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Abstract. Smartphones have great potential for elderly people to enrich their 
lives. Elderly people, however, hesitate to use smartphones compared to young-
er people due to several factors such as anxieties about the difficulties of unfa-
miliar devices and the lack of daily assistance. Moreover, a conventional  
research reported that elderly IT novices struggled with basic operations in the 
first stage. Hence, we tried to find the common issues faced by the elderly with 
no previous smartphone experience and then created an interactive self-learning 
application (app) of the basic smartphone operations. Our demonstration app 
was designed to give "hands-on" experience by using integrated real videos. 
Results of usability testing showed that the subjects easily learned by them-
selves how to operate the smartphones without background information. The 
subjective evaluation results showed that the app engaged the interest of the 
subjects and also gave them confidence about acquiring operational skills by 
themselves. 

Keywords: Interactive self-learning app, real videos, elderly people, user  
interfaces, smartphones. 

1 Introduction 

Smartphones such as Android phones and iPhone have great potential for elderly 
people by helping them to maintain their independence and enrich their quality of life 
(QoL) [1]. Smartphones improve their lives by not only providing the means of daily 
communication, but also giving strong support to health care, providing an intelligent 
navigation service, giving access to knowledge resources, and connecting them to 
valuable online services. However, it is difficult for many elderly people who are 
information technology (IT) novices to use IT devices like feature phones, smart-
phones and PCs. We use the term "feature phone" as the mobile phone, typically hav-
ing a phone number pad, other than the smartphone here after. The elderly people 
have barriers that prevent them from trying smartphones out as reported by other stu-
dies. Some of these barriers are the fear of failure and anxieties about the difficulty of 
learning the various functions [1], [2]. Weilenmann et al. [3] described another barrier 
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facing elderly IT novices in the case of texting using feature phones. They reported 
that elderly feature phone novices have problems related to mundane and seemingly 
simple skills such as pressing the keys. This finding is not different from what we 
found in our observational survey in the case of the basic smartphone operations. We 
know from interviews with experienced lecturers of smartphone classes for elderly 
people and the participants in their classes that elderly people with no previous smart-
phone experience struggle with basic operations such as tapping a touchscreen, even 
though they have experience of using feature phones and PCs. All of these barriers 
make them hesitate to use IT devices. While young people often have helpful friends 
or coworkers who support their daily use and web searches for more information, 
many of the elderly people do not have such supporters and resources [1], [4], [5]. 
Therefore, we need new elderly friendly ways to overcome these barriers.  

In this paper, a video-based interactive self-learning app is proposed for use by el-
derly IT novices. We want to offer a way of self-learning smartphone operations with 
apps that run on the smartphones. Another objective is to find a new learning method 
and a way to increase enthusiasm for learning how to use smartphones. To address 
these objectives, we conducted an observational survey and interviews. Based on the 
findings from these survey and interviews, a prototype app was designed. The app 
was used for user testing with the elderly. We also evaluated the comprehensibility of 
the instructions delivered by our video-training app. Our research design is shown in 
Figure 1. 

This paper first reviews related work. The detailed design began based on user ob-
servations, and its effectiveness was verified by a pilot study and a primary study. 
Finally, the results of our research are discussed leading to our conclusions and future 
works. 

 

Fig. 1. Research Design 
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2 Related Work 

Many studies have tried to assist IT novices, including elderly people, in making use 
of IT devices such as PCs, feature phones and smartphones. For the purpose of assis-
tance, two strategies have been studied. Customizable user interfaces (UIs) have been 
proposed in order to provide user-friendly UIs for IT devices [6], [7], [8]. Olwal et al. 
[6] provided a customizable UI on feature phones and smartphones. Automatic perso-
nalization of the UI for PCs was also proposed (e.g. [7], [8]). Although such custo-
mizable UIs are able to simplify complex interfaces, the IT novices need a way of 
learning the basic operation of such devices. 

