correlation for the QSPOT Task 3: Balance and the
MABC-2 one-leg balance item was strong, while only moderate cor-
relations were found for the MABC-2 walking with heels raised and
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MABC-2 jumping on mats items. The correlation for the QSPOT
Task 4: Catching and the MABC-2 catching task was strong, while
the correlation for the MABC-2 throwing item was weak

Quick Screening Procedure for Referral to Occupational
Therapy and the Developmental Test of Visual-Motor
Integration

For Age-band |, strong correlations were found between the
DTVMI-VMI and the QSPOT Task |: DAP/VMI with a lower mod-



Table IV: Correlations for the z scores of the Quick Screening Procedure for Referral to Occupational Therapy and
the Movement ABC-2 for Age-band | and 2

AGE-BAND | (n=35)
QSPOT Movement ABC-2
Manual Dexterity Component (MD Test 1,2,3) Total Score
Task I: Draw- rho
a/'s?:::r S::)? I. Posting coins 2. Threading beads 3. Drawing trail 0.59
Integration (VMI) 0.44 0.49 0.43 ’
I. Posting coins 2. Threading beads 3. Drawing trail
Task 2: Cutting 038 0.47 0.36 0.52
Balance Component (Bal Test 1,2,3) Total Score
Task 3: Balance I. One-leg balance 2. Walk heels raised 3. Jumping on mats 056
0.71 0.55 0.53 )
Aiming and Catching Component (AC Test 1,2)
Task 4: Catching I. Catching beanbag 2. Throwing beanbag onto mat Total Score
0.63 0.36 0.43
Manual Dexterity Component | Aiming and Catching Component Balance Component Total Score
Total Score 0.62 0.43 0.64 0.68
AGE-BAND 2 (n=42)
Movement ABC-2
aT:ZI:'s::nD(rI;XF-’) Manual Dexterity Component (MD Test 1,2,3) Total Score
/ Visual Motor I. Posting coins 2. Threading beads 3. Drawing trail
Integration (VMI) 0.33 031 0.42 0.49
Task 2: Cutting |. Posting coins 2. Threading beads 3. Drawing trail 0.40
0.49 0.35 0.32
Balance Component (Bal Test 1,2,3) Total Score
Task 3: Balance I. One-leg balance 2. Walk heels raised 3. Jumping on mats 0.52
0.63 0.46 0.40
Aiming and Catching Component (AC Test 1,2) Total Score
Task 4: Catching I. Catching beanbag 2. Throwing beanbag onto mat
0.53 0.17 0.47
Manual Dexterity Component | Aiming and Catching Component Balance Component Total Score
Total Score 0.54 0.47 0.53 0.58
Moderate and strong correlations were significant at p < 0.05

erate correlation for Age-band 2. A strong correlation was found
between the DTVMI-VMI and QSPOT Task 2: Cutting for Age-band
| and Age-band 2 (Table V on page 46).

Overall, the concurrent criterion validity between the QSPOT,
and the MABC-2 and DTVMI-VMI/VP was lower for Age-band 2
compared to Age-band | with a weak correlation between the
QSPOT Task |: DAP/VMI and DTVMI- VP for Age-band 2, while
that for Age-band | was moderate. The QSPOT Task 2: Cutting
correlated weakly with the DTVMI- VP for both Age-bands indicat-
ing little relationship between cutting and visual perception.

Reliability

The Cronbach’s alpha value for the QSPOT total test is 0.78, which
shows acceptable internal consistency for the test using the total
group. The QSPOT Task |: DAP/VMI had the lowest internal con-
sistency with an alpha value of 0.66. The other three tasks all had
alpha values over 0. 7 which places them in an acceptable range®.

DISCUSSION

More boys were assessed in the LSEN group in this research study
(Table 1), resulting in support of the well-documented gender dis-
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crepancy in the population identified intrinsic barriers to learning.
Two-thirds of children with learning disabilities across racial and
ethnic groups are male*, and numerous studies on handwiring
difficulties’’, disorders in sensory integration*, Autism*, intellec-
tual disabilities?”**, ADHD*® and DCD?, have also reported study
samples that comprised of 60% boys or more.

