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O r i g i n a l

The information contents of mental repre-
sentations or the mental contents of users 
form an important alternative conceptual 
basis for technology-driven design prac-
tices. The basic ideas of content-based 
psychological research are intuitively clear, 
although the practice itself may look com-
plex in the beginning. At least, the founda-
tions are quite clear. Firstly, human men-
tal representations have their information 
contents1-2. Secondly, any psychological 
research which uses the phenomena of 
mental contents in explaining human be-
haviour and action can be classified as the 
psychology of mental contents2-3. Follow-
ing these two basic principles, it is possi-

ble to investigate a vast number of impor-
tant psychological issues.

Content-based psychological thinking also 
has its role in user psychological research4. 
By user psychology, we mean psychologi-
cal investigation of users’ mental proc-
esses, cognitions, emotions and motives 
during interaction5-8.  An observant reader 
may ask what the difference between the 
presented goal and the traditional research 
of user needs is9-13. The answer is that 
content-based analysis of users’ mental 
representations allows replacing a rather 
general and unelaborated concept of ‘user 
needs’ with philosophically, sociologically 

Jaana Leikas MSc
VTT Technical Research Centre of Finland
P.O. Box 1300, FI-33101 Tampere, Finland 

E: jaana.leikas@vtt.fi

Pertti Saariluoma PhD
Cognitive science, University of Jyväskylä

P.O.Box 35, FI-40014 University of Jyväskylä, Finland
E: ps@jyu.fi

J.Leikas, P. Saariluoma. ‘Worth’ and mental contents in designing for ageing citi-
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and psychologically more sophisticated, 
expressive and analytical notions such as 
user values, attitudes and motives14. 

As numerous sociopsychological ap-
proaches have demonstrated, expecta-
tions, values, goals as well as cultural fac-
tors have an important role for people in 
forming their motives14. We should thus 
investigate how the goals that people have 
are embedded in their life and how this 
knowledge can be exploited in technol-
ogy design. 

However, user psychology cannot be es-
tablished by straightforward application of 
traditional psychological concepts. As the 
basic psychological concepts are not spe-
cifically directed at interaction problems, 
the designers must find problem-specific 
ways of conceptualizing these interaction 
problems. In our current case, it is also 
necessary to search for interaction con-
cepts which could be applied for investi-
gating the motivation of the users. In the 
case of older people, it is essential to find 
notions that could express the properties 
specific to this type of user interaction 
motives. Here, we are specifically inter-
ested in two notions. They are the notions 
of ‘worth’ and ‘form of life’15-20.   

Worth and forms of life

Gilbert Cockton17 has called attention to 
the notion of ‘worth’, by which he refers 
to things that are ‘worthwhile’, i.e., things 
that are of worth to their users. Technical 
objects, products, devices or services are 
motivating for people by the added value 
related to their lives. Thus the notion of 
worth neatly binds together objects and 
their motivating dimensions, and thus 
provides a rational basis for the design 
of technology. Consequently, Cockton 
speaks for ‘Value-centred Design (VCD) 
(also Worth-centred Design - WCD)’15,17, 
which is an approach to product design 
with the primary concern on the impact 
of interaction outcomes. In this approach, 
the product development goals and de-

sign decisions are based on the intended 
or desirable practical value for the user. 
Here, it is important to notice that ‘worth’ 
does not refer to a moral value, but to the 
additional value a technology gives to hu-
man life.

Cockton’s15-17 point opens up further 
questions:  Firstly, we may consider the 
contents of the notion of worth itself. If 
people consider some device or service 
worthwhile, they must have some mental 
representation of worth itself. That repre-
sentation is associated to a number of at-
tributes, which define what people’s per-
sonal criteria for something to be of some 
worth are. This question may partly be 
analytical, but in practice it is an empiri-
cal problem. 

