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The aims of this study were to assess the reliability and validity
of the Arabic translation of the Assessment of Computer Task
Performance (ACTP) when used for children with Intellectual
and Developmental Disabilities (IDD) and to determine the
relationship between participants’ performance when using

an adapted pointing device and the teacher’s satisfaction of
their performance. Thirty boys and girls, Arabic speakers, 6— 21
years old, who had moderate IDD, participated in the study.
Two expert occupational therapists used the ACTP to evaluate
the performance of five standardized timed computer tasks.
The Quebec User Evaluation of Satisfaction with Assistive
Technology was used to evaluate the teachers’ satisfaction with
the prescribed pointing device. The sample in the current study
performed slower than typically developing children and youth,
and slower than participants with motor impairments, examined
in previous studies. Differences were found in performance
time between girls and boys, and between three diagnostic
subgroups. The participants’ success scores of computer
performance correlated significantly with the teacher’s
satisfaction with the prescribed pointing device. Demonstration
of the validity and reliability of the Arabic version of the ACTP-
Child enables wider use of this tool which is now available in
four languages and diverse cultural settings and disability
populations, including children and youth with significant IDD.

Keywords: Assistive technology, intellectual and
developmental disabilities, evaluation, outcome measures

Introduction

“For most people, technology makes things easier; for persons
with disabilities technology makes things possible [1]”

In today’s highly technology-oriented world computers
are used in education, communication, entertainment and
recreation. Assistive Technology (AT) has the potential to

Implications for Rehabilitation

o The Assessment of Computer Task Performance
(ACTP) Child version found to be a user-friendly,
reliable and valid assessment used to examine point-
ing device performance of children and youth with
Intellectual and Developmental Disabilities (IDD).

o The ACTP Child version conducted in a Windows
environment was found to be reliable and valid in
the Arabic language, in keeping with other languages
examined in the past.

o The time of performance of ACTP tasks was found
to be sensitive to differences according to gender and
diagnostic subgroups.

o The participants’ success scores of computer perfor-
mance correlated significantly with the teacher’s sat-
isfaction with the prescribed pointing device but not
with performance time.

reduce the effects of occupational performance limitations
on everyday life activities by facilitating and enhancing work
performance and social interactions [2,3] for children with
disabilities including Cerebral Palsy, Metabolic Disorders,
and Intellectual and Developmental Disorders. Well-fitted AT
may contribute to the individual’s participation, self-esteem
and quality of life [4-6].

The literature shows numerous applications of AT for chil-
dren and adults with IDD. For example, in Alper and Sahoby
Raharinirina’s [7] review of AT applications, approximately
half of the reported studies targeted investigations concern-
ing the effectiveness of AT to improve the skills of users
with IDD. Mechling [8] carried out a comprehensive review
of applications of AT used to increase the independent,
self-management skills of persons with IDD with the aid of
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self-prompting devices, and identified 40 studies that reported
positive results when using AT devices toeliciting a target
response while reducing the need for instructor prompts.

The process of achieving an optimal match between AT
and a person is prolonged and iterative [9]. There exist sev-
eral models that reflect the complexity of the AT adaptation
process and which use different variables to test outcome
success (e.g. [10,11]. The first step entails assessment of client
needs within the environment in order to optimally adapt AT
devices for their use [12] and to enable successful occupa-
tional performance [13,14]. This step should include consid-
eration of the emotional state of clients, their preferences and
their acceptance of AT [15] by sharing the decision making
process, a vital stage in client-centered care [16].

The expert assessment process for the potential AT user is
critical [17] because it leads to the provision of required infor-
mation for users, therapists, parents and teachers, in order to
build an appropriate and thorough AT intervention program
[18]. The adaptation process depends on evidence-based out-
come data that yields accurate and meaningful results [17].

