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Abstract – Using a laptop or tablet computer can be 
challenging for senior users, but using these devices can 
facilitate communication with family and care-givers. 
The goal of the current study is to get more insight in 
how to instruct and train senior users to use the 
keyboard of a tablet computer that is specifically 
designed for seniors (Compaan). Research has 
suggested that addressing errors and showing how to 
correct these errors can have positive effects on the 
learning process. Two series of video instructions were 
developed. In the first series, it was explained how to use 
the tablet computer without addressing potential errors. 
In the second series, potential errors were addressed. 
Forty seniors (75 – 97 years of age) participated in this 
study. The participants were asked to familiarize 
themselves with the Compaan, with the help of one of 
the series of instructional videos. Their learning 
progress, task effectiveness, and their self-efficacy and 
satisfaction levels were measured. The results showed 
that most participants were interested and motivated to 
learn to use the tablet computer. Participants who 
watched the videos in which potential errors were 
addressed performed somewhat better than the other 
group.  
 
Index Terms – Error recognition, instructional videos, 
technology for seniors, usability 

INTRODUCTION  

I.  Low technology adoption of seniors 

Computers can be very helpful for the fast-growing 
group of seniors over 75 years of ages, for example to be 
informed, to communicate with family and care-givers or 
to combat social isolation [1], [2]. However, many seniors 
still have problems using computers [3], [4]. This is not 
surprising, because the group of seniors over 75 has not 

grown up with computer technology in a currently 
common way [5]. Computer technology for personal 
communication and entertainment was not available 
before around 2000. Men and women who are now older 
than 75 years of age stopped working for an income at 
least 10 to 15 years ago.  

As society is digitalizing very fast and communication 
networks are changing, it is important to commit more 
effort towards designing technologies that can be 
understood by senior people and towards instructing and 
training them to use these technologies. However, 
considers designing technologies or user support for the 
group of seniors over 75 as important. It is sometimes 
assumed that seniors are not interested in technologies or 
that they lack the capabilities to use them. It is also 
assumed that future generations will not experience these 
problems anymore, because they have grown up using 
technologies. Therefore, these problems will solve 
themselves over time. However, technology is 
progressing fast. What is new today, is often obsolete in 
one or two decades [6], [7]. In contrast to common 
opinions mentioned above, seniors regard computers as 
useful and necessary in society, but they cannot see the 
usefulness for themselves, because of the lack of 
perceived (and real) usability [8]. Interface-designs that 
do not fit the capabilities (too many choices, information 
and/or navigational levels) of senior people, create 
negative experiences and lower motivation and self-
efficacy. This can explain lack of interest or motivation, 
but – on the other side - once seniors join the online 
world, digital technology often becomes an integral part 
of their daily lives [3], [9].  

To increase the adoption of technologies by seniors, 
these technologies need to be designed according to 
seniors’ needs, wishes and capabilities. Moreover, this 
target group needs assistance in learning how to use the 
technologies [10]. 
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FIGURE 1. THE HOME SCREEN OF THE COMPAAN TABLET 

COMPUTER 

II.  Compaan: a tablet computer for seniors 

Compaan is an adjusted tablet computer for senior 
users to communicate with family and friends, by sharing 
photos and videos, calling with Skype, sending messages 
and playing games. In addition, this tablet can be used to 
read the local newspaper, to watch church services, and to 
surf on the internet. By utilizing a simplified design, this 
tablet computer compensates for difficulties caused by 
cognitive declines, changes in sensory processes and 
movement control [11]. The guidelines for web 
accessibility are applied [12]. Distinct colours and 
contrast cues are used to support the elderly. Additionally, 
the screens are designed with ‘clean’ lines and distinct 
objects, and there are no complex arrangements of shapes 
which may cause confusion.  

Compaan tablet computers function as sociotechnical 
systems [13]. They are linked to the computer of a family 
member/caregiver. This person invites family and friends 
to communicate with the senior user. This person can also 
remotely set preferences or solve a problem with the 
tablet computer. The computer of this family member or 
caregiver and the senior’s Compaan are linked to the 
Compaan helpdesk for support and software updates. The 
success of the implementation of the Compaan system is 
therefore a mutual responsibility of the senior user, the 
family member/caregiver and the helpdesk of Compaan 
Company.  

Although the Compaan system is designed to fit 
seniors’ abilities, it is known that Compaan-users 
experience difficulties, for example, because of a lack of 
basic computer skills such as swiping and scrolling [14]. 
Most users use only one or two functionalities of the 
Compaan, such as sharing photos/videos and games, or 
calling with Skype. In these cases, the senior users are 
connected by their family member or caregiver. The only 
functionality of the Compaan that can be used by the 
senior users themselves to initiate a social connection is e-
mail. This functionality is not often used by the current 
users of the Compaan, although it can be very useful.  