Secondly, we must ask the question: how 
do we cope with life in the context of 
worth? Generally, what is valuable for a 
certain group of people, even in terms of 
acceptance of technology, is not necessar-
ily important or valuable for all people21. 
Our values reflect societal demands and 
psychological needs. Values are learned 
and determined by culture, society and 
personal experience as well as the situ-
ation in life, and are determinants of at-
titudes, judgements, choices, attributions, 
and actions22. This means that the life of 
an individual itself sets restrictions to the 
‘worth’. A suitable differentiating notion 
in this context would be the ‘form of life’. 
This concept inspired by Wittgenstein cov-
ers the system of different lifestyles and 
subcultures that individuals participate in, 
the meanings and objective conditions 
they share, the way of experiencing life 
and the mode of doing things 18-20,23-24.  

There are a number of notions close to 
form of life. Typical examples are ‘lifestyle’, 
the ’way of life’ and ‘life area’. Allardt25, 
for example, points out that the choices 
we make in our everyday life concerning, 
for instance, consumer products can be 
explained from three different viewpoints. 

G7(3)Original-Leikas-v2.indd   306 30-9-2008   17:03:34



307

w
w

w
.g

e
ro

n
te

c
h

jo
u

rn
a

l.
n

e
t

S
e

p
te

m
b

e
r 

2
0

0
8

, 
V

o
l 

7
, 

N
o

 3

Wo r t h s

Our choices can be (i) connected to our 
way of life, (ii) based on discretion, or 
(iii) reflections of fashion.  Allardt’s view-
points thus stress the influence of float-
ing factors of life in selecting products or 
services25-26.  However, ‘life area’ refers to 
more stable aspects of life such as work-
ing and spending free time. It thus defines 
the kinds of things you use your time for, 
whereas ‘lifestyle’ defines how you use 
your time. ‘Form of life’ can be seen as a 
holistic notion, the conceptual attributes 
of which are lifestyle, the way of life and 
life area. Thus it entails both floating and 
stable dimensions of life. 

Forms of life do not depend on individuals. 
People are “thrown” to the pre-existent 
forms of life and have little possibilities to 
change them, as forms of life are formed by 
the actions, habits, language games, and 
physical conditions not only of the person 
in question but of so many other people, 
also. One can choose one’s way of life 
or one’s lifestyle, but one cannot choose 
what one’s form of life eventually will be. 
One becomes old and has to adopt the 
form of life of an old person even though 
the way of life or lifestyle may greatly vary. 
Ageing people will leave work life, experi-
ence decline in their functional capacities, 
gradually lose their old friends and mates 
and get new types of social contacts such 
as new friends or grandchildren. This is 
why we associate ‘worths’ to the notion 
of ‘form of life’ rather than to other less 
holistic and floating notions. 

The attributes of form of life, lifestyle, the 
way of life or life areas can be used to in-
vestigate what a particular form of life is 
like. Here, we shall mainly use the notion 
of life area as the basis in analyzing the 
connection between old people’s ‘worths’ 
and ‘form of life’. Both ‘worth’ and ‘form 
of life’ refer also to experienced mental 
contents. People represent their life and 
the technology they use. Therefore, their 
conceptions need not be identical with the 
reality. Thus, we can apply the basic ideas 

of content-based psychology to investi-
gate them and their interrelations1-3,27-28. 

‘Worth’ and ‘form of life’ appear as notions 
that seem to be in an intimate connection 
to each other, but we do not know whether 
this is also empirically true. To know what 
is of worth to someone or some group of 
people, we have to analyse the contents 
of their mental representations, individual 
or shared. Similarly, to understand a form 
of life, we have to be able to empirically 
analyse how people represent that partic-
ular form of life. In our case, we have to 
be able to explicate what kind of proper-
ties of technology are of worth in the form 
of older people’s life. 
 
Technologies are seldom designed with 
some special form of life or some set of 
worths in mind. Designers seem often 
more interested in making their prod-
ucts as general as possible, even though 
user groups are different and people have 
different forms of life. If form of life and 
worth are interconnected in users’ think-
ing, it makes sense to argue that designers 
should take into account the properties 
of larger forms of life and the systems of 
worth associated to those forms of life.