The Assessment of Computer Task Performance (ACTP)
was developed to address this requirement [19]. It is a stan-
dardized, observation-based assessment of client performance
that was originally developed to assist clinicians in measuring
the functional ability of children with physical impairments
to perform basic computer tasks with assistive devices. It was
developed in French and then translated and validated in
English. The ACTP includes standard keyboard and pointing
device (mouse tasks) used to run typical Microsoft Windows
applications. The keyboard tasks include six preliminary
screening tasks and five standardized and timed tasks (e.g.
typing a short sentence). The ACTP’s test-retest reliability,
calculated via the Interclass Correlation Coeflicient, ranged
from 0.60-0.95 for most tasks, and construct validity for a
small sample of children with disability was a=0.51[20]. A
recent study of 155 children without motor or vision dis-
abilities determined norms, and found moderate to good test-
retest reliability, internal consistency, and construct validity
of the revised children’s version of the ACTP[21]. Results
from various studies of the ACTP have been widely published
[22-24] and it is included in Abledata, a highly cited web site
that provides objective information about AT products and
rehabilitation equipment, http://www.abledata.com/abledata.
cfm?pageid =160377 &ksectionid = 160164 &atlitid =183768.
The first aim of this study was to assess the inter-rater reli-
ability of the Arabic translation of the ACTP when used for
children and youth with IDD, and to determine its internal
consistency and sensitivity to differences in gender and type
of disability. The use of such a the tool in the Arabic language
is important since there is a lack of AT outcome tools for this
population despite the great need due to the high percentages
of the world’s Arabic speaking population who have disabili-
ties. For example, the percentage of people with disabilities is
greater in the Arab than in the Jewish sectors in the Middle
East due to the high rates of consanguineal marriage, heredi-
tary diseases, women giving birth at a relatively late age, and
a general lack of awareness of various genetic problems [25].

The rate of congenital defects among the Arab population and
the rate and severity of car accidents resulting in severe inju-
ries in Israel is higher for the Arab speaking population. This
turther challenges therapists in the rehabilitation at large, and
specifically during the AT adaptation process.

A second aim was to determine the relationship between
participants’ actual performance when using pointing devices
that had been prescribed for their use and the teacher’s satis-
faction of their performance. These aims were accomplished
by obtaining four types of AT outcome measures important
for assessing the suitability of a pointing device for children
and youth with intellectual and developmental disabilities
(IDD): frequency of use; success of use; effectiveness in terms
of time and errors (assessed by the ACTP); and satisfaction
of the teacher (assessed by the Quebec User Evaluation of
Satisfaction with Assistive Technology (QUEST [26])).

Methods

Participants

A stratified convenience sample of 30 children and youth (14
boys, 16 girls), native speakers of Arabic, who ranged in age
from 6-21 years (mean=11.3 years, SD =4.1) and had moder-
ate IDD participated in the study. They were selected from a
population of 170 students who attended a special education
school in Nazareth, Israel. The primary inclusion criterion
was children and youth who were referred to occupational
therapy in order to adapt a computer via any pointing device,
either for the first time, or due to a change in their functional
status. The parents of the participants were contacted once
approval was received from the Institutional Review Board of
the Israeli Ministry of Education. Informed consent was given
by each participant’s parent.

All of the participants in the study have IDD and some
have additional disabilities including sensory, language, and
physical disabilities, health problems (e.g. asthma, epilepsy,
heart problems), and congenital metabolic syndromes (e.g.
hypothyroidism, galactosemia). The sample was divided
into three groups in accordance with their diagnoses as
documented in the school records: IDD with Cerebral Palsy
(n=11); IDD with Down syndrome (n=10); and IDD with
Metabolic Disorders (n=9).

