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ABSTRACT

Introduction: Usability has been defined as the extent to which specific users can efficiently use a product to achieve specific goals. Along
with the increased number of the elderly population, there is a need for user-centered products for this group of people. Smartphones
are widely used products in modern society. USE (Usefulness, Satisfaction, and Ease of use) questionnaire is an easy-to-use, quick, and
accurate instrument to assess product/service usability. Thus, this study was done to determine the validity and reliability of the Farsi
version of the USE questionnaire to evaluate the usability of smartphones for elderly users.

Material and Methods: The USE questionnaire was developed by Lund (2001) to assess usability, considering four separate dimensions:
usefulness, satisfaction, ease of use, and ease of learning. This is a 30-item questionnaire that evaluates usability on a 7-point Likert
scale. In order to assess the face and content validity of the questionnaire, a panel of nine experts was asked to rate the relevancy, clarity,
simplicity, and necessity of each question using the Likert scale. Subsequently, the Content Validity Ratio (CVR) and Content Validity
Index (CVI) were computed. In order to confirm the reliability of the questionnaire, two methods of internal reliability and test-retest
reliability were used. In this sense, Cronbach’s alpha was calculated as the measure of internal reliability. Cronbach’s alpha equal to and
above 0.7 was considered the minimum acceptable value. To measure the test-retest, 50 old adults (aged 60 years old and above) were
asked to answer the questionnaire twice at a two-week interval. Then, the Pearson correlation coefficient was calculated between the
two sets of scores. Also, the receiver operating characteristic (ROC) curve was utilized for specifying its sensitivity, specificity, and cut
-off point

Results: Based on the comments of the expert panel, CVI scores of all questionnaire items were above 0.78, whereas four items rated
less than 0.78 in terms of CVR scores; and, consequently, were removed from the questionnaire. Moreover, according to the reliability
assessment results, both internal correlation and test-retest scores obtained acceptable values. Specifically, Cronbach’s alpha coefficient
for usefulness, satisfaction, ease of use, and ease of learning were 0.771, 0.862, 0.756, and 0.798, respectively. In the ROC curve, the
cut-off point was reported as 4.88 with the sensitivity and specificity of 97.8% and 75%, respectively, and area under the ROC curve at
this cut-off point was obtained 81%.

Conclusion: Comparing a product’s characteristics with standards is a prerequisite to determining the level of usability of that product.
The Farsi version of the USE questionnaire is a reliable tool for measuring usability with satisfactory validity and reliability. This
questionnaire can be used in future studies in smartphone usability.
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1. INTRODUCTION

Useability has been introduced as the usefulness,
productivity, and satisfaction of a specific device in
order to achieve a specific goal in a specific group
of users. Even if the product ideally performs its
main function but the user finds it hard to use or
feels unsatisfied, the product is considered as a
failed one. Usability testing would help producers
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and designers to see their products from customers’
perspective which allows them to evaluate their
products against the similar ones from the
competitors or even their own previous products.
Usability has been also known as an important
concept in the field of Human-Computer
Interaction (HCI) and is defined as “the capability
to be used by humans easily and effectively”
Recently, smartphones have attracted considerable
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attention from HCI practitioners. Smartphones are
one of the most popular high-tech devices that have
become an integral part of daily lives due to their
pocket-size dimensions, light weight, and multi-
functional capabilities. It is reported that users
spend, on average, 2 to 6 hours on their phones.

Product design is usually done to serve a variety
of the users. However, in some cases it is required to
design for a particular group of users with specific
needs such as elderly. The population of elderly
is growing. Along with the increased number
of elderly populations, there is a need for user-
centered products for elderly. Therefore, it is logical
to expect a rapid growth in the number of elderly
smartphone users. Using smartphones enables this
group of people communicate with their friends
and family and feel less lonely and isolated. In
general, the use of smartphones can increase the
quality of life and reduce the level of dependency.

Usability testing tools quantitatively assess
user-product interactions and, therefore, the
outcome results depend on the selected tool.
Usability questionnaires are used to measure the
usability of a target product or system from the
users perspective. Up to now, various usability
questionnaires have been developed.

Usefulness, Satisfaction, and Ease of Use
(USE) questionnaire is one the frequently used
usability questionnaire developed by Lund (2001).
The questionnaire consisted of 30 items, which
measures usability from four dimensions including:
usefulness, ease of use, ease of learning, and
satisfaction.