Another strategy is a learning method for IT devices. Several investigations have 
focused on self-learning methods. They allow people to learn how to use the devices 
regardless of having helpful friends or coworkers who support their daily use. How-
ever, it is required easy-to-understand explanations and instructions for IT novices 
(e.g., avoiding technical jargon and complicated explanations). Hence, graphical tuto-
rials using images and videos were studied for elderly IT novices [1], [9], [10].  
Digmayer et al. [9] evaluated a video tutorial of a specific web site for troubleshoot-
ing. They reported that graphical tutorials were more effective than textual tutorials 
for the elderly. The same result was reported by Spannagel et al. [11]. However, their 
software did not offer "how-to" information. Struve et al. [10] evaluated effectiveness 
of a training method using video. Their research focused on a ticket vending machine. 
They reported that training methods for other software and system were their future 
work even though their findings were useful for future studies.  Leung et al. [1] de-
veloped a prototype named "Help Kiosk". Their prototype was able to support elderly 
people with interactive software on a PC to enable them to learn how to do tasks on 
smartphones. They tested two tasks, "adding a contact" and "setting an alarm", by 
using it. It is difficult for elderly IT novices to use their prototype because the know-
ledge about the basic operations of PCs and smartphones are required. It is not able to 
support with learning of basic operations that are tough tasks for them [3]. 

3 First Prototype of Interactive Self-learning App for Elderly 
Smartphone Novices  

3.1 Survey on Behavior of Elderly People in Smartphone Classes 

In order to find a better way of providing learning support to elderly smartphone  
novices, we conducted interviews and observed smartphone classes for elderly smart-
phone novices. This approach was based on two hypotheses: 1) Experienced lectur-
ers’ methods are available for app design. 2) We are able to obtain information about 
elderly people’s barriers related to the first step in learning basic smartphone opera-
tions by observing participants practicing these operations in classes. First, we inter-
viewed experienced lecturers of smartphone classes. Second, we made observations  
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during their lectures and conducted interviews with class participants. The purpose of 
the latter approach is to confirm details of the issues revealed by the interviews with 
the lecturers and get new information useful in a consideration of learning methods 
for our app. The results of these interviews and observations were utilized in the de-
sign of our app. 

The following two issues, (a) and (b), came to light as a result of the interviews 
with the lecturers. These were confirmed in the observational survey of their classes 
and interviews with class participants. Moreover, the issue, (c), and three other find-
ings, (d), (e) and (f), were revealed as a result of the class observation: 

• Issues revealed by our interviews and observation: 

(a) Elderly smartphone novices often press the screen too strongly or for too long. 
As a result, touch sensors in the screen misrecognize their action as a long tap. 

(b) Elderly people with no previous smartphone experience are confused by the 
sudden screen blackout caused by the auto sleep function. They mistakenly be-
lieve that the blackout indicates the phone battery is flat or a device fault has 
occurred. 

(c) Elderly people with no previous smartphone experiences cannot figure out what 
to do when they see the lock screen before they learn what it is and how to un-
lock it. They do not know what action to take when they see an icon with an ar-
row or a padlock. 

• Findings from our observation: 

(d) It is not difficult for elderly people to master basic operations and how to use 
basic applications if lecturers coach them carefully. The most important factors 
are mimicking lecturers’ examples about gestures and receiving prompt feed-
back from lecturers on operational errors made when using smartphones. 

(e) Elderly smartphone novices enjoy practicing the common touch screen gestures 
on smartphones such as dragging, flicking, and pinching in/out. They seem to 
feel that they are in control of their smartphones when learning and doing such 
gestures are seen as a first step. 

(f) Playing game apps with simple rules entertains elderly people. Multimedia 
feedback entertains them and is a clear guide to right or wrong action. They en-
joyed playing with the apps used in the classes even during breaks. 

3.2 Features of Our First Prototype 

To address the common issues faced by participants in the smartphone classes listed 
in the previous section, we selected two sets of tasks for practice using our app. The 
first is a set which includes tapping, how to resume from sleep mode and unlocking 
the lock screen. These tasks were selected to address the issues (a), (b), and (c) shown 
in the previous section. The other is a set of basic map operations. We selected these 
actions because map apps are some of the most popular smartphone app and required  
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the commonly used touch panel gestures of dragging, flicking, and pinching in/out 
related to the finding (e) shown in the previous section. Hence, elderly people are able 
to learn not only how to use a major smartphone app but also how to use typical ges-
tures according to the situation such as confirming details of particular locations and 
checking the route to their destination over a large area. 