The participants’ families had a low socio-economic status,
and most of them did not have a computer or pointing device
adaptations at home; therefore, most of the computer work
was performed at school including learning activities, games
and communication. The children and youth were dependent
in most activities of daily living, except eating. They demon-
strated heterogeneous performance when operating a point-
ing device; some have difficulty with the functions (e.g. left/
right click, double click, moving and maintaining the cursor,
dragging, dropping and scrolling), either due to physical dis-
ability or due to cognitive disability which is manifested by
difficulty in learning to improve their use of these functions.
Computer programs that suited their abilities were used to
practice psycho-motor skills (e.g. clicking, dragging, timing,
browsing) or to improve basic cognitive skills (e.g., visual and
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auditory perception, memory, sequencing) and language and
math skills.

All participants used a computer that was adapted to their
abilities while learning at school. Twenty-seven of the par-
ticipants also used it to play games and for leisure activities
at school. One used it for communication and five used it to
access the Internet. As for the frequency of use, half of the par-
ticipants used a computer twice a week, and ten used it three
to four times a week, for a maximum duration of one and a
half hours. All participants needed the teacher’s assistance.

Instruments

Demographic data were gathered relevant to three sets of char-
acteristics: participants’ background (e.g. age, gender, educa-
tion), their disability (e.g. diagnosis, functional disabilities),
and their experience using computers (e.g. time, frequency,
type of software, and AT adaptations).

ACTP, Child version 2 [19,20] was described in the
Introduction section. The current study examined perfor-
mance using all 12 pointing device tasks, divided into 31 sub-
tasks (Table I). The pointing device tasks included two groups
of tasks: seven preliminary screening tasks (CPM-1-CPM-7)
with several sub-tasks (e.g. left click, drag, #1-#20), that were
scored for success rate only. The remaining five standardized,
timed pointing tasks (CM-1-CM-5) with several sub-tasks
(Table I, shaded rows: #21-#31), were scored for time of per-
formance, in addition to success. For example, in task CM-1,
“pointing and clicking”, the child is asked to use the pointing
device to make the cursor follow a pathway that consists of
four overlapping straight and diagonal lines with icons at the
center and at each end. The cursor thus travels back and forth
between icons starting each time at the center of the figure.
The child is asked to “eat the cheese” by clicking on each
cheese icon, and then return towards a mouse trap, without
touching or clicking on the trap.

The preliminary tasks are performed first to verify that the
setup and function of the equipment are understood. Success
of performing the preliminary tasks is scored by rating the

Table I. Distribution and frequency of computer use by the participants (N =30).

INS-VNTR and PCOS 3

quality of performance via a four-point scale (success = 1; suc-
cess with errors=2; partial success=3; and failure=4). The
subsequent ACTP advanced keyboard and pointing device
tasks are scored by the same scale, with additional indica-
tors of speed and accuracy. Subjective responses concerning
comfort and clinical signs and symptoms (i.e. posture, com-
pensations, pain, trembling, spastic movements and signs of
fatigue) are also recorded.

The current study examined only the pointer tasks (also
referred to as mouse tasks) of the revised children’s version of
the ACTP, which was adapted for use by children with motor,
perceptual and cognitive skills of pre-school and primary
school aged children (up to Grade 3 [20]). In the current
study internal consistency of all 12 tasks measured (31 sub-
tasks), revealed Cronbach’s a equal to 0.93, indicating good
internal consistency. However the internal consistency of the
five ACTP tasks that were measured by performance time was
a=0.65, due to large variability. Inter-rater reliability between
the scores of two occupational therapists who conducted the
testing was measured with Spearman’s correlations coefficient,
ranged for most tasks from r=0.66, to r =0.99 indicating mod-
erate to good reliability [27]. In addition to the Spearman’s
correlations coeflicient, the percentage rate of each task was
calculated in order to clarify the rs outcome (Table I). The val-
ues in this table demonstrate that higher agreement between
the occupational therapists was achieved during short tasks
that entailed one specific mouse function (e.g. left click #1),
as opposed to those that required a sequence of several mouse
functions (e.g. moving, stopping the pointer and double click
# CM-2).