III.  Instructional videos for seniors 

Senior people need active practicing and regular 
repeating to be able to develop computer skills [15], [16]. 
Trainings and instructions must consider these needs [17]. 
Integrating video-instructions or e-learning programs into 
technical devices seems a promising approach to close the 
knowledge gap of senior users. Bruder, Blessing and 
Wandke [18] developed a successful task oriented e-
learning program to teach mobile use to people between 
50 and 77 years. Another study showed that video-
instructions were more beneficial than text based 
instructions for people of 60-75 years of age towards 
knowledge-acquisition in an interactive system [19]. 

Struve and Wandke [20] conducted a study in which 
they instructed seniors between 60 and 74 years of age on 
how to use a ticket vending machine. They designed two 
variants of video-instructions: the ‘error-free’ video-
instructions showed how to perform the right actions, 
whereas the ‘error guided’ instructions also showed 
frequently occurring problems and how so solve them. 
The participants in the ‘error guided’ group proved better 
results for decreasing the number of errors, and gained 
more structural knowledge. These results are in line with 
the Minimalist approach to designing instructional 
materials. The third minimalistic principle is: support 
error recognition and recovery [21]. However, including 
information on error recognition and recovery results in 
more extended instructional materials, which may have 
adverse effects on the training process of seniors because 
of their declining cognitive capabilities. 

IV.  Research goal 

The goal of this study was to compare the effects of 
‘error guided’ instructional video materials with the 
effects of instructional video materials that did not include 
information on potential errors. The effects of the video 
materials on senior’s learning progress, task effectiveness, 
and on their satisfaction and self-efficacy levels were 
measured.  

METHOD 

I.  Development of the instructional videos 

Two series of eight instructional videos were 
developed, using an iterative design procedure. Three 
rounds of (re)designing and usability testing resulted in 
the videos that were used in the study.  

Both series of videos were designed using 
instructional methods to enhance learning and to reduce 
cognitive load. A list of design guidelines was formulated, 
based on previous studies: 

• Instructions should consist of four main 
components: goal setting, prerequisites, 
preparing users for actions and reactions and 
warnings [22]; 
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• Instructions should follow the mental model of 
the user in an action sequence, and be faithful to 
the actual interface [23]; 

• Motivational elements should be included in the 
instructional materials, because these elements 
are beneficial when seniors experience 
difficulties [24]; 

• The structure of the instructions should be clear 
[23]; 

• Familiarity should be created using the company 
style of Compaan (logo, colours, fonts) [25]; 

• The voice-over must slightly precede the video 
images [26]; 

• High quality audio and video is required [26]; 
• The videos should be as short as possible [23]. 

 
In the first series of videos (duration: 13 minutes), it 

was explained how to use the keyboard and how to type 
and send an e-mail message using the Compaan tablet 
without addressing any potential errors. The second series 
of videos (duration: 16 minutes) was the same as the first, 
but in each of the eight videos, one or two potential errors 
were addressed. One of the potential errors was related to 
accidentally deleting text: “What happens quite often is, 
that too many letters are deleted. That happens when the 
Del- or Back-key is pressed too long. Do not be scared, 
that happens to all of us. Unfortunately, you should tap 
the disappeared words again, because there is no button to 
restore at this moment.” 

II.  Participants 

Family members of new Compaan-users over 75 years 
of age or older with no or very little computer-experience 
were asked by phone if they thought their relative would 
like to participate in this research. If so, they received a 
letter with the intention of the study and the senior users 
were asked personally by phone. Forty new Compaan-
users of 75 to 97 years old (M = 83.93, SD = 5.17) 
participated, 34 women (85%) and six men (15%).  

The participants’ jobs before retirement varied. 
Nineteen of them were housewives for the longest part of 
their lives (four of them educated as teachers when they 
were young), 11 persons owned a company with their 
partner (shoe shop, farm, garden centre), three worked as 
carpenters, two performed administrative work, two 
worked as typists, two were production employees, two 
persons were employed in a managerial function and one 
participant assisted her husband, who was a GP. The 
majority of the participants received the Compaan no 
longer than a month ago. Some of them received the 
Compaan a bit longer ago, but no longer than eight 
months ago. Nineteen participants had no computer-
experience at all. Twenty-one participants had a little bit 
experience but chose to use a Compaan, because an IPad 
or a comparable device was too difficult to use for them. 

Participants were randomly assigned to one of the two 
groups. There were no significant differences in age 
between the groups. The mean age of the participants in 
the ‘error free’ group was 83.95 years old (sd = 4.76) and 
the mean age of the participants in the “error guided” 
group was 83.90 years old (sd = 5.67).  