In our study, we wanted to investigate 
whether the two aspects of interaction are 
linked to each other. Consequently, we 
designed a two-part questionnaire with 
a number of questions measuring both 
product qualities, i.e., the worth of a prod-
uct and the properties typical to the form 
of older people’s life. We wanted to get in-
formation about older people’s technical 
preferences and the possible connections 
of these mental contents to their forms of 
life. This type of information is valuable for 
user psychological design of technologies.

Methodology

Study design and procedure
The study was carried out in 2006-2007 in 
different workshops around Finland. About 
400 retired Finnish citizens (155 male, 261 
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female), aged between 50 and 89 and with 
different backgrounds, participated in the 
study. The data were collected using a 
questionnaire with rating scale questions. 
Prior to the session the participants were 
informed about the objective of the study. 
To make sure that the participants under-
stood the questions before answering them, 
a hands-on introduction to the question-
naire was given in each workshop.

The inquiry
Two sets of questions were defined. The 
first set was intended to investigate the 
characteristics of the older people’s forms 
of life. Of the questions presented to the 
respondents 16 related to the areas of life 
that might be potential targets of improve-
ment by means of ICT-technologies. Four 
main groups of life areas were outlined, 
based on the academic discussions and 

different R&D projects around the sub-
ject of ageing and technology26,29-34. The 
groups were: (i) Activities of Daily Living, 
(ii) Learning and Communities, (iii) Cul-
ture and Entertainment, and (iv) Mobility. 
These groups were then divided into 16 
different life area attributes (Table 1).

The respondents were first asked to state 
their subjective opinions concerning sig-
nificant areas of life with respect to prod-
uct and service development, using a five 
point scale. The scale’s descriptors on a 5-
point Likert scale were: very important = 
5, quite important = 4, no opinion = 3, not 
very important = 2, and not at all impor-
tant = 1. The participants prioritized, in or-
der of importance, the five most important 
life areas for them, considering the design 
and usage of products and services.

Table 1. The selected life area attributes and their characterizations 

Life area attributes Characterizations 

Public transport Moving from one place to another by train, car, bus or plane 

Travelling Tourist information services 

Summer house activi-
ties 

Services for summer house dwellers 

Well-being and health Health services and health care 

Fitness and sports Participating in sports groups or exercising by oneself 

Culture and entertain-
ment 

Participating in arts and sports events 

TV Watching TV, participation in TV games, TV shopping 

Household manage-
ment 

Cleaning, gardening, dwelling security 

Friends and relatives Communication with friends and relatives, enhancement of 
social intercourse 

Activities of daily living Eating, washing, dressing-up, etc. 

Running errands Acting as a client in different offices 

Shopping Shopping and ordering services 

Hobbies and free time Participating in different free time activities 

Religion Participating in church services and activities 

Learning Studying new things 

Civil activities Acting as an active citizen in society 
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The second part of the questionnaire was 
devoted to the product qualities regarded 
as important. A set of 15 questions with 
different quality attributes was introduced 
to the respondents. The selected set of at-
tributes was suggestive rather than compre-
hensive and was based on older people’s 
psychological concepts: values, habits and 
experiences. Except for efficiency, the at-
tributes did not conform to any ISO-stand-
ards. ISO usability attributes35-36 focus on 
office usability rather than on usability in 
everyday contexts. Here a number of al-
ternative attributes were presented to the 
subjects. In the end, the definite choice 
and prioritization of different attributes for 
product development depends on the pri-

mary goals and sub-goals of the users. The 
respondents stated their subjective opin-
ions about the role that the set of different 
quality attributes of products and services 
played in their everyday life.

A five-point Likert scale was used to assess 
each quality attribute for older people’s 
current views about technical products 
and services (Table 2). The scale’s de-
scriptors were: very important = 5, quite 
important = 4, no opinion = 3, not very 
important = 2, and not at all important = 
1. Quantitative analyses were conducted 
on the collected data. In the data analy-
sis we ignored the “no opinion” response 
and used the values of the remaining four-

 
Table 2. The set of quality attributes of everyday products/services of the survey 

Product quality attributes Characterizations 

Availability It is easy to purchase the product/service 

Aesthetics and image The product/service is beautiful or looks nice 

Affordability The product/service is cheap 

Ease of learning The usage instructions are clear and understandable 

Ease of use The usage of the product/service is easy and effortless 

Efficiency With the help of the product/service I can complete a cer-
tain task more easily and with less effort 