Quebec User Evaluation of Satisfaction with Assistive
Technology (QUEST) was designed to evaluate a person’s or sig-
nificant caregiver’s satisfaction with an AT device and related
services [26,28]. User satisfaction is scored on 12 short ques-
tions divided into two factors: Satisfaction with Device (eight
items, e.g. device durability) and Satisfaction with Service
(four items. e.g. efficiency of service). Each item is rated on a
five-point scale: very satisfied (5) quite satisfied (4), more or

Frequency according to group Total

IDD & CPN=11

IDD & Down synd. IDD & Metabolic

Variables Category (36.7%) N=10 (33.3%) N=9 (30%) N =30 (100%)
Age 6-21 9-21 6-12.5 6-16.5 6-21
Gender Male 5 5 4 14
Female 6 5 5 16
Computer experience Play and leisure 11 9 8 27
Studies 11 10 9 30
Communication 0 1 0 1
Internet 3 1 1 5
Mean rate of computer Once 1 2 3 6
usage at school Twice 4 6 4 14
per week Three 1 3 1 5
Four 4 0 1 5
Length of computer 30 3 6 4 13
usage at school (min) 45 1 1 2 3
60 5 5 1 11
90 3 0 0 3
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less satisfied (3), not very satisfied (2), not satisfied at all (1).
The final part of the questionnaire consists of a list of the 12
satisfaction items of which a client is asked to select the three
most important items in order of priority. Internal consistency
as measured by Cronbach’s a was equal to 0.82 for the entire
QUEST, equal to 0.82 for the technology items (n = 8) and equal
t0 0.76 for the service items (n =4). Test-retest reliability ranged
from 0.41-0.80 [28]. In the current study, teachers responded
to the English version of the QUEST since their English lan-
guage skills were sufficient to not require translation to Arabic.
The test of internal consistency, measured with Cronbach’s o
(a=0.60) demonstrated a moderate degree of internal reliabil-
ity for seven items relevant to the participants; five items were
not used in the current study (e.g. weight, safety of use). These
five items were removed since information related to safety
and weight were less relevant to adapted pointing devices than
traditional AT such as wheelchairs and walkers.

Procedures
Translation of the ACTP to Arabic followed methods used to
translate other AT outcome measure assessments [29,30]. The
manual was translated into Arabic by a professional translator
and an occupational therapist. In order to validate the transla-
tion, three occupational therapists individually translated the
Arabic version back into English. A comparison was made
of the three translations and between them and the original
English version with revisions being made until a consensus
was reached. The final Arabic version was then approved.
ACTP performance data were collected during a single
1-h session at the child’s computer workstation at school.
Participants performed 31 tasks that involved the use of a
pointing device. If a child failed to complete a certain ACTP
preliminary screening task, the device was replaced to achieve

Table II. Distribution of participants using pointer device functions (N = 30).

a better match between the child’s abilities and the task.
The ACTP was then used to rate the child’s performance by
two expert occupational therapists. The participants were
rewarded with a small gift after completing the assessment.

A week later, the computer teacher filled out the modified
QUEST questionnaire, having allowed the participants ample
training and practice time using the adapted mouse.

Statistical analysis

Statistical analysis was conducted using the SPSS 12 software
package. Descriptive statistics were used to characterize the
demographic data. Cronbach’s a was used to assess internal
consistency of the 31 ACTP sub-tasks. Spearman’s correla-
tion coefficients were calculated to assess the inter-rater
reliability between the ACTP scores obtained by the two
occupational therapists, and correlations between satisfac-
tion of computer teacher and the performance of computer
tasks. The Mann-Whitney test was used to query differences
in performance due to gender and the Kruskal-Wallis test
was used to determine differences in performance due to the
type of disability.

