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Abstract
In today's highly technology-oriented world, touch screen technology is
rapidly becoming essential for participation in social, personal, and
occupational activities. The aim of this study was to describe the processes of
reaching consensus regarding the assessment of the user's skills required to
operate various touch screen devices. A six-step procedure was used to collect
and validate the required skills by a multidisciplinary team of 52 experts.
Content validity was calculated to determine the agreement levels between the
experts. A comparison was made between the discipline groups in order to test
correlation between each group and their choice of specific clusters of tasks.
The final number of domains and skills/measurements was 15 domains and 50
skills/measurements. The result of Cronbach's α test for the final assessment
questionnaire (50 skills/measurements) was 0.94, which indicates a high
degree of internal consistency. The results of Kruskal-Wallis test showed the
lack of any significant difference between agreements of the clinicians and the
technicians groups, but significant differences were found between the
educators and the clinicians groups. Each of the skills appearing in the final
questionnaire was illustrated in a flowchart in preparation for developing the
assessment (tool) for using touch screen devices.
Keywords: Touch screen technology; Assessment; Multidisciplinary team.

Introduction
Touch screen technology (TST) is playing an essential role in our world's rapid technological
development in the social, personal and occupational activities (Irwin & Sesto, 2012), and is
becoming more prevalent due to its convenience, design flexibility, and the ease involved in
manipulating touch interfaces (Chen et al., 2013). However, regardless of the setting, one of the
roles of technology as intervention for people with disability is to improve an individual’s ability
to engage in the basic and instrumental activities of the modern daily living, such as
communication, navigation and access to information (Trewin, Swart, & Pettick, 2013), and
enhance one’s independence in life’s roles (American Occupational Therapy Association. 2010).
Assistive technology professionals are aware of the lack of dependable assessment tools to
determine clients' behavior and needs in AT adaptation in general (Desideri et al., 2013), and in
TST in particular (Mott et al., 2016). Although existing models provide an important general
framework for AT prescription, they do not always offer sufficiently detailed guidance for
clinicians (Danial-Saad et al., 2013). The assessment process is critical because it leads to the
provision of the required information for AT users, clinicians, parents, teachers and care givers,
in order to build an appropriate and thorough AT intervention program (Danial-Saad et al., 2012).
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In order to bridge the gap that exists in the assessment field in terms of having dependable
assessment tools to determine clients' behavior and needs in AT adaptation in general (Desideri
et al., 2013), and in TST in particular (Mott etal., 2016), a measurements needs to be designed to
quantify the interaction performance and touch characteristics of individuals with varying abilities
and disabilities (Irwin & Sesto, 2012). This paper reports on a study that describes the processes
of collecting and creating the required knowledge needed for developing an application to help
clinicians assess the user's skills for operating touch screens of various devices in a comprehensive
and objective manner, with a summary report presented through a graphic display.

Method
Participants
Two AT expert groups participated in this study. Expert Group 1 (n=23), are senior professionals
from different disciplines whose expertise is in developing assessments in general, or assessing
the user's skills required for operating touch screens of various devices.
Participants of Expert Group 2 (n=40) consisted of 11 members of Expert Group 1 and 29 new
members. The group answered an online questionnaire, in order to rate the skills and assign their
relevance to the process.
Procedures
A six-step procedure was used. Firstly, the skills needed to operate a touch screen and the
measurements were collected through direct observation and the literature, and then a list of the
skills/ measurements was prepared and used to develop a semi-structured questionnaire (step 2)
which was used as a basis for conducting a semi-structured interview (step 3) with Expert Group
1 to determine the assessment process. In step 4, a revision of the items was conducted by the
experts, and an expanded questionnaire was constructed by adding or deleting certain items. In
step 5, a validation of the assessment was carried out by the multidisciplinary team (n=40), and,
finally (step 6), the new list of skills/measurements, including their definitions, was used to
develop the assessment application. Each task was illustrated in a flowchart and forwarded for
programming.
Data Analysis
Statistical analysis was carried out using IBM SPSS Statistics, and descriptive statistics was used
to summarize the results of the questionnaires. Content validity was calculated and the cut-off
percentage for the agreement level was set at ≥ 0.78. Cronbach's α was used to assess the internal
consistency between the different items within each domain and in the whole questionnaire with
α ≥ 0.9. Kruskal-Wallis test was used to determine differences in agreement levels between the
three groups in the whole questionnaire and in each domain , with a significance level of p<0.05.
Mann_Whitney test was used to determine the source of the differences between the groups, with
a significance level of p<0.01

Results
Thirteen domains and 41 skills/measurements were converted into a semi-structured
questionnaire. The expanded questionnaire (step 4) comprised 17 domains and 84
skills/measurements, after the addition and deletion of items in accordance with the experts'
recommendations (Table 1).
A final assessment form was constructed containing 15 domains and 50 skills/ measurements after
having determined the level of agreement between the experts - content validity.
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Table 1. Summary of results for the number of skills/measurement
assigned for each domain reaching the final form
Domain

Semi-structured
questionnaire –

Expanded
questionnaire (Step 4)

Skills/measurements
added
in each domain
(Step 2)

deleted final

Final
assessment
form (Step
5)

Reach the screen

0

3

0

3

3

Tap

8

6

8

6

4

Press

0

2

0

2

2

Combined tasks

4

0

4

0

0

Drag

3

6

1

8

3

Swipe

3

0

1

2

1

Pinch

3

2

2

3

0

Rotation

0

1

0

1

0

Text entry

2

6

1

7

5

Vision

4

12

4

12

11

External buttons to

0

7

0

7

2

Cognitive-motor

3

0

3

0

0

Multi-stage tasks

0

7

0

7

3

Accuracy

2

2

0

4

4

Pressure

1

2

0

3

3

Timing

4

4

2

6

5

Movement range

2

6

3

5

2

Mode of operation

2

4

1

5

1

Input device

0

3

0

3

1

Total tasks

41

73

30

84

50

Total domains

13

-

-

17

15

operate and control

The result of Cronbach's α test for the final assessment questionnaire was 0.94, which indicates a
high degree of internal consistency. The results of Mann-Whitney test showed the lack of any
significant differences between agreements of the clinicians and the technicians groups, but
significant differences were found between the educators and the clinicians groups in the Vision
(p=0.016) and Input device (p=0.01) domains, and between the educators and the technicians only
in the Input device (p=0.01) domain.
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Discussion and Conclusion
In this study we developed a final assessment form that includes the required skills/measurements
needed to assess the user with varying abilities and disabilities in objective manner.
The development of the TST assessment may contribute to bridging the existing gap in the
assessment tools for determining clients' needs to operate TST and may help AT experts to
increase their awareness of new information and measurements about TST, which is becoming
essential for participation in social, personal, and occupational activities and its use has become
prevalent in every day environments (Irwin & Sesto, 2012).
The results of the assessment will enable clinicians to provide tailor-made recommendations for
a touch screen that will suit each specific user.
The team of multidisciplinary experts, who were selected for their professional seniority and
length of experience (O'hara, Souza & Ide, 2000; Werneke et al., 200)5, provided the study with
a variety of viewpoints (Okoli & Pawlowski, 2004), which helped in defining, sharpening and
executing the skills/measurements needed for the creation of the assessment process.
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