More than 90% of the mainstream group showed a prefer-
ence for their right hand, which is similar to the findings of de
Milander et al*' for a sample of South African children. The higher
percentage of participants with unestablished hand perference
and left-handedness in the LSEN group which is congruent with
reported intrinsic barriers to learning such as dyslexia®? and
fine motor dysfunction®**3. Although de Milander et al®' found
a 90% preference for the right foot in South African preschool
children, 69% of the participants in this study stood on their
left leg in the QSPORT Task3: Balance on-leg standing activity
item with eyes open. This was supported by Peters®*, who found
that the supporting lower limb is often the non-preferred limb,
and Forseth & Sigmundsson®® noted that typically developing
children performed better on the non-preferred (left) leg in
one-leg standing.

o\
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Table V: Correlations for the z scores of the Quick Screening Procedure for Referral to Occupational Therapy and the
Developmental Test of Visual-Motor Integration for Age-band | and 2

AGE-BAND | (n=35)

Developmental Test of Visual-Motor Integration for Age-band |1 (n=35)

QSPOT Visual-Motor Integration (VMI) Visual Perception (VP)
rho
Task I: Draw-a-person (DAP) / Visual 0.75 0.50
Motor Integration (VMI)
Task 2: Cutting 0.67 0.34
Total Score 0.77 0.47

AGE-BAND 2 (n=42)

Developmental Test of Visual-Motor Integration for Age-band 2 (n=42)

QSPOT
Visual-Motor Integration (VMI) Visual Perception (VP)
Task |: Draw-a-person (DAP) / Visual 0.56 0.37
Motor Integration (VMI)
Task 2: Cutting 0.60 0.39
Total Score 0.73 0.47

Moderate and strong correlations are significant at p < 0.05

Based on a prevalence of approximately 38% for intrinsic barri-
ers to learning due to the high number of participants with intrinsic
barriers to learning in this study, low and unacceptable sensitivity
scores were obtained for the QSPOT, MABC-2 and the DTVMI.
Less than 70 % of learners with intrinsic barriers to learning were
identified by the MABC-2 and DTVMI, with less than 60 % of learn-
ers with intrinsic barriers to learning being identified with deficits
related to fine and gross motor and visual-perceptual performance
skills on the QSPOT (Table II).

This is a limitation of the study as participants recruited with
different diagnoses may not present with the barriers to learning
assessed by these tests. This is supported by the literature which
indicates that skills may be affected in varying combinations and
degrees depending on the learner’s diagnosis or condition. For
example, fine motor and gross motor dysfunction may appear
singly or in combination, with greater dysfunction in either one,
in some specific learning disabilities***’, compared to children
with intellectual disabilities who have been found to have greater
fine motor impairment®, while children with sensory-integrative
dyspraxia display motor and praxis, as well as sensory-perceptual
performance skill deficits®*®.

This distribution of barriers to learning were evident in the
LSEN group as indicated by the accuracy of all three tests, which
were similar so it can be assumed that the QSPOT can be used to
correctly screen learners without deficits related to body aware-
ness, fine and gross motor skills and visual motor skills as a lack of
these deficits was confirmed by the MABC-2 and DTVMI scores.
The tests do not identify intrinsic barriers to learning in those in
which these specific performance skills are not problematic. Also
based on the nomogram for Bayes’ theorem?**¢’; the positive likeli-
hood ratio for the QSPOT Total Score (Table Il) indicate that those
learners who are identified with possible barriers to learning have a
90% probability of being at risk of having those difficulties, and they
would therefore require further assessment to confirm the results.

Of the three tests, the sensitivity of the MABC-2 Total Score
(59%), which was higher than the score of 41% reported in the
study by Schoemaker et al*® and this testidentified more participants
with dysfunction than the DTVMI-VP (48%), the QSPOT Total
Score (38%) and the DTVMI-VMI (319%). Therefore, it would ap-
pear that the QSPOT is screening for deficits in line with the DTVMI-
VMI/VP and that the MABC-2 is sensitive to deficits not identified
on the QSPOT, particularly more complex gross motor skills.