Results

The ACTP yielded the results on the use of Click, Dragging,
Dropping and Scrolling pointing device functions (Table II).
In the Click category, all participants, except for one from
the Down-syndrome group, had intact performance. In the
Dragging category, three had intact performance whereas the
performance of twenty was partial and of seven was impaired.
In the Dropping category, eight had intact performance,
whereas the performance of nineteen was partial and of three
was impaired. In the Scrolling category, seven had intact

Frequency according to group Total

IDD & CP N=11

IDD & Down synd. IDD & Metabolic

Variables Category (36.7%) N=10 (33.3%) N=9(30%) N=30(100%)

Click function 1=Intact 11 9 9 29
2 =Partial 0 1 0 1
3 =Impaired 0 0 0 0

Dragging 1=Intact 1 0 2 3
2 =Partial 7 7 6 20
3 =Impaired 3 3 1 7

Dropping 1=Intact 4 2 2 8
2 =Partial 7 6 6 19
3 =Impaired 0 2 1 3

Scrolling 1=Intact 2 1 4 7
2 =Partial 5 1 2 8
3 =Impaired 4 8 3 15

Adapted pointing device ~ Mini 2 1 1 4
Big Tracks 0 5 5 10
Joystick 2 0 1 3
Pc-track 3 4 0 7
3M Ergonomic 2 0 0 2
Standard mouse 1 0 2 3
Standard with adapted 1 0 0 1
switch
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performance, whereas the performance of eight was partial
and of fifteen was impaired.

There was considerable variety in the type of adapted
pointing devices chosen for use by the participants (Appendix
I). Four used a Standards-Mini (#1), ten Big Tracks (with
the largest trackball available, #2), three Joysticks (including
a key guard to isolate button and two different handles: a T
bar and a soft sponge ball, #3), seven PC-Tracks (with a large
ball and large button, #4), two 3M-Ergonomics (a joystick
with a vertical grip design, also used as an optical mouse,
#5), three Standards (#6) and one Standard with adapted
switch (#7).

Table IIT shows mean success scores for ACTP (n=30) and
demonstrates that some sub-tasks, mainly those that required
a sequence of several pointing device functions (3, 6, 7, 11,
15-17, 21-24, 29-31), were difficult to perform. According

INS-VNTR and PCOS 5

to the ACTP manual 1=success in performing the task. In
those tasks, participants achieved a mean score higher than
1.5 (range of 1.60 to 3.13), indicating “success with errors” =2
to “partial success” = 3. For example, Task CM5 (sub task #31)
required that the user “Drag and drop” an icon along a right
angled path, without touching the lines. Most participants
dragged the icon along the path, but frequently could not
avoid touching the lines, and dropped the icon a few times
along the path, demonstrating difficulty in controlling their
movements during clicking and dragging the mouse. The
remaining tasks were easier to perform and revealed high lev-
els of success, mainly for the short tasks that include a single
specific pointing device function.

In addition, Table III also shows the correlation coefficient
(rs=0.66-0.99) between the two occupational therapy raters
who observed and scored success and time of performance on

Table ITI. Success scores for ACTP (N =30), Spearman correlation coefficient (Rs) and frequency (%) between the scores of two raters.