Entertainment Using the product/service is fun/enjoyable and brings me 
joy

Financial benefit It is financially beneficial for me to use the product/service

Guidance and training I can easily get guidance on how to use the prod-
uct/service 

Power to decide I control the product/service and decide about its function 
(I can, for instance,, turn it off whenever I want) 

Privacy The product/service will keep my confidential personal 
data private (for instance, account numbers and date of 
birth) 

Reliability The product/service operates reliably and is always ready 
for use 

Safety  The product or service increases or maintains my personal 
safety 

Social esteem People have a higher regard for me because I use the 
product/service 

Social networks With the help of the product/service it will be easier for 
me to socialize with people 
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point scale instead. Furthermore, as the 
3 and 4 responses were relatively few in 
numbers, we used only two categories in 
testing: 1 and 2 or more. 

Results

Significant areas of life
To get an idea about how important the 
different aspects of the areas of life and 
product qualities are to the individuals, 
the analysis was started with the descrip-
tive means and standard deviations of the 
individual questions (Table 3).

As can be seen from the table, well-being 
and health as well as activities of daily liv-
ing are the most valued life areas of the 
senior citizens. The next most valued ar-
eas are friends and relatives and everyday 

issues. Hobbies and cultural themes are 
much less valued. TV and, somewhat sur-
prisingly, summer house activities (in Fin-
land summer houses are really common) 
are the least important ones. This means 
that new technologies are appreciated 
mainly for the purposes of taking care of 
activities of everyday living and well-be-
ing. Other issues of everyday life are also 
important. When considering hobbies 
and free time, technologies are of much 
less value. 

The most important individual qualities of 
the products are reliability, ease-of-learn-
ing, ease-of-use, privacy, and safety (Ta-
ble 4). Typical emotional characteristics 
such as aesthetics and social esteem are 
of much less worth to the older citizens. 
An interesting detail here is that learning to 
use the devices is seen as more important 
than ease-of-use. This suggests that older 
citizens appreciate the purpose of use, i.e., 
the fact that they can really benefit from 
the technology. Their attitude could be 

 
Table 3. The importance of the different 
areas of life 

Life areas n Mean (SD)

Well-being and 
health 

425 1.2 (0.4) 

Activities of daily 
living 

405 1.5 (0.8) 

Friends and relatives 420 1.5 (0.8) 

Household manage-
ment 

408 1.6 (0.8) 

Public transport 411 1.7 (0.9) 

Fitness and sports 398 1.8 (0.9) 

Running errands 402 2.1 (1.0) 

Hobbies and free 
time 

399 2.1 (1.0) 

Shopping 403 2.2 (1.1) 

Travelling 385 2.5 (1.2) 

Culture and enter-
tainment 

391 2.6 (1.1) 

Learning 397 2.6 (1.1) 

Religion 410 2.6 (1.2) 

Civil activities 392 2.8 (1.2) 

TV 395 2.8 (1.2) 

Summer house activi-
ties 

381 3.0 (1.4) 

 

 
Table 4. The importance of different 
product qualities 

Product qualities n Mean (SD) 

Reliability 398 1.3 (0.5) 

Ease of learning 400 1.3 (0.5) 

Ease of use 409 1.4 (0.8) 

Privacy 396 1.4 (0.7) 

Safety 398 1.4 (0.6) 

Affordability 401 1.6 (0.8) 

Power to decide 392 1.7 (0.9) 

Availability 388 1.7 (0.7) 

Guidance and train-
ing 

392 1.8 (0.9) 

Efficiency 383 1.8 (0.8) 

Entertainment 394 2.0 (1.1) 

Social networks 387 2.2 (0.9) 

Financial benefit 394 2.2 (1.1) 

Aesthetics and image 387 2.6 (1.2) 

Social esteem 389 2.9 (1.2) 
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described as pragmatic. Of course, the 
technology developers who are seriously 
interested in this segment of population 
should pay more attention to teaching and 
training their customers to use the devices.