III.  Study procedure and measurements 

The Compaan-users participated in the study in their 
own environment. A researcher (the first author of this 
paper) visited them at home. This was done to increase 
the ecological validity of the study: the learning and 
testing context was similar to the situation in which the 
participants actually would have to use the tablet 
computer. The study was approved by the Ethics 
Committee of the faculty of Behavioural, Management 
and Social Sciences of the University of Twente in the 
Netherlands. 

Each session started with a short introduction, the first 
video was shown to the participants. This video served as 
a general introduction. All key concepts were mentioned 
for the first time in this video. 

After watching the first video, the participants 
answered questions that measured their knowledge on the 
actions related to sending e-mails. Two series of questions 
were asked. The first series consisted of questions about 
the participants’ knowledge of the functions of several 
buttons on the screen. A screen capture was shown to 
them and they were asked to explain the function of eight 
different buttons (the space bar, the button for capitalizing 
letters, et cetera). The second series of questions 
measured the participants’ ability to recall how they key 
board looked like. A series of six screen captures was 
shown to them. Each time, the inscription on one of the 
buttons was removed. The participants were asked if they 
could remember what icon, word, letter was on that 
button.  

After finishing the knowledge test, the training phase 
started. The participants were asked to watch five short 
videos in which sub-tasks of the process of sending an e-
mail were explained and demonstrated. The participants 
had to practice this sub-task after every video. This 
training phase ended with watching a video in which the 
functionalities of the most important keys were repeated 
and a concluding video about how to send an e-mail. 

After the training phase, the test phase started. The 
participants were asked to find a person in the contact list, 
to type a prescribed e-mail message and send it. To 
correctly imitate the prescribed message, the participants 
had to use many key board functions. The test was video 
recorded. Their task effectiveness was measured by 
observing the number of correctly performed sub-tasks, 
out of eight sub-tasks. Examples of these sub-tasks are: to 
use capital letters, to include a smiley face and to include 
an exclamation mark. 
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After finishing the task of sending an e-mail message, 
the participants were asked to answer the same two series 
of questions as before the training phase, to measure their 
learning progress.  

Two weeks later, the participants were called to ask 
about their satisfaction with the Compaan tablet and about 
their level of satisfaction and self-efficacy. This phone 
call was audio recorded. 

RESULTS  

I. Learning progress 

The effectiveness of the learning process was 
measured by the knowledge test that the participants 
performed before and after watching the instructional 
videos. The knowledge test consisted of eight questions 
about the function of several buttons and of six questions 
about the participants’ ability to recall the appearance of 
several buttons. See table 1 for the mean numbers of 
correctly answered questions. 

 

TABLE 1. THE EFFECT OF THE TWO VERSIONS OF THE VIDEO 

INSTRUCTIONS ON LEARNING PROGRESS (MEAN SCORES 

AND STANDARD DEVIATIONS). 

 Video without 
reference to 
errors 

Video in which 
errors were 
addressed 

Pre-
test 

Post-
test 

Pre-test Post-
test 

 
Explanation of 
functions 
(max. score: 8) 
 

 
2.95 

(1.36) 

 
6.35 

(1.57) 

 
3.90 

(1.68) 

 
6.85 

(1.35) 

 
Recall buttons 
(max. score: 6) 
 

 
2.90 

(2.00) 

 
4.60 

(1.57) 

 
2.80 

(1.80) 

 
5.05 

(1.23) 

 
Both groups of participants showed significant 

knowledge gains. They answered significantly more 
questions correct in the knowledge test after watching the 
videos than in the test before watching the videos. A 
paired sample t-test to compare the pre- and post-test 
results of the group who watched the videos without any 
reference to errors (‘error free’) showed significant 
differences on the number of correctly answered 
questions about the explanation of the functions (t(19) = 
9.69, p < 0.001) and on the questions about the ability to 
recall the appearance of the buttons (t(19) = 3.38, p = 
0.003). A paired sample t-test to compare the pre- and 

post-test results of the group who watched the videos with 
references to potential errors (‘error guided’) showed the 
same results: t(19) = 7.49, p < 0.001 (explanation of 
functions); t(19) = 5.58, p < 0.001 (recall of buttons). 

No statistical differences were found between the two 
groups of participants. T-tests showed that there were no 
significant differences between number of correctly 
answered questions in the post-test: t(38) = 1.09, p = 0.29 
(explanation of functions); t(38) = -.02, p = 0.31 (recall 
buttons). 

II.  Task effectiveness 

Task effectiveness was measured by observing the 
number of correctly performed sub-tasks (see table 2). For 
almost all sub-tasks, more participants in the ‘error 
guided’ group performed the task correctly than 
participants in the ‘error free’ group. Chi-square tests 
were performed to test if the differences were statistically 
significant. The results showed a significant difference for 
two tasks: the use of capitals (Chi square = 5.71, p = 0.05) 
and the use of an exclamation mark (Chi square = 7.62, p 
= 0.01). 