Mean Success with ~ Partial
success  Success errors success Failure
Task Sub-task Description of tasks score (1) (2) (3) (4) Rs %
Preliminary tasks involving mouse functions
CPM1 1 Left-click 1.03 29 1 - - - 96
2 Right-click 1.06 28 2 - - 0.46** 94
3 Double left-click 1.77 19 3 4 4 0.98** 9
4 Moving the pointer around the whole screen 1 30 - - - - 100
5 Drag around the screen 1.17 26 3 1 - 0.85%* 96
CPM2 6 Drag and drop (curved path) 1.6 19 6 4 1 0.79** 70
CPM3 7 Drag and drop (right-angled path) 1.8 17 4 7 2 0.90** 80
CPM4 8 Drag and drop (a) 1.13 27 2 1 - 0.86** 94
9 Drag and drop (b) 1.1 28 1 1 - 0.83* 94
10 Drag and drop (c) 1.13 27 2 1 - 0.66* 90
CPM5 11 Start the software. 1.83 18 4 3 5 0.99%* 96
12 Move around in the document. 1.5 21 5 2 2 0.94** 96
CPM6 13 Moving around in drop-down menus with the 1.5 22 4 1 3 1.0** 100
left-mouse button. Method (1).
14 Moving around in drop-down menus with the 1.53 22 4 - 4 1.0** 100
left-mouse button. Method (2).
15 Moving around in drop-down menus with the 2.37 14 2 3 11 0.97%% 90
right-mouse button. Method (1).
16 Moving around in drop-down menus with the 2.37 13 4 2 11 0977 94
right-mouse button. Method (2).
CPM7 17 Open a window (double-click). 1.7 21 3 1 5 0.99%* 94
18 Move the window. 1.13 21 2 1 - 0.84%¢ 94
19 Make the window smaller or bigger. 1.2 27 1 1 1 1.0** 96
20 Close the window. 1.03 29 1 - - 1.0** 100
Standardized and timed tasks involving mouse functions
CM-1 21 Pointing & clicking 1 2.07 16 1 8 5 0.83** 84
22 Pointing & clicking 2 2.87 4 6 10 10 0.85%* 70
23 Pointing & clicking 3 2.27 13 3 7 7 0.90** 70 80
24 Pointing & clicking 4 2.93 3 7 9 11 0.90**
CM-2 25 Moving, stopping the pointer and double clicking 1 1.2 25 4 1 - 0.88** 96
26 Moving, stopping the pointer and double clicking 2 1.13 27 2 1 - 0.76** 94
27 Moving, stopping the pointer and double clicking 3 1.2 25 4 1 - 1.0** 100
28 Moving, stopping the pointer and double clicking 4 1.23 25 3 2 - 0.73** 90
CM-3 29 Changing a window’s size using the edges and 2.43 15 - 2 13 0.97%% 94
moving it.
CM-4 30 Drag and drop (curved path) 3.13 4 3 8 15 0.88** 80
CM-5 31 Drag and drop (right-angled path) 2.17 12 5 9 4 0.91** 70

*p<.05, **p< .01
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Table IV. Success and satisfaction with pointing device for all participants (N = 30).
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Variable Instruments Scale Mean SD Minimum Maximum
Time taken to perform tasks ACTP In seconds 55.7 354 20.7 165
Total success score of pupil in the tasks ACTP 1-4 (1=success) 1.7 0.51 1.1 2.7
Satisfaction with the adapted mouse QUEST 1-5 4.8 0.18 4.5 5
Satisfaction with service QUEST 1-5 4.6 0.36 4 5
Total satisfaction with the adapted mouse QUEST 1-5 4.7 0.19 4.3 5
Table V. Task CM-1- pointing and clicking.

Time spent in performance Standard

task (CM-1) Mean Median deviation Minimum Maximum  Number of observations
Current study group 106.15 85 57.6 32 214 27

Group T* 22 20.3 10 8.7 57.5 29

Group F 55.1 56.7 28.2 16 100.7 14

Group A 36.1 37.6 13.5 12.2 57.2 19

*Group T =typically developed children aged 5-9 years; Group F =French speaking children with motor impairment; Group A =Canada with English speaking children with

motor impairments.

all 31 sub-tasks. In several sub-tasks (e.g. 1 & 4) no significant
correlations were found. Five sub-tasks (13, 14, 19, 20, 27)
revealed correlation rates of r=1. An additional indication
of agreement between the two raters was examined by cal-
culating the percent agreement for the performance of all 30
participants in all 31 sub-tasks.

Table IV lists the five main study variables, their measure-
ment scales and descriptive data regarding the performance of
31 sub-tasks (time and success measured by the two occupa-
tional therapists using the ACTP), and satisfaction from the
pointer device (device, service and total teacher’s satisfaction,
using the QUEST). The mean time (+ 1 standard deviation)
to perform the five ACTP tasks (CM1-CMb5) via an adapted
pointing device=55.7 £ 35.4 s. Note the large variation in par-
ticipants’ performance speed. The mean success score for all
ACTP tasks=1.7£0.51 with a range from 1.1 to 2.7; thus all
participants obtained scores higher than “partial success” (3)
and most of them achieved “success with errors” (2). Finally,
the teacher’s satisfaction with the pointing device=4.7+0.2, a
very high value.