The descriptors do not yet give much in-
formation about the possible interconnec-
tions and associations between the two 

types of variables, which is the main focus 
for us. Nevertheless, it would be impor-
tant to investigate possible connections 
between forms of life and product quali-
ties when looking for support for a claim 
that the form of life is an important factor 
in people’s worth conceptions. To get a 
more holistic picture of the preferences 
of older people, we therefore investigate, 
in two separate factor analyses, what the 
possible latent variables behind the areas 
of life and the worths are. The maximum 
likelihood analysis with Varimax rotation 
was chosen. 

Four main factors corresponding to sig-
nificant areas of life were found (Table 5). 
These are everyday activities, social life, 
private hobbies, and travelling. The factor 
analysis provides us with the main charac-
teristics of the older people’s significant ar-
eas of life and thus depicts us the content 
of the ‘form of life’ of senior citizens (Table 
6). Older people take care of their eve-
ryday activities, such as running errands, 
mobility and wellness. Thus, the first fac-
tor, ‘Everyday activities’, defines the most 
important areas of older people’s everyday 
life. It may appear surprising that fitness 
and sports are included into everyday ac-
tivities, but we must remember that habitu-
al everyday exercise, such as moving from 
one place to another by foot, has always 
been a part of the everyday life of the cur-
rent generation of older people and never 
regarded as a special hobby by them.
    
The second factor, ‘Social life’, expresses 
the activities and hobbies with social con-
tacts, such as participation, study, and 
friends. The third factor, ‘Private hobbies’, 
again concerns hobbies, but, for instance, 
the importance of TV indicates that these 
are more personal, non-social hobbies. 
Finally, the fourth factor is ‘Travelling’, 
which is characteristic for a large part of 
this generation’s retired people. Of these 
factors, everyday activities are in the fore, 
followed by social life, while private hob-

 
Table 5. The results of factor analysis of 
the questions concerning the areas of 
life. (Rotated Factor Matrix(a)); Extrac-
tion method: Maximum likelihood; Rota-
tion method: Varimax with Kaiser nor-
malization; Rotation converged in 7 it-
erations; Cut point =0.35; Cronbach’s 

=0.79 

Factor 
 Life areas 

1 2 3 4 

Household 
management 

0.63    

Activities of 
daily living 

0.62    

Shopping 0.60    

Running errands 0.56 0.43   

Well-being and 
health 

0.47    

Fitness and 
sports 

0.36    

Civil activities  0.61   

Learning  0.55   

Friends and 
relatives 

 0.39   

Religion     

Travelling   0.68  

Summer house 
activities 

    

Public transport     

Hobbies and 
free time 

 0.42  0.51

Culture and en-
tertainment 

 0.40  0.50

TV    0.48
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bies and travelling seem much less impor-
tant as a whole.

The factor analysis gives us a relatively 
clear picture about the significant areas 
of life and thus the form of life that the 
retired people live in Finland currently. 

They are people who have time and desire 
for different types of hobbies and social 
activities. 
They wish to take care of their own well-
being, everyday activities and household 
management, and would appreciate the 
help from technology in these activities, 
especially if the solutions enhanced their 
personal safety. They call for easy-to-learn 
and easy-to-use user interfaces and clear 
instructions, and expect the solutions not 
to violate their privacy.

Product qualities
The second part of our questionnaire 
concentrated on those product qualities 
which can convey the worth of a product 
to the respondents. These are the quali-
ties that the respondents saw as important 
in the emerging technologies that would 
support their life. Again, we made a fac-
tor analysis to compress the material for 
further analysis and searched for the latent 
variables underlying different worths. In 
this way we hoped to get a more general 
understanding about the worths from the 
viewpoint of the older citizens (Table 7).