 

TABLE 2. THE EFFECT OF THE TWO VERSIONS OF THE VIDEO 

INSTRUCTIONS ON THE NUMBER OF CORRECTLY 

PERFORMED SUB-TASKS (STATISTICALLY SIGNIFICANT 

DIFFERENCES IN BOLD). 

 
 
 
Sub-tasks 

Video without 
reference to 
errors 

Video in which 
errors were 
addressed 

Dieresis 2 6 
Backspace 17 20 
Capital 15 20 
Caps Lock 14 18 
Exclamation 
mark 

10 18 

Smiley face 20 20 
ABS Key 18 19 
Blue button 19 20 

 

III.  Satisfaction and self-efficacy 

Two weeks after task performance, participants were 
asked about their satisfaction with the instructions and 
their self-efficacy level. Not all participants were able to 
answer these follow-up questions. Thirty four participants 
answered the question whether they were satisfied with 
the instruction session. Sixteen of them watched the 
instructions without references to errors and 18 of them 
had watched instructions with references to potential 
errors. A large majority of the participants (31) indicated 
that they were satisfied with the video instructions. One of 
them told us: “Very nice! I practiced several times. I can 
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find all kind of things on YouTube; that’s fun!” And 
another participant said: “Fantastic! I send e-mails every 
day.” Others were satisfied, but a bit less enthusiastic: 
“Hard to remember all things, but it was nice. I manage 
quite well.” No differences were found between the two 
groups of participants with regard to their level of 
satisfaction. 

During the interview, participants frequently 
mentioned themselves that they had been practising over 
the last two weeks. If they did not spontaneously mention 
this topic, they were asked about it. Fourteen out of 
eighteen participants in the ‘error guided’ group 
compared to six out of sixteen participants in the ‘error 
free’ group, said that they  had been practicing: “I practice 
every day”, “Yes, very nice … back and forth with my 
sister”. Participants who watched videos in which 
potential errors were addressed seemed to be more 
encouraged to practices sending e-mails afterwards or to 
explore the functions of the tablet computer. 

Furthermore, participants who watched the videos 
with references to errors seemed to have gained more 
confidence than the participants in the other group. In the 
interview, 26 participants responded to a question about 
how confident they were about their skills to use the tablet 
computer. Two out of 11 participants who watched videos 
without references to errors answered that they gained 
confidence, against 10 out of 18 participants who watched 
videos with references to potential errors. The focus on 
potential errors and how to repair them, seems to have 
positive effects on the participants’ level of self-efficacy. 

CONCLUSIONS  

As most studies, the current study has some 
limitations. The most important limitation is that the 
experimental procedure was not exactly the same for 
every participant. The tasks were very challenging and 
some participants needed more guidance than others. In 
case they needed more guidance than was offered in the 
instructional videos, the researcher or a family member 
who was present offered help. This may have distorted the 
results a little bit. Furthermore, in selecting participants 
for this study, potential participants were not asked if they 
were interested in learning how to send e-mail messages 
using the Compaan tablet computer. During the study, it 
became clear there was no need for some participants to 
learn to send e-mails, because they do not have (enough) 
e-mail contacts. This may have affected the motivation 
level of these participants. Although the tasks were 
challenging for this target group and although the task of 
sending e-mail messages was not relevant for all 
participants, most participants were interested and 
motivated to learn to use the tablet. 

Despite the limitations, the results of this study - one 
of the few studies in which people over 75 years of age 
participated – are valuable. The first conclusion of this 

study is that it is possible to teach seniors over 75 years 
old basic computer skills by using instructions that 
consider the specific needs of this age group. These 
results confirm other studies’ assumptions [15] – [17].  

The goal of this study was to compare the effects of 
error guided instructional video materials with the effects 
of instructional video materials that did not include 
information on potential errors. It was expected that 
including information on how to recognize errors and how 
to repair them would have positive effects on learning 
progress, task performance and satisfaction and self-
efficacy levels, in line with the Minimalist approach to 
instructional design [21]. However, including information 
on potential errors also results in more extended 
instructional materials, which may have adverse effects. 
The results show moderate differences between the two 
groups of participants, in favour of the instructions that 
included information on potential errors. Participants who 
watched ‘error guided’ video instructions performed more 
tasks correctly and, more important, they seemed to be 
more motivated to practice what they have learned. 
Therefore, focusing on potential errors is important. This 
helps people to keep using the technology, probably 
because they are less afraid to make errors. 

We hope that the results of this study contribute to a 
higher level of technology adoption among seniors. This 
can be beneficial in dealing with ageing problems as 
health, mobility and social isolation. 
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