Overall, the specificity scores for all three tests with regard
to fine and gross motor skills were above the minimum that is
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considered acceptable in research*®!, The QSPOT Total Score
and the DTVMI-VMI identified more than 90% of participants
without dysfunction in performance skills correctly while this was
just above 80% for the DTVMI-VP and the MABC-2 Total Score
(Table Il). Other research indicates that , although the findings of
specificity for the MABC-2 Total Score in this study were not as
high as those found by Venter et al (97%)%, the specificity score
for the MABC-2 Balance Component in this study was similar to
that of 88% found by Venter et al*® on a South African sample of
learners without intellectual or neuromotor dysfunction, which
may indicate stability of the score in the South African context in
eliminating dysfunction in balance.

Overall, the results indicate that the QSPOT, MABC-2 and
DTVMI performed much better in ruling out dysfunction accurately
with regard to the types of skills that these instruments are designed
to assess. The negative likelihood ratios of less than 1.00 indicated
that only 20% to 30% of learners without intrinsic barriers to learn-
ing assessed on the QSPOT have a probability of having difficulties
in the motor and praxis and sensory-perceptual performance skills,
despite achieving an adequate score.

However the discriminant validity results indicate that the mean
and median scores for the QSPOT Task Scores and Total Score are
highly significantly different for the mainstream and LSEN groups
(Table Ill). The QSPOT was therefore able to discriminate the
groups for intrinsic barriers to learning, indicating adequate known
group validity. Therefore, all tasks and activity items on the QSPOT
should be retained.

The lower mean scores on Task 3: Balance and Task 4: Catching
indicate that the sample of participants in both groups had fewer
deficits in their gross motor skills overall, compared to fine motor
skills (Table Ill). However, this bias may also have resulted from
teachers selecting participants based on the fine motor performance
that is required for academic activities in the classroom, as well as
possible difficulties in identifying deficits in gross motor skills that
are not generally noted in the classroom?®. This finding is supported
by van Jaarsveld et al®?, who found that South African learners from
middle- to upper-class backgrounds (aged from 6 years 0 months to
8 years 0 months) performed better on static and dynamic balance,
as well as bilateral coordination than American children.

When determining whether the QSPOT, MABC-2 and DTVMI-
VMI/VP assess similar constructs in motor and praxis, and sensory-
perceptual performance skills in 5 year old learners, the QSPOT
Total Score showed a strong correlation with the DTVMI-VMI for
both age-bands (Table V). A strong correlation to the MABC-2 Total
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Score was also obtained for Age-band | (Table IV), but this was
not the case for Age-band 2, signifying lower concurrent criterion
validity for the QSPOT for motor skills as assessed by the MABC-2
for Age-band 2. When considering the QSPOT Total Score and the
MABC-2 Total Score, the coefficient of determination? showed
that 46% of the score on one test can be explained by the other
test for Age-band |, compared to only 34% for Age-band 2. There
was no difference in the coefficient of determination® which was
22% for Age—bands | and 2 when the QSPOT Total Score and the
DTVMI-VP, For the DTVMI-VMI the coefficient of determination??
with the QSPOT Total Score was 59% for Age-band | and 53%
for Age band 2 indicating more than the score on one test can be
explained by the other test.

Each item on the MABC-2 Manual Dexterity Component, when
correlated with the QSPOT pencil-and-paper tasks, yielded moder-
ate correlations for Age-band |, and slightly lower correlations for
Age-band 2. Overall, the moderate and weak correlation results
for fine motor skills indicate that different constructs of fine motor
skills are being assessed. The QSPOT activity items of the DAP and
copying shapes are fundamentally different from the MABC-2 draw-
ing trail, as the DAP and VMI activity items require constructional
praxis, due to the need to draw and assemble forms®?.

The correlations found between the QSPOT Task |: DAP/VMI,
and the MABC-2 posting coins and drawing trail items were lower
for both age-bands than those cited in the MABC-2 manual® for
a DAP test and the same manual dexterity items of the MABC-2
(r=0.66). This could have been due to differences in scoring be-
tween the tests, and the inclusion of two different pencil-and-paper
items within one task score on the QSPOT.

The moderate relationship between cutting on the QSPOT
and the MABC-2 threading beads activity item in Age-band I, and
the MABC-2 posting coins activity item in Age-band 2, was not
unexpected as threading beads, cutting, and posting coins all re-
quire varying degrees of static-manipulative bilateral hand use and
are also learned skills, with cutting being a more complex learned
skill which requires more practice and consolidation of a variety
of skills to achieve competence®. The correlations may have been
affected by the fact that qualitative observations are not taken into
account when scoring the MABC-2, but which do form part of the
scoring in the QSPOT'"2; however, the scoring of both quantitative
and qualitative information is considered a strength for accurate
assessment?®.