The first row in Table V presents the results of the time
measures for an example of a relatively easy task of pointing
and selecting with a single click (CM-1) when participants
used an adapted mouse to follow a marked path. The task was
completed by 27 of the 30 participants with a mean time of
106.1 seconds (SD =57.6); three participants were unable to
complete the task.

The results of this study were compared to the norms
obtained by the assessment’s developers [20] on Canadian
English speaking children with motor impairments (A),
with French speaking children with motor impairment (F),
and typically developing children, aged 5-9 years, for the
five pointing device tasks in which performance time was
measured. See, for example, the results for task CM-1 in
Table III: point and click (CM-1); move, stop the pointer in
an exact location and double click (CM2); change window
size through dragging its edges (CM3); dragging and releas-
ing a symbol in a convoluted path (CM4); drag and release
of a symbol in a right-angled path (CM5). The sample in

the current study performed slower than the two Canadian
groups with motor impairments and the typically develop-
ing children.

Discriminant validity of the ACTP was confirmed in the
current study by the differences found in performance time
between girls and boys as well as performance between the
three diagnostic subgroups. Results of the Mann-Whitney
test showed statistically significant gender differences in per-
formance time (U=57, P<.05), with boys performing more
quickly (mean=42.1£24.0 s) than girls (mean=71.2+40.6s).
Results of the Kruskal-Wallis test indicated significant dif-
ferences between task success according to type of disability
(H (2)=7.335, p<0.05). A Mann-Whitney test indicated
statistically significant differences between success on the
tasks (U=13, p<0.01) for children and youth with Down
syndrome (mean=1.96+0.49) and metabolic syndromes
(mean = 1.35+0.44); participants in the metabolic syndrome
group have higher cognitive and motor function and achieved
higher scores than the children and youth with Down
syndrome.

Success of computer performance as assessed by the ACTP
correlated significantly with the teacher’s total satisfaction of
the AT adapted device as measured by the QUEST (r=-0.639,
Pp<0.01(. In contrast, performance time did not correlate with
the teacher’ satisfaction.

Discussion

The ACTP was designed originally for children with motor
disabilities, with or without mild intellectual impairments
[20]. The current study confirmed that the ACTP-Child
revised version is a reliable assessment of the ability of chil-
dren and youth with IDD to use an adapted pointing device.
It also demonstrated that the tool is suitable for use in Arabic
as previously shown for other western languages. The rela-
tively high mean success scores achieved by participants with
IDD indicate that the tasks used during the ACTP were fea-
sible and user-friendly, entailing only minor adaptations and
mediation; they may be used even if the children have only
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minimal previous computer experience. The current study
demonstrated that the ACTP adds to the repetoire of reliable
and valid tools applicable to assess diverse populations, even
in challenging contexts.

The tool appears to be beneficial due to its compatibil-
ity for use with any adapted computer, the variety of tasks,
the clarity of its manual, the availability of norms, and its
suitability for different populations and gender. Hence, dif-
ferences were found between girls and boys in the perfor-
mance time of ACTP tasks. This suggests that the ACTP can
discriminate gender with regard to the performance time
variable, in keeping with other studies that showed gender
differences when performing tasks that involve dexterity
and balance [30,31] and visual spatial memory and lan-
guage [33]. In the current study, ACTP performance time
also discriminated between groups of disabilities, as shown
previously by its authors [21].