Four main factors were found (Table 8). 
These can be conceptualized as ‘Social 
worth’, ‘Efficacy worth’, ‘Operational 
worth’ and ‘Purchasable worth’, and are 
comprised of different product qualities 
experienced by the respondents. The first 
three factors provide us with some essen-
tial attributes of product worth. The ‘So-
cial worth’ factor expresses four typically 
prestige characteristics and indicates how 
people wish to portray themselves socially 
in relation to technical products and de-
vices. The ‘Efficacy worth’ factor gives 
two dimensions of the efficiency of use 

 
Table 6. Descriptive statistics of the significant areas of life 

Significant life areas n Minimum Maximum Mean (SD) 

Everyday activities 352 1,00 4.20 1.66 (0.53) 

Social life 343 1,00 4.83 2.27 (0.63) 

Private hobbies 370 1,00 5.00 2.43 (0.90) 

Travelling 360 1,00 5.00 2.77 (1.03) 
 

 
Table 7. Factor analysis of different 
product qualities (Rotated Factor Ma-
trix(b)); Extraction method: Maximum 
likelihood; Rotation method: Varimax 
with Kaiser normalization; Rotation con-
verged in 5 iterations; Cut point =0.35; 
Cronbach’s =0.78 

Factor Product quali-
ties 1 2 3 4 

Social esteem 0.75    

Aesthetics and 
image 

0.67    

Entertainment 0.51    

Financial bene-
fit 

0.50    

Efficiency  0.61   

Guidance and 
training 

 0.53   

Ease of learning     

Availability     

Ease of use     

Power to de-
cide 

  0.66  

Reliability   0.40  

Social networks   0.38  

Safety     

Privacy     

Affordability    0.97
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and self-efficacy, i.e., learning to do some-
thing and being able to reach the goals ef-
fectively. The ‘Operational worth’ factor 
expresses control of the technical system 
and power to decide about its function. 
Finally, the fourth factor, ‘Purchasable 
worth’, is obviously relevant, though its re-
lation to ‘worth’ (‘worth for money’/ value 
/ price) is more ambiguous than that of the 
first three factors.

Table 8 shows purchasable worth as the 
most important one. Thereafter comes 
operational worth, efficacy worth, and, 
finally, social worth. These latent vari-
ables provide us with high level and glo-
bal worths. They provide us with criteria 
which the new technologies should fill. In-
terestingly, social esteem or status values 
are not very important to senior citizens. 
The main worth is seen in being able to 
purchase new devices and being able to 
fully use them. It is interesting that older 
people’s concepts of worth are very pur-
pose oriented. The most important thing 
seems to be that they can obtain the tech-
nology, that it functions well and that they 
can make it work. A smoothly functioning 

final operation of the device or technol-
ogy is the main point in their thinking.

Product worths and the form of life
After screening the results by factor analy-
ses we began to investigate the connec-
tions between the types of factors and the 
connections between the significant life 
areas and the significant product qualities. 
Consequently, each factor was converted 
to a mean sum variable. This enabled us 
to investigate the associations between the 
product worths and the form of life factors, 
which provided us with more information 
about the underlying associations be-
tween the two aspects of interaction. The 
correlations between the product worths 
and the form of life variables can be seen 
in Table 9. 

Here, we can see that social worth is cor-
related with all areas of life typical of the 
older people’s main areas of life. Efficacy is 
also correlated with all areas of life. How-
ever, the two other worths do not have 
strong correlations with these areas of life. 
The results are logical. The social worth of 
technology is associated with all the as-

 
Table 8. Descriptive statistics of the product worths 

Product Worths n Minimum Maximum Mean (SD) 

Purchasable worth 401 1.00 5.00 1.59 (0.82) 

Operational worth 370 1.00 3.67 1.70 (0.56) 

Efficacy worth 372 1.00 4.50 1.82 (0.68) 

Social worth 363 1.00 4.75 2.45 (0.82) 
  

Table 9. The correlations between product worths and form of life latent variables; 
*=0.05>p≥0.01; **=p<0.01 

Product worths 

Social Efficacy  Operational Purchasable  Form of life variables 

r n r n r n r n 

Everyday activities 0.41 ** 321 0.25 ** 323 0.26 ** 323 0.18 ** 339 

Social life 0.34 ** 317 0.33 ** 320 0.28 ** 317 0.13 * 331 

Travelling 0.16 ** 326 0.20 ** 329 0.04 329 0.05 343 

Private hobbies 0.21 ** 337 0.21 ** 340 0.12 * 340 0.03 356 
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pects of product worth. It is true with ef-
ficacy also. However, there is no real link 
from hobbies and travelling to operational 
or purchasable life. Very probably these 
areas are not so important regarding the 
product, as they are available in any case. 
As a whole, the results illustrate that there 
is a clear association between the form of 
life and worths. Thus this is an important 
topic for any future study. 