Despite the importance of usability testing,
no attempt has been made to validate usability
techniques which assess smartphones for elderly.
Therefore, the validity and reliability of Farsi
version of the USE questionnaire to evaluate the
usability of smartphones for elderly users were
done in the present study.

2. MATERIAL AND METHODS

The USE questionnaire (Lund 2001)
subjectively evaluates the usability of products
and systems. This 30-item questionnaire evaluates
usability using three main factors including
“usefulness”, “satisfaction’, and “ease of use” on a
7-point Likert scale (1 = Strongly Disagree to 7 =
Strongly Agree). The dimension “ease of use” also
covers “ease of learning”

In the first step, the USE questionnaire was
translated into Persian using a forward-backward
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translation method. In order to assess the face and
content validity of the questionnaire, a panel of
nine experts was asked to rate the relevancy, clarity,
simplicity, and necessity of each question using
Likert scale. All members of the panel had relevant
knowledge in either usability evaluations or elderly
needs. Subsequently, the Content Validity Ratio
(CVR) and Content Validity Index (CVI) were
calculated according to previous studies. Content
validity was considered to be acceptable when CVI
and CVR were at least 0.78.

In order to confirm the reliability of the
questionnaire, two methods of internal reliability
and test-retest reliability were used. In this sense,
Cronbach’s alpha was calculated as the measure
of internal reliability. Cronbach’s alpha equal to
and above 0.7 was considered as the minimum
acceptable value. To measure the test-retest, a
total of 50 old people (age 60 years old and above)
was asked to score the questionnaire twice with a
two-week interval. Then, the Pearson correlation
coeflicient was calculated between the two sets of
scores.

The receiver operating characteristic (ROC)
analysis has been widely used to estimate cut-of
values of a test as well as the diagnostic accuracy of
a test by estimating the sensitivity and specificity.
Sensitivity is defined as the rate at which a test
is accurately detecting an actual risk (i.e., low
usability) through a positive test result. Specificity
is defined as the rate at which a test is identifying
the absence of a risk through a negative test result.
Generally, the ROC curve indicates a test’s ability
to distinguish between two conditions (e.g., low
usability vs. high usability). In order to draw the
ROC curve, first, the question related to smartphone
satisfaction (question No 9) was selected as the state
varjable, while the questionnaire mean score was
considered the test variable. Then, the state variable
was converted to a zero (strongly disagree and
disagree) and one (agree and strongly agree) scale;
and the cut-off point for smartphone usability was
obtained by comparing the state and test variables.

3. RESULTS AND DISCUSSION

According to comments provided by the panel
of experts, questions number 1, 5, 15, and 20 were
modified. CVI and CVR were calculated separately
for each item. According to Table 1, all items of
the questionnaire obtained CVI score equal to or
more than 0.78 for simplicity, clarity, and relevancy.
However, CVR values for four items were less than
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Table 1. Results related to content validity of the USE questionnaire using CVR and CVI measures

