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Abstract: Reasoning and argumentation in empirical sciences and research is based on row data and the intermediate and final
structures, calculations etc., derived from the raw data. In this contribution, the short survey of the different techniques to gather
raw data is given. The gain of the paper should consist in the manifestation of explicit limitation of usage this data for further
utilization and deductions depending on the scaling type and validity problems during data gathering.

Key words: data gathering, categorisation, observation, measurement, scale type, data validation
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  1. Decide exactly what you need to know (list of all top-

ics/aspects is recommendable).
  2. Consider why you need this information (examine your

 list and remove any item that is not directly associated
 with the task).

  3. Is observation the best way to obtain the information
 you need (consider alternatives)?

  4. Decide which aspects you need to investigate (pro-
 cess, product, interactions, …?).

  5. Request permission (official channels, individuals con-
 cerned).

  6. Devise a suitable grid, checklist or chart (consult and
 adapt where necessary a published examples).

  7. Consider what you will do with the data and whether
 the data contain the information concerned. (Is it like-
ly  to produce anything of interest? Will the data be
the  sufficiently complete to enable you to come to
any  conclusion?).

  8. Pilot your technique and revise it if necessary.
  9. Prepare carefully before observation (Draw the plan,

 indicate the arrangements and layout, prepare the eta-
 lons for measurement, if required).

10. Select a suitable place and period of observation.
11. Remember that no grid, however sophisticated, will

 tell the full story. (Try to place the event in this orga-
 nizational context).

12. Analyse and interpret data, consider what the facts
 indicate or imply.
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– Concentrating on the interviewee’s life-word
– Seek to understand the meaning of phenomena in the

interviewee’s life-word
– Interview shall be
– Qualitative
– Descriptive
– Specific
– Presuppositionless
– Focused on certain themes
– Open for ambiguities
– Open to changes depending on interpersonal interac-

tions.
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1. The meaning of the questions shall be shared by the

majority of respondents.
2. The respondents mostly understand the stimulus or

phenomenon under investigation in roughly equiva-
lent way.

3. The responses will be given in a manner, which allows
the researcher to interpret and compare them.
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a) Is the question related to the research problem or re-

search objectives? All the items of the schedule should
have some research problem relationship.

b) Is the type of question appropriate? If the information
needed can be obtained also by observation, the more
objective approach shall be selected.

c) Is the question clear and unambiguous? The ambigu-
ous statement or item permits or invites differing re-
sponses resulting from alternative interpretations.

d) Is the question not a “leading question”, which sug-
gests answer?
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e) Does the question demand knowledge and information
that the respondent does not have? To control the in-
validity of response due to a lack of information, it is
wise to use information filter questions, i.e. “Whether
a respondent knows what xyz is and means?”

f) Does the question demand a personal or delicate mate-
rial of controversial nature that the respondent may
resist? In the positive case, the special techniques ex-
ist to obtain such information, which is needed.

g) Is the question loaded with social desirability? With
respect to sensitive behaviours, people will tend to
under-report performance of social undesirability be-
haviours and over-report social desirable behaviours.
When the behaviour of interest is not particularly sen-
sitive, self-reports tend to be quite accurate.
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– A nominal scale assigns numbers only as an identify-

ing label, to each object or set of objects under study.
Assigning letters or different pictures instead of num-
bers serves just as well. Such measurement is in the fact
only a categorisation. The set of all admissible transfor-
mations is the set of all one to one mappings in the
domain of measures. The inequalities between the as-
signed measures (numbers) and the arithmetical opera-
tions between them have not any empirical meaning
and it is necessary to avoid the attempt to interpret
such operations in the real world.

– An ordinal scale assigns numbers to objects, which are
rank-ordered with respect to some characteristic or our
preferences. The classical example of ordinal scale type
is the classification of pupils in the school or the struc-
tured questionnaire, where responses  “strongly agree”,
“agree”, “neutral” disagree” “strongly disagree” are
coded by numbers 1, 2, 3, 4, 5, respectively (or qualifi-
ers: extremely, quite, slightly, neither or equally, slight-
ly, quite and extremely, combined with adjective sets
are claimed to form such a scale. Generally it is not any
argument for the presumption, that the differences in
such steps are equal each to others. The group of all
admissible transformations is the set of all strictly mono-
tone functions. In the ordinal scale, the inequality sym-
bol between the measures has an empirical meaning,
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because it express the preference, but arithmetical op-
erations have not empirical meanings.

– An interval scale is obtained if we can define unit of
measurement such, that a difference of scale values has
an empirical meaning regardless of whether it represents
(say the difference between 10 and 9 is the same as
between 7 and 6 and 6–5 etc.). The most well-known
example of interval scale is temperature measurement
using Celsius degrees, Fahrenheit degrees or Calvins.
The set of all admissible transformation consists of the
functions of the form y = a ⋅ x + b, where a > 0 and b are
arbitrary constants. In the interval scale, the arithmeti-
cal difference has the empirical meaning, but it is not
meaningful for example to speak of one scale value be-
ing twice or three times as large as another.

– A ratio scale is in the fact the interval scale having
further an absolute zero point. The only one freedom in
the measurement in this type of scale is the selection of
unit (for example meters, yards or versts). The set of all
admissible transformation consists of the functions of
the form y = a ⋅ x, where a > 0 is arbitrary constant. The
ratio scale is preferable to use if it is possible, because
almost all arithmetical operations can be interpreted in
the real world and have an empirical meaning.

– An absolute scale is a measurement with any freedom.
Admissible transformation is only identity. The typical
absolute scale type of measurement is the measurement
by ratio or percentage of two values resulting by the
same measurement in ratio scale.
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1. Indvidual item usually has considerable uniqueness or

specifity in that each item tends to have only a low
correlation with the attribute being measured and tends
to relate to other attributes as well.

2. Single item tends to categorize objects (people) into
relatively small number of groups.

3. Individual items typically have a considerable measure-
ment error.   Reliability tends to increase and measure-
ment errors decrease as the number of items in a combi-
nation increases.
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4. If our intension is to map our preferences into the mea-

sures of the attribute of a given object and our prefer-
ences form only a partial order, not a weak order (no
comparable objects exists), it is not possible to realize
any ordinal type scale measurement by individual mea-
sure. But the multi-item ordinal type scale measure-
ment is possible. The minimal number of necessary
items is the topological dimension of the respective
partial order (see -�	37�) 2000).
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