Some of the original variables were seen 
as very important by the respondents. 
Therefore we decided to correlate those 
variables separately with the “form of 
life” and product quality latent variables 
to get more information about the nature 
of the possible connections between the 
form of life and the worth of technology. 
The screening showed some higher than 
0.3 level correlations, which is important 
for the interpretation of the results. So-
cial worth correlated with purchase val-
ue (r=0.71, p<0.000), availability (r=0.37, 
p<0.000), and, finally, efficacy worth 
correlated with ease-of-learning (r=0.311, 
p<0.000). No product quality item corre-
lated over 0.3 level with any of the latent 
form of life variables.

These individual observations also sug-
gest that the form of life and the worth 
are linked to each other. The last of the 
correlations seems to imply that efficacy 
depends on the ease of learning, i.e., tech-
nology can be efficient only if respondents 
are able to learn how to use it. The second 
suggests that only available technology 
can have social value. Finally, older peo-
ple seem to think that the more expensive 
and more multifunctional a technology is 
the more social value it may have21. For 
example, mobile phones with a camera 
may add social worth to the product com-
pared to the basic models, but they are 
also more expensive.
 
Discussion

We found clear associations between the 
representations of worth and the form of 

life. This means that to understand the 
product worth it is important to relate it 
with the properties of the forms of life. 
The kind of life older people lead or, more 
precisely, the way they represent their life, 
often sheds light on how they regard prod-
uct worths. This is why it is not only im-
portant to investigate what is consciously 
experienced as worthwhile, but it is also 
important to connect this knowledge with 
the aspects of the form of life. 

The picture of the form of life older peo-
ple live is very clear. It is characterized 
by daily routines, health, social activities 
and everyday private hobbies such as tel-
evision or travel. The technologies should 
provide improvements in these key areas 
for the older people while, at the same 
time, being purchasable, learnable, and 
controllable. Otherwise they do not have 
much meaning to them.

The issues older people see as important 
in technology are very simple and prag-
matic. The technologies must be available 
in two senses. They must be purchasable 
and operable. Older people must be able 
to reach their goals with the technology 
they have. This means that they must be 
able to use and control the technology. In-
tuitiveness is not as important as learnabil-
ity. The logic is evident: the main thing is 
that older people can make practical use 
of the technology. It does not matter how 
they reach this goal. Gaining proper train-
ing is thus more important than ease-of-
use of the product.

Melenhorst 37 has come to similar con-
clusions with us in her research of older 
adults’ benefit-driven approach to new 
communication technology. Regardless of 
whether older adults’ decision about the 
new technology was positive or negative 
and irrespective of their experience, older 
people focused on benefits rather than 
costs. Czaja et al. 38 also point out that the 
choices older people make about using a 
particular technology cannot be explained 
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solely by their age or education but require 
considerations of other psychological fac-
tors. Also Lähteenmäki and Kaikkonen39 
note that ageing can create new needs to 
which marketers can answer with special 
differentiation strategies. Czaja and Lee40 
in their general review also argue for the 
importance of teaching and training in the 
usage of technology. Thus our pragmatic 
‘worth’ and ‘form of life’ based study has 
clear connections with the tradition. 

There is one important thing to call at-
tention to. The study gives us informa-
tion about the mental contents of the 
older people, about how they represent 
their world. This does not give us direct 
knowledge about how things are or how 
things should be. The study gives informa-
tion about how things are and how they 
should be only when the older people are 
able to represent them correctly. This is a 
vital piece of knowledge when we think 
about design. 

The study suggests that older people do 
not regard entertainment or social net-
working as very important for their life. 
This may imply that they perhaps cannot 
appreciate the potential made available in 
these areas by the new technologies. This 
might apply to other areas as well: they 
might use technology to take care of their 
practical life activities but presumably, 
due to the relatively modest supply and 
difficult availability, they do not have any 
clear idea about the possibilities that the 
new technologies could open up to them.
 