Strong correlations were obtained between the static balance
items of the MABC-2 and QSPOT in both Age-band | and Age-
band 2, In comparison, only obtained moderate correlations the
MABC-2 activity items of walking with heels raised and jumping
on mats, which are dynamic balance activities, were obtained
with QSPOT Task 3: Balance, as this task does not assess dynamic
balance. This may indicate a gap in the screening of balance in the
QSPOT and indicates that Task 3: Balance may require the addi-
tion of a dynamic balance activity for Age-band 2, especially since
various assessments® 965 that test gross motor skills in children,
include both static and dynamic activities.

Fundamental differences in the structure and scoring of the
Task 3: Balance and the MABC-2 one-leg balance item may have
further affected the concurrent criterion validity for Age-band 2.
Firstly, there are differences in the way in which a 5 year old is
to position their arms in the respective tasks (on the hips during
the QSPOT one-leg standing balance activity item’, compared to
hanging freely for the MABC-28). Secondly, the MABC-2? allows
for the assessment of each leg twice, thus enabling the learner’s
best performance to be measured. Thirdly, the cut off score of a
minimum of ten seconds to pass the one-leg standing balance in the
QSPOT was not different for Age-band | and Age-band 2 whereas
eight seconds is sufficient to obtain an average score in the MABC-2
for this age band®. Therefore the time requirements for this activity
need to be reviewed and the cut off requirements adjusted.

When considering the second type of gross motor skill as-
sessed by the QSPOT, namely catching skills, the QSPOT only
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focuses on catching and not throwing which was reflected in the
moderate and weak correlations with the MABC-2 for aiming
and catching for Age-band | and Age-band 2 respectively. The
correlation for catching skills was strong for Age-band I, but
moderate for Age-band 2 (Table IV). Several differences in the
manner in which catching skills are assessed by the MABC-2 and
the QSPOT may have affected the results, such as the difference in
distance between the learner and the assessor (two metres apart
in the QSPOT"2, compared to |.8 metres apart in a demarcated
space for the MABC-28). Secondly, the minimum of four catches
out of ten to obtain an average score in the MABC-28 is different
to the minimum of six catches required in the QSPOT"2, Thirdly,
the MABC-28 has strict criteria for what constitutes an adequate
catch in the hand, compared to the QSPOT'"2? which recognizes
that some 5 year olds may still catch with their hands against their
chests. The need to adjust the cut off requirements for the QSPOT
as well as some descriptors to recognise relevant developmental
levels is therefore recommended. Finally, the difference in the use
of qualitative observations in scoring between the two instruments
may have also affected the results.

As expected, a strong correlation was indeed obtained between
the pencil-and-paper tasks of the QSPOT and the DTVMI-VMI for
Age-band | (Table V), and the correlation obtained was the same
as that between the DTVP-2 and the DTVMI-VMI (r=0.75) that is
reported in the DTVMI manual®'. Therefore, the concurrent cri-
terion validity of the QSPOT for visual-motor sensory-perceptual
performance skills, such as that used in drawing a person and copy-
ing shapes, was adequate and above the minimum prescribed for
the purpose of this study. The strong correlation obtained between
Task |: DAP/VMI and the DTVMI-VMI supported the study by Lotz
et al* that found significant moderate correlations between the
DTVMI-VMI and the Good-Enough Harris Test in 6 to |3 year old
South African children. The compatibility of the QSPOT DAP and
VMI activity items, as constructional praxis activities, is important
if the DAP and copying aspects will continue to be combined into
a single task in future editions.

When considering Age-band 2; however, only a moderate cor-
relation was found between Task |: DAP/VMI and the DTVMI-VMI
in this research study (Table V). This may have been affected by the
scoring of qualitative observations'?, and a lack of strict measuring
criteria, such as the use of a ruler and protractor in order to pass
or fail an attempt to copy a figure, which would be unrealistic in a
screen assessment such as the QSPOT.