After the tasks for our app were selected, we designed the first prototype app for 
elderly smartphone novices based on the findings (d) and (f) described in the previous 
section and the guidelines from other studies (guidelines for designing training pro-
grams [12], and multimedia instructional programs for elderly people [13], [14]). Our 
app was designed to have the following features: 

• Features related to the guidelines: 

─ Our app presents "how-to" information in a procedural step-by-step format. 
─ Images and colored shapes are used for graphical tutorials. Colored shapes, such as 

circles and ellipses, show the points where fingers need to be placed or the end 
points of the operations of dragging and pinching. Arrows denote the directions of 
the path from start points to end points of the operations. Animations and real vid-
eos were used to explain how to operate the smartphone. 

─ The shapes described above are deformed dynamically depending on user opera-
tion in order to provide feedback. This feedback indicates whether or not the opera-
tions were executed correctly. The app changes color to show completion of the 
operation.  

─ Each step of the operation is explained in considerable detail without using tech-
nical terms so that people with no previous smartphone experience are able to un-
derstand the video tutorials naturally and easily. In addition, we chose appropriate 
font sizes and colors taking the characteristics of elderly people into consideration 
[12]. 

• Features related to the findings in the survey: 

─ Opportunities for "hands-on" experience are provided immediately after instruc-
tions are given on the app. These steps were devised to achieve the same effect as 
mimicking the lecturers’ gestures in the actual smartphone classes. 

─ In accordance with the guidelines, our app provides real-time feedback. The app 
plays sound effects that indicate whether the user operations are correct or not. We 
selected game-like sound effects for feedback.  When users perform an incorrect 
operation, messages pop up on the app explaining the correct operation. Users are 
made aware of their mistakes and get information on correct operation instantly. 

The guidelines [12] indicate that graphics are sometimes better than actual pictures 
(e.g., photograph and real video) as they provide better cues and less clutter. It de-
pends on the elderly knowledge and learning experiences of the individual person. 
Hence, we used both graphics and real video to ascertain which was the more effec-
tive in a range of scenarios. 
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Fig. 2. Screen shots of instructions of our app ("Tap", "Resume", "Move", and "Rotate") 

3.3  Implementation of Our First Prototype 

Six tasks for training basic smartphone operations or map operations were imple-
mented as follows. (Four screen shots related to the implemented function are shown 
in Figure 2.): 

─ Tap: How to do a short tap on the screen.  A video tutorial (auto replay) and a 
button with the text "Press here for a short time" are displayed on the screen. If the 
button was pressed too long, the app displays the pop-up text, "Press it for a 
slightly shorter time". 

─ Resume: How to turn the screen on from sleep mode. Explanatory text and a static 
image are used to explain the operation for waking up the phone from sleep mode. 
In addition, a software button for sleep is placed under the instructions. 

─ Unlock: How to unlock the lock screen. A slider button is located below a video 
tutorial (auto replay) on the screen. 

─ Move: How to move the map. Two colored circles show start and end points of 
dragging on the map. An arrow and text shows the direction of dragging and de-
scriptions of how to operate, respectively. 

─ Zoom in/out: How to scale the map by pinching with two fingers.  
─ Rotate: How to rotate the map clockwise/anticlockwise. Two colored circles show 

the start points of pinching or dragging using two fingers. Arrows and text were 
used in the same way as in the other map tutorial. 

4 Pilot Study 

4.1 Experimental Design 

Our first prototype was implemented on a Samsung Galaxy S III with a 4.8-inch 
1280x720 HD screen. We conducted one-on-one usability testing in a laboratory set-
ting as shown in Figure 3. Ten elderly people aged 61-76 years (mean 67.6, SD 4.63) 
with no previous smartphone experience were recruited. They were retired workers 
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from an IT company. They were all paid for participating in the experiment. The ex-
periment duration was around 2 hours for each subject, including interviews using a 
paper-and-pencil questionnaire and a semi-structured interview. A camera recorded 
all operations on the smartphone. We conducted questionnaires using a 5-point Likert 
scale to ascertain subjects’ impressions of smartphones and the usability of our proto-
type. The experiment began with an explanation on the purpose of our study and how 
the experiment would be conducted. The subjects answered the questions about their 
sensory perception and cognition related to the results of the experiment. In addition 
they answered questions on their use of feature phones if they had one. We conducted 
a semi-structured interview before they used our prototype app. They performed the 
app tasks without receiving any explanation on smartphones or our app. Tasks were 
given to them in order of increasing difficulty (e.g., tasks using dragging and flicking 
were given after the tasks that required tapping, tasks using two-finger gestures were 
given after tasks using one-finger gestures). The subjects performed all the tasks by 
themselves without our support. They answered the questionnaire about the difficulty 
of tasks in two parts. The first part was after finishing basic operational tasks on the 
smartphones, and the second part related to tasks involving the operation of our map 
app. Moreover, we received their subjective feedback about our app and smartphones 
through their answers to a questionnaire administered after they had finished all tasks. 