‘ Accepted
Dimension b . . . (A)/Rejected
Simplicity ~Clarity Relevancy Mean Necessity ®)
1 It helps me be more effective. 0.78 0.78 1 0.85 0.78 A
It helps me be more
2 . 0.78 0.78 0.78 0.78 0.33 R
productive
3 It is useful. 0.89 1 0.89 0.93 0.78 A
H 4 [tgivesmemorecontrolover g 0.89 1 093 078 A
£ the activities in my life.
5
3 It makes the things I want to
"’ 5 . . 0.89 0.89 1 0.93 1 A
= accomplish easier to get done.
6 It saves me time when I use it. 1 0.78 1 0.93 1 A
7 It meets my needs. 0.89 0.78 1 0.89 1 A
It d hing I would
8 oes everything [ wou 0.89 0.78 1 089 078 A
expect it to do
9 I am satisfied with it. 1 0.89 1 0.97 1 A
0 I would rect.)mmend ittoa : 0.89 5 0.82 s A
- friend.
£ 11 It is fun to use. 1 0.78 1 0.93 0.56 R
g I Iwanti
£ > t works the way I want it to N N . 093 . A
= work.
e 13 It is wonderful. 0.78 0.78 1 078 078 A
14 I feel I need to have it. 1 1 1 0.93 0.78 A
15 It is pleasant to use. 1 1 1 1 1 A
16 It is easy to use. 1 1 1 1 0.78 A
17 It is simple to use. 0.89 1 1 0.97 0.56 R
18 It is user friendly. 0.89 1 1 0.97 0.78 A
It requires the fewest steps
19 | possible to accomplish what I 1 1 0.78 1 0.78 A
= want to do with it.
E 20 It is flexible. 0.89 1 0.78 0.97 0.56 R
°
Q 21 Using it is effortless. 0.78 0.89 0.78 0.89 0.78 A
S I can use it without written
22 . k 1 1 1 1 1
instructions.
I don't notice any
23 . i . . 1 0.89 1 0.97 0.78 A
inconsistencies as I use it.
2 Both occasional arlld r.egular . . . . 0 A
users would like it.
I i i
55 can recover from nfnstakes 078 0.89 . 0.93 . A
quickly and easily.
2 26 canuseitsuccessfullyevery o0 0.78 1 071 078 A
= time.
ol
3 27 I learned to use it quickly. 1 1 1 1 1 A
= I easil ber how t
S g - castyrememberfiowlouse 1 0.89 1 097 078 A
3 it.
= 29 It is easy to learn to use it. 0.78 1 1 0.93 0.78 A
I quickl killful with
30 | MY becaTe Sttt wit 1 0.78 1 093 078 A
it.
the acceptable level of 0.79, therefore, these four 0.86, respectively.
items were removed from the Farsi version of the According to the results, 62% and 32% of
USE questionnaire, including questions number 2, the participants in the reliability phase were,

10, 13, and 26. The average CVI and CVR across respectively, female and male, with mean age of
the remaining 26 questions were obtained 0.97 and 67.86 £5.7 years old. All participants in this study
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Fig. 1. ROC curve for the smartphone usability by the elderly

owned smartphones (Android 7 and higher) and
the brand of their smartphone were Samsung,
Xiaomi, and Huawei. The Cronbach’s a for factors
of usefulness, satisfaction, ease of use, and ease of
learning were calculated 0.771, 0.862. 0.756, and
0.798, respectively, which are satisfactory. Pearson
correlation coefficient was 0.8, which shows an
acceptable value of reliability test-retest reliability.

The (ROC) curve was drawn to choose the
optimal (best sensitivity and specificity) threshold
for the smartphone usability and it was shown that
the area under the ROC curve is 81%, suggesting a
very powerful ability of the USE questionnaire to
distinguish low usability from high values (Fig 1).
The ROC curve also showed that specificity was at
97.8% with sensitivity at 75% and cut-off point of
4.88.

4. CONCLUSION

The present study aimed to provide Farsi version
of the USE usability questionnaire and determine its
psychometric properties for assessing smartphones
for elderly users. Efficiency of products/systems will
considerably increase by improving usability-based
features. However, usability assessment requires
valid and reliable testing tools. The review of the
literature showed a gap in usability instruments
of smartphones for ageing people. A panel of
experts consisting of specialists in ergonomics,
industrial design, biomechanics, geriatric nursing,
and occupational health engineering were asked to
validate the questionnaire items. A sample of elderly

[ DOR!

smartphone users was also recruited to determine
the USE questionnaire reliability. The comments of
the expert panel were addressed through several
modifications. For instance, the word “device” was
replaced by “smartphone” Moreover, four questions
were removed in Farsi version of the questionnaire.
Overall, the USE questionnaire proved to be a
valid and reliable tool for evaluating smartphones
for elderly users, providing useful information
about various aspects of smartphones that can be
improved for this group of users with special needs.

There are several limitations in this study that
should be acknowledged. First, the face and content
validity of the questionnaire were only investigated.
However, there are other components of validity
including criterion, convergence and prediction
that are suggested to be assessed in future studies.
Moreover, a sample of convenient subjects were
used to assess the reliability. Therefore, a more
representative sample considering their education
and lifestyle would provide more accurate results.
Future works are suggested to measure and compare
usability features of various smartphones for elderly
to introduce the best ageing-friendly product
as well as to provide design recommendations
for designers and manufacturers. Furthermore,
comparisons of smartphone usability components
while performing various tasks is suggested
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