Strong correlations between the Task 2: Cutting and the
DTVMI-VMI were also obtained for both Age-band | and 2 (Table
V), which is likely due to the fact that cutting requires integration of
eye-hand coordination, bilateral coordination and manual dexter-
ity®* “schema”: (“https://github.com/citation-style-language/schema/
raw/master/csl-citation.json”), as well as VMI, since VMl is essentially
the simultaneous use of visual perception, finger movements and
eye-hand coordination®'. Therefore, the findings confirm that the
drawing and cutting tasks on the QSPOT assess perceptual-motor
skills such as that of the DTVMI-VMI, even though 60% of the
mainstream participants failed the QSPOT cutting activity item.
This again indicates the need to review the cut offs and criteria set
for scoring the cutting item on the QSPOT.

The relationship between the fine motor skill tasks on the
QSPOT with visual perception as tested by the DTVMI-VP was
inadequate (Table V). This is possibly due to the only related cri-
terion of naming shapes, which involves a learner discriminating
the qualitative aspects of the shape (visual discrimination and form
constancy) which are visual processing performance skills®, fol-
lowed by attaching a name to the shape (basic shape concept'®)
which is a higher-cognitive client factor according to the OTPF II'2,
Overall, it is likely that the DTVMI-VP was not the most suitable
test to compare to the pencil-and-paper and cutting tasks of the
QSPOT, due to the fact that sensory-perceptual, visual perceptual,
and motor processes are all used in those tasks, and not only visual
perception'¢%6,

0
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The internal consistency (Cronbach’s alpha = 0.78) of the
QSPOT for the total sample was adequate, and above the mini-
mum which is commonly accepted in research®’%, and in studies
conducted on screen assessments for children®?. The findings
indicated that the tasks are inter-related, but are not necessarily
unidimensional®’, which was expected as the QSPOT assesses vari-
ous skills that can be grouped into constructs such as gross and fine
motor skills, or visual-motor skills. The lower internal consistency
for QSPOT Task |: DAP/VMI may indicate differences in the aspects
of the skills required for drawing a person and drawing shapes but
it was close to 0.7 and no change in this item is suggested. When
considering the guidelines given by Cortina®’, the QSPOT (with an
average inter-item correlation of r=0.48, and an overall Cronbach’s
alpha of 0.78), performed well with regard to this type of reliabil-
ity. The findings also indicated that further psychometric research
should be completed before using the total score of the QSPOT.

CONCLUSION

The QSPOT was found to be more accurate in identifying learners
without dysfunction, than those with dysfunction. The higher speci-
ficity and lower sensitivity overall may be a serious disadvantage
of the QSPOT in the current study, and this needs to be further
researched on a more defined sample to ensure the test does
not miss those learners who do present with the specific intrinsic
barriers to learning screened by the test. The test does however
discriminate between those identified with and without barriers
to learning.

The findings also showed higher concurrent criterion validity
of the QSPOT, and the MABC-2 and DTVMI-VMI for Age-band |
compared to Age-band 2, particularly with regard to balance and
catching. Higher concurrent criterion validity was also found for the
QSPOT and DTVMI-VMI, especially for Age-band I. This indicates
the need to evaluate cut offs points and criteria for scoring for Age-
band 2 in particular as these were not congruent with those in the
MABC-2 in particular.

It should be understood that only 22% of visual perception
as assessed by the DTVMI-VP is represented in the activities in
the QSPOT and that this should be indicated as a limitation of the
screen assessment or activities should be adjusted to deal with this
gap. The findings indicated that the items of the QSPOT identify
other gross and fine motor skills and visual-motor skill deficits in
children between 5 years 0 months and 5 years | months and it is
suggested that all the tasks and activities in the QSPOT be retained.

LIMITATIONS OF THE STUDY

A limited number of learners with intrinsic barriers to learning in
motor and praxis, and sensory-perceptual performance skills were
available for the study which may have impacted the sensitivity
results. The sample of learners used in this study cannot be consid-
ered to be representative of the South African population at large,
due to the fact that the sample was not racially stratified and that
most of the schools were in middle to upper class suburban areas,
with only one school in a low socio-economic area. The sample
of participants was also small, and many items reflected abnormal
distributions, and thus interpretation must be done with care, even
though non-parametric data analysis was used
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