The development and usage of ICT tech-
nologies generates novel ways of living, 
contributing to the evolvement of the or-
dinary life of the users. In order to make 
advancements, these emerging walks of 
(ICT) life should support the form of life 
that the specific users lead. A prerequisite 
to understanding older people’s form of 
life is that the designers are familiar with 
the worths of older people, i.e., sensitive 
and open to the expectations that older 

people have towards technology. Easy-
to-use products for daily activities and 
personal safety are some targets of these 
expectations, to mention but a few.

Many human-centred design approach-
es36,41-42 include observing the daily rou-
tines of certain individuals in order to 
understand the actual needs of the users. 
However, mere observing the needs and 
values of the users does not yet mean that 
the design process itself would be worth-
conscious. There are several reasons why 
observations do not automatically gen-
erate the values required in the design 
process. Firstly, all our observations are 
themselves ‘theory laden’. This is to say 
that the observer’s discoveries depend 
on his preconceptions of life and on the 
observed behaviours43-44. Secondly, the 
observations are intertwined with the 
designer’s own enthusiasm, beliefs and 
values. Thirdly, moral principles are not 
observable kinds but rather non-perceiv-
able based on general concepts. From this 
point of view, empirical evidence, such as 
we have presented above, cannot be con-
sidered unreflectively and uncritically in 
worth-conscious design processes.

In the light of the results and previous 
studies45, we can’t emphasize enough the 
wishes of the respondents towards train-
ing for adopting new technological solu-
tions. Most people need guidance in the 
use of new technologies, and this should 
be given on the spot when purchasing, for 
instance, a mobile phone. Also, training 
sessions in the use of devices should be 
organised, and these should be carried 
out by people who are familiar with the 
learning processes and learning environ-
ments of older people.

Worths as values cover much broader 
contents than the moral values of human 
welfare and justice. However, we want 
to emphasize that, when considering the 
contents of worths of older people in 
the design, it is important to incorporate 
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the principles of ethics in the discussion. 
Many elderly people tend to be vulner-
able and less powerful than the target 
groups of most commercial products, and 
thus consideration of ethical principles 
is also needed in the design, in order to 
make acceptable products for that group 
of people46.  Friedman et al. have called 
for ‘Value-sensitive Design (VSD)’47-48, 
which brings human values and norms, 
i.e., our ethics, in the design. VSD is pri-
marily concerned with values with moral 
import, for instance, those that centre on 
human well-being, dignity, justice, wel-
fare, and human rights. Emphatic and ethi-
cal considerations can indeed be a way 
of acquiring understanding of the worths 
that influence and guide the decisions that 
older people make in terms of their eve-
ryday life and technology. Ethical design 
aims to serve the needs of humans49-50 
and emphasizes the moral stand in the 
design, i.e., creating something that is 
‘good for man’. Hence, instead of design-
ing only for the immediate needs of older 
users we should think what is good for the 
mankind and, accordingly, good for the 
future users of technology. It is important 
that everyday ethics in the ICT-world is in 
line with the moral and ethical principles 

of our everyday life. Following the basics 
of value-sensitive design, we could even 
argue that the designers should follow the 
basic moral standards such as Kant’s51 

‘categorical imperative’, which entails the 
idea that we should not do (or design) any-
thing which we would not like to become 
a part of general practice in our society. 
This means that designers are challenged 
to consider, in the light of their worths in 
their form of life,  what kind of technical 
solutions they themselves as senior citi-
zens would accept in their everyday life 
and what kind of approaches they would 
expect from the design.

Finally, such concepts as worth of the 
form of life are important in the content-
based user psychological investigation 
into human-technology interaction. There 
are categories with information contents 
which reflect how people represent tech-
nologies. By investigating these categories 
and their interconnections, it is possible to 
get information about many subconscious 
dimensions of human-technology inter-
action. In this way, content-based user 
psychological analysis may contribute to 
the field of human-technology interaction 
design.
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