 

Fig. 3. The one-on-one usability testing in a laboratory setting 

4.2 Experimental Results 

The tutorial on tapping was subjectively evaluated as easy by all subjects with a me-
dian rating of 1.5 on a scale from 1 (very easy) to 5 (very difficult). Half of the sub-
jects commented that the practice sessions for tapping were very boring. On the other  
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hand, instructions about how to resume and how to rotate the map were hard to under-
stand. The median scores were 4.0 (disagree) on a 5-point scale to the question,  
"The explanations are comprehensible." We found that 6 out of 10 started training 
before completion the video tutorials, which were displayed on the same screen with a 
button or a slider.  

The major findings from the pilot study were as follows:  

(a) It was difficult for the subjects to give their attention to both the video and the 
button or the slider at the same time. We displayed the video tutorial and but-
tons on the same screen; the subjects who gave attention to the button did not 
notice the video. A few subjects said "Was a video played on the same 
screen?". They knew that something was on the screen with the button; howev-
er, they did not recognize it as the video due to lack of attention. 

(b) Real videos were better than graphics for these subjects. It was difficult for 
them to understand instructions, especially operations that required several 
steps, using a graphic and text; on the other hand, they commented "I am able 
to easily understand the real video which shows a demonstrator doing basic op-
erations on the smartphone and using the map app. I preferred using the same 
smartphone as the one shown in the video for learning." and "It was difficult for 
me to learn operations with several steps when the instructions were provided 
via graphics and text only". 

5 Primary User Study with an Improved App 

5.1 Improvement on the First Prototype 

We improved our app based on the results of the pilot study:  

─ We displayed the button or the slider below the video player after completion of 
the first playback of the video tutorial to focus the subjects’ attention on the video 
tutorial. In addition, we added verbal and visual information that draws their atten-
tion to the video. Verbal explanations about the operation were added to the video 
data. This also compensates for the situation where visual information in the video 
is overlooked. We highlighted the button or the slider using colored frame borders 
and pop-up messages to shift attention from the video tutorial to the button or  
slider.  

─ We explained all operations using real video as shown in Figure 4 because the 
subjects commented that real video was easy to comprehend. 

─ The procedures for "Resume" include a few important parts. These parts were ex-
plained step-by-step in the video. To avoid overlooking these parts, we emphasized 
important scenes in the video using freeze-frame shots with colored shapes and 
text.  

─ We added training on long taps in order to make elderly people understand the 
difference between short taps and long taps in terms of the time duration their  
finger should be placed on the screen.  
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Fig. 4. Screen shots of our video tutorials about "resume" before and after improvement 

5.2 Study Setup 

We conducted usability testing with 40 subjects belonging to four different groups of 
elderly people (8 were alumni of an IT company, 22 were from human resource cen-
ters for elderly people, and the others were recruited by an online research firm). All 
subjects had no previous smartphone experience. Fifteen out of 40 had no experience 
using smartphones and feature phones. Twenty-three men and 17 women were 60-81 
years (mean 70.6, SD 5.14). Other conditions were the same as those of the pilot 
study. The experimental procedure of the primary user study was same as that of the 
pilot study. 