Comparison of the results of the current study with
data from previous studies confirmed that performance
time of the ACTP tasks was sensitive to significant differ-
ences among children with and without disabilities [21].
Performance time was the most reliable measure in the cur-
rent study, a variable that has previously been shown to be
a good predictor for the degree of participation of people
with disabilities in society [34]. Furthermore, the ACTP
standardized mouse tasks yielded significant correlations
between the total mean of success scores (given by each of
the two occupational therapists) and the mean of perfor-
mance time. The high internal consistency found in the cur-
rent study signifies that participant’s ability to perform the
various ACTP standard tasks was consistent. These results
among children and youth with IDD indicates that the use
of a small subset of tasks out of the whole set may be feasible
if necessary when used to asses for children with a short
attention span or behavioral problems.

The level of client satisfaction with computer adapta-
tions is an integral component in measuring the success
of an intervention program according to the Assistive
Technology Outcomes Measurement (ATOM) framework
[8,9]. In the current study, the QUEST was used to examine
the teacher’s satisfaction with the adapted pointing device as
used by the children with IDD. Satisfaction with AT device
usage by the teachers was examined in the current study
due to the central role they play at school in the realm of
technology usage serving as a link between the professional
team and the pupil’s needs [35]. Their satisfaction and posi-
tive expectation is often an essential factor that affects the
success of the intervention program and the retention of
its use [36,37]. In the current study, the teacher’s satisfac-
tion correlated significantly with the children’s success in
accomplishing the tasks, but not with performance time.
This apparent inconsistency may be due to the emphasis
that teachers of children with IDD place on basic successful
completion of tasks, rather than on the achievement of a
functional pace [38].

The clinical implications of the current study relates
primarily to the use of ACTP as an outcome measure for

Copyright © 2012 Informa UK Ltd.

INS-VNTR and PCOS 7

individual intervention. It may be used by clinicians during
the adaptation process, to provide feedback and to document
performance in real time. The ability of these results to dem-
onstrate the successful use of well-adapted pointing devices
may also encourage therapists and educators to consider
their usage among children and youth with IDD, who had
previously relied on switch based activation. Of course, the
suitability of a pointing device versus switches for any given
student must be supported by individualized clinical assess-
ment and training.

It also allows the comparison of performance results
obtained with various assistive devices to determine the effect
of practice, or the contribution of different assistive devices.
As such, the ACTP complies with the ATOM conceptual
framework, the Matching Person and Technology model
[5,39] and the model of outcomes measurement [40] which
aim to improve the AT adaptation process [34].

The ACTP was designed to be used on any computer
without special software, and without having to modify
the existing interface. In the case of participants with IDD,
many of whom have low intrinsic motivation [41] and low
expectations of success when engaging in a new task [42],
there is a need for a more motivating learning environment,
rich with positive reinforcement [43]. In the current study,
small gifts were given to the participants to motivate them
to complete the tasks. They would have benefited from the
use of software that provides positive feedback during per-
formance (e.g. animating the mouse route, automatic tim-
ing of the performance).

Recommendations for future research include the collec-
tion of data from a larger sample that is more homogenous
with respect to its level of intellectual and motor function.
This will enable selection of a subset of tasks best able to pre-
dict performance and thus lead to a shorter assessment for
participants with limited attention span. This process for chil-
dren with severe physical disabilities is already underway by
examining AT provided for them by the state [44].

In summary, the ACTP has been shown to be a reliable
and sensitive outcome measure when used in the Arabic
language to assess the ability of children with IDD to use an
adapted pointing device. The results of this study thus extend
and reinforce the usefulness of this tool for enhancing the AT
process.
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Appendix I: Pointing devices.

1. Standard — Mini: Chester Mouse 2. Big Track

Retrieved from: http://www.ablenetinc.com/ S
Retrieved from: www.infogrip.com

3. Joystick 4. PC-Track

Retrieved from: http://www.traxsys.com/ Retrieved from:
http://www.enablemart.com/Catalog/Trackballs
-Joysticks/PC-Trac-Trackball

5. 3M-Ergonomics 6+7. Standard with adapted switch
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Figure 1. Appendix I: Pointing devices.
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