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Interaction

WP3 Interdisciplinary MtI Exchange of Knowledge

Creative Think-Tank events

Introductory educational lecture

Discussions of overarching MtI themes:

• Creativity

• Interdisciplinarity

• Science communication

• Multidimensional phenomena

MINET MINET –– Measuring the Impossible, NetworkMeasuring the Impossible, Network

Objective:
Initiate and boost interdisciplinary creativity in a think tanks programme for 
competent interdisciplinary development of current or future MtI projects 
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MINET MINET –– Measuring the Impossible, NetworkMeasuring the Impossible, Network

Friday 13th April

09.30 - 09.55 Coffee & registration

10.00 - 10.15 MINET Introduction & Welcome (Berglund, Pendrill)

10.20 - 11.25 Concepts & terminology when Measuring the Impossible 
- Think Tank discussions in plenum (Berglund, Pendrill)

11.30 - 12.00 Introductory educational lecture (Dr R Dybkaer, 
Frederiksberg Hospital, Dept. of Standardization in Laboratory Medicine, 
near Copenhagen)

12.00 - 13.00 LUNCH
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MINET MINET –– Measuring the Impossible, NetworkMeasuring the Impossible, Network

Friday 13th April 2007

13.05 - 13.45 Study visit to Hermann-Rietschel-Institut/Fachgebiet 
Heiz- und Raumlufttechnik (Müller)

14.00 - 15.00 Three break-out discussion groups (preferably mixing: I 
Generic metrology; II Man as Instrument; III Measuring Man)

14.30 COFFEE during break-out discussions

15.05 - 15.45 Synthesis of break-out discussions

15.45 - 17.00 Conclusions & Initiatives (Pendrill, Berglund)  
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MINET MINET –– Measuring the Impossible, NetworkMeasuring the Impossible, Network

Basic concepts and terminology about measurement in the different fields of 
Measuring the Impossible:

(I) What are the necessary basic concepts and terminology?
(II) Are there different concepts & terminology in the various fields?
(III) Is it important to harmonise? 
(IV) How can we encourage harmonisation and/or innovation?

"Is different formulation of concepts & terminology  in the different 
MtI fields hindering development of new interdiscipl inary research 
and how can we improve the situation?"
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Measurement – what is it?

Measurement has several definitions:

MEASUREMENT: 

•´Process of associating numbers, in an empirical and objective way, 
to characteristics of objects and events of the real world in a way so as 
to describe them [Finkelstein 1982]

•‘The empirical acquistion and symbolic representation of objective 
knowledge about objects and events of the real world’ [Finkelstein 
1992] 

MEASUREMENT: 

• Process of experimentally obtaining one or more quantity values
that can reasonably be attributed to a quantity [VIM 2007]

(I) What are the necessary basic concepts and terminology?
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Finkelstein [1982]

”Theory and Philosophy of Measurement”
In ”Handbook of Measurement Science”, vol 1, ed. P H Sydenham, J Wiley & Sons Ltd 

Quality concept formation

’Quality’
– definition by formulation of theoretical concept or construct of ’quality’
precedes development of measurement procedures and scales

- abstract, single sensed aspect of object or event – e.g. ’smell’

- observations of real world – leads to identification of empirical 
relations amongst single manifestations

(I) What are the necessary basic concepts and terminology?



© L R Pendrill 2007-04-13 8

Scale
Fundamental 
empirical 
operation

Type of 
matematics 
maintaining 
scale type

Possible 
statistics
Location

Example

Nominal
Alphabet, telephone 
catalogue

Ordinal
Brinell’s hardness 
scale

Interval
No knowledge about 
a true zero point.
Celsius temperature 
scale

Ratio

Determination of 
similarities, 
belonging to a 
group

Determination of 
larger than, less 
than,…

Determination of 
equivalence of 
intervals or 
differences

Determination of 
equivalence of 
quotients

Permutation x' = 
f(x); where f(x)
means each one-
to-one 
subsitution

Isotonic x'=f(x)
where f(x) is a 
monotonically 
increasing 
function

General linear 
group
x' = ax + b

Proportional 
equivalence 
x' = ax

Number of cases
Mode

Median

Mean 

Geometric and 
harmonic mean

Most physical 
scales. Absolute 
temperature scale

Measurement scalesMeasurement scales

(I) What are the necessary basic concepts and terminology?
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(II) Are there different concepts & terminology in the various MtI fields?

Measurement Concepts & Terminology –

Practical and philosophical problems in formation of scales of 
measurement

in Social & Behavioural Sciences

With Managerial Applications

Finkelstein [1982]

”Theory and Philosophy of Measurement”

In ”Handbook of Measurement Science”, vol 1, 
ed. P H Sydenham, J Wiley & Sons Ltd 

Measurement of: 

• ’taste’ and ’smell’ – ”psychological” properties of technical importance

• ’Intelligence’ or ’alienation’ – theoretical and practical interest

• ’Level of conflict’ or ’standard of living’ – presents problems

• ’Level of profit’ in Managerial accountancy – apparently exact, but 
conceptual difficulties
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(III) Is it important to harmonise?

Finkelstein [1992]

”General Principles of Formation in 
Measurement Science and Technology”

In ”Handbook of Measurement Science”, vol 3, 
ed. P H Sydenham and R Thorn, J Wiley & 
Sons Ltd 

Formation of social & 
behavioural scientists

Behavioural and social scientists – particular measurement problems at core of 
these sciences

Require clear and systematic understanding of:

• foundational concepts of measurement & scaling

• statistical treatment of observational data

• model building, validation and identification

• interpretation of measurement data

Scientists share many common problems and solutions and more can be done to 
pool and share experience
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(III) Is it important to harmonise?

Finkelstein [1982]

”Theory and Philosophy of Measurement”
In ”Handbook of Measurement Science”, vol 1, ed. P H Sydenham, J Wiley & Sons Ltd 

Quality concept formation

’Quality’

Measures of e.g. ”Intelligence” must not disagree with our basic qualitative 
concept of intelligence

However, there is a danger:

• adoption in science of well-defined and restricted meaning of a quality, 
like ’intelligence’, 

• may deprive us of useful insight provided by common, natural language 
use of the word.
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(IV) How can we encourage harmonisation and/or innovation?

’Classical’ Theory of measurement

Helmholtz 1887; Hölder (1901) – additive quantities; Campbell (1920) – Physics: The 
Elements – ’extensive’ measurement; Cohen and Nagel (1934); Hempel (1952)

Social and behavioural sciences:

• many non-additive properties

• philosophical difficulties with classical measurement theory

• concept of ’utility’ [von Neumann and Morgenstern (1944)]

• ’psychology’ S S Stevens (1946, 1951)

’Representational’ measurement theory –
Tarski 1954, Finkelstein 1973

Finkelstein [1982]

”Theory and Philosophy of Measurement”

In ”Handbook of Measurement Science”, vol 
1, ed. P H Sydenham, J Wiley & Sons Ltd 

”Still a large epistemological gap between theorists’ and hardware designers’
understanding of measurement systems”
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Interaction

WP3 Interdisciplinary MtI Exchange of Knowledge

Start month: 2 End month: 24

Deliverables:

D8 Think tank I Month 2

D15 Study visits programme developed Month 5, 18

MINET MINET –– Measuring the Impossible, NetworkMeasuring the Impossible, Network

Repertory of:

• literature, schools, approaches, methodologies used in Measuring the Impossible activities

Objective:
Initiate and boost interdisciplinary creativity in a think tanks programme for 
competent interdisciplinary development of current or future MtI projects 

(IV) How can we encourage harmonisation and/or innovation?