5.3 Experimental Results with Usability Improvement 

As a result of improving the resume tutorial, the median score for the comprehensibil-
ity question, "The explanations are comprehensible", improved from 4.0 to 2.0 (p < 
0.01) on a scale from 1 (strongly agree) to 5 (strongly disagree). The statistical differ-
ences in the questionnaire scores between the two studies were evaluated by the 
Mann-Whitney’s U-test. In the "Resume" tutorial, the median score for the compre-
hensibility question improved from 4.0 to 2.0 (p < 0.01). According to the comparison 
between the scores for the question, "Further explanations are necessary", in the two 
studies, adding multimedia feedbacks (e.g., the speech instruction and colored shapes) 
helped the elderly to understand the operation of smartphones without overloading 
them with confusing information. The score improved from 2.0 to 4.0 (p < 0.01) on a 
scale from 1 (strongly agree) to 5 (strongly disagree). The median scores for difficulty 
about the tap practice in the two studies did not change significantly from 1.5 to 2.0 
(1: very easy, 2: easy), although we added the practice of long taps and explanations 
about the differences between a short tap and a long tap. 
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Table 1 shows the answers to the questionnaire about our app and smartphones. 
More than 82.5 % of the 40 subjects reported that our tutorials were useful for im-
proving their operational skills (see Table 1, ID 1 and 2). They felt that a self-learning 
app enabled them to learn how to use a smartphone by themselves (see Table 1, ID 2). 
In addition, the "hands-on" parts of our app were regarded as preferable ways to prac-
tice basic operations on the smartphone and the map app (see Table 1, ID 3). These 
results showed that our instructional video tutorials were gave subjects the confidence 
that they could improve their operational skills when using smartphones even though 
they had no previous experience with mobile devices. 

Table 1. The number of selected answers about impressions of our tutorials on a scale from 1 
(Strongly disagree) to 5 (Strongly agree). Several people out of 40 unanswered some questions. 

ID Questions 5-point Likert scale 
1   2   3   4   5 

1 It is useful for improving my operational skills 0   0   3   21  12 
2 I had a feeling that I could make better use of a 

smartphone by doing more training on my own. 
0   0   2   23  11 

3 The "hands-on" parts of the app were useful for me. 0   0   0   22  13 
4 It was delightful for me to try new things. 0   1   2   24  9 
5 It would encourage me to buy a smartphone 0   3   5   19  8 
6 I would like to use a smartphone more. 0   1   8   17  10 
7 I had a feeling that I was able to take advantage of a 

smartphone. 
0   5   8   19  4 

 
Thirty-three out of 40 answered that they found trying new things to be enjoyable 

(see Table 1, ID 4). In this case, they learned what smartphones are and how to use 
them (basic operations and usage of the map app). Several subjects commented that "I 
feel like learning more about smartphones.", "I would like to go to a mobile phone 
shop to ask about smartphones." and "I feel like buying a smartphone before I go back 
home today". The effects on their interest in smartphones and buying motivation can 
be seen from the answers to our questionnaire (see Table 1, ID 5 and 6). Our tutorials 
reduced their fear of smartphones and anxieties about the learning difficulties for the 
various functions. The subjects who answered "neither agree nor disagree" or "disag-
ree" to question ID 5 did not have an interests and/or needs. The subjects using  
feature phones do not like a lot of extra functions and prefer to keep it simple with 
function that allow them to make phone calls, and send mail and take photos. The 
subjects who did not use feature phones were interested in mobile phones. The sub-
jects who answered "neither agree nor disagree" or "disagree" to question ID 6 wor-
ried about difficulties in relation to specific smartphone operations. These subjects 
made comments about them in the free description parts of our questionnaire such as 
"I could not get used to the operational feelings of the smartphone/touch screen.", 
"The operation of rotating the map was too difficult for me.", and "I failed to perform 
operations using two fingers". The subjects who answered "neither agree nor disag-
ree" or "disagree" to question ID 7 made similar comments as in the case of question 
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ID 6. It is important for elderly people with no previous smartphone experience to 
learn how to operate smartphones using tasks that are not too difficult for them. In our 
studies, we gave the subjects tasks in order of increasing difficulty. However several 
subjects felt that some tasks were too difficult for them due to the variations in sub-
jects’ knowledge and experience about IT devices. This issue was solved by adding a 
method that allowed the degree of success for each task to be rechecked and retried 
where necessary. Moreover, a way to manage the level of difficulty of tasks and the 
pace of learning depending on their personal skills is useful.  

6 Conclusions and Future Work 

In this paper we have presented our interactive self-learning app for elderly smart-
phone novices. Our app was designed based on the findings of a survey on smart-
phone classes for elderly people and two experiments (pilot study with 10 people and 
primary study with 40 people). In the experiments, the elderly people with no pre-
vious smartphone experience were able to learn how to perform several basic smart-
phone operations and how to use a typical map app. A multimedia instructional  
program using real video comprising an instruction part and a "hands-on" practice 
part were shown to be effective for learning "how-to" information. We verified that 
our app not only raised the interest of the subjects in smartphones but also gave them 
the confidence that they acquire the needed skills to use smartphones. In the future,  
we will evaluate our app in field trials including elderly people with different IT 
backgrounds and interests. 
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