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Abstract

Questionnaires are the dominant data collection method in psychology and the social
sciences in general, and most use rating scales as response mode. Within category scaling,
verbal labelling of rating scales has become the primary approach to enhancing useability.
The labels are used as "qualifiers”, either for endpoints or for each single scale point. Verbal
labelling provides practical advantages, such as ease-of-explanation and familiarity, and
facilitates capturing normative judgments. The main disadvantages are inferior measurement
quality and proneness to cultural biases. It is thus essential to design verbalized scales
carefully if equi-distant and unambiguous instruments are to be achieved - yet only few
publications provide pertinent information.

The principal idea underlying the current research is: to create rating scales using verbal
labels which reflect the cognitions of respondents and for which psycholinguistic and
psychometric data are available. Therefore a series of studies was conducted to clarify the
measurement features of relevant words and to develop methodologically sound response
scales which are useful for basic and applied research. Altogether 100 words or expressions
were tested within five qualifier dimensions: Intensity, frequency, probability, quality, and
responses to statements. Their properties were investigated with several categorical scaling
and magnitude estimation methods in a variety of contexts. The samples for 6 sub-studies
(N=229) were recruited from students and the general population.

The results provide a comprehensive body of quantitative information about common
scale labels and enable the systematic design of response formats. The recommended
format is multi-modal to enhance both psychometric quality and user-friendliness. To widen
the validity scope, further research is underway, including cross-national extensions.
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Research Issue

Rating scales in the social sciences

Various types of questionnaires are by far the most-used method of data collection in
psychology and other social sciences, and about all of them use rating scales as primary
response mode. Countless articles have followed the seminal work of authors such as Freyd
(1923), Thurstone (1928), Likert (1932). A response scale should fulfil psychometric
standards of measurement quality as well as practicality criteria, such as comprehensibility
for respondents and ease of use. Rating scales are so popular because of their convenience
- they are easy to explain and produce straightforward data; but they are also questionable

because of serious shortcomings in their measurement features.

Presenting and labelling scale points

Usually rating scales (category scales in psychometric terms) offer between 4 and 11
response alternatives, i.e., ordinal scale points which are supposed to be equidistant (for
overviews of response scales and scaling in general see, e.g., Cox 1980, Krosnick &
Fabrigar 1997, Dawes & Smith 1985, Foddy 1992, Haertel 1993, Mclver & Carmines 1993,
Spector 1993). Numbers or words or graphic symbols (or a combination thereof) can be used
to denote the categories, but verbal labelling has become the dominant approach to facilitate
communication. Either words or short expressions are used, e.g., "never/seldom/sometimes/
often/always", "not/slightly/fairly/quite/very", "bad/poor/fair/good/excellent”,"strongly-disagree/
disagree/ undecided/agree/ strongly-agree”. Instead of labelling every point, only the scale
endpoints may be verbalized, e.g., "not-at-all"..."extremely" or "never"..."always" for a 0..10
scale. A common mode of rating scales is based on the combination of words describing a
substantive attribute or behavior and various levels of that dimension, e.g.. never/
sometimes/often/always successful  (in linguistic terms: combining an adjective with
adverbs). How scale points are denoted is very likely to affect response behavior (cf. e.g.
Christian & Dillman 2004, Dixon et al. 1984, French-Lazovik et al. 1984, Freyd 1923, Hartley
et al. 1984, Klockars & Yamagishi 1988, LeBlanc et al. 1998, Lehto et al. 2000, Moxey &
Sanford 1991, Traenkle 1987, Wildt 1978).

The psychometric function of verbal labels can be understood as "qualifier" (cf., e.g.,
Spector 1976), but various other terms have been used as well, including anchor (Jones &
Thurstone 1955), quantifier (e.g., Newstead & Collins 1987, Zimmer 1988) or vague
quantifier (e.g., Bradburn & Miles 1979), grader or modifier (Rohrmann 1978), intensifier
(e.g., O'Muircheartaigh et al. 1993), multiplier (e.g., Cliff 1959). In the present text, the neutral
term verbal scale point label will be used, abbreviated by "VSPL". In spite of their ubiquitous
use, scientific knowledge about the subjective understanding and metric properties of verbal
labels is rather restricted. This is unfortunate as the wording is the main reason for

measurement deficiencies (for a discussion of problems see, e.g., Andrews 1984, Hippler et
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al. 1991, Moxey & Sanford 1991, 1993, Nakao & Prytulak 1983, Newstead & Collins 1987,
Parducci 1983, Pepper & Prytulak 1974, Poulton 1989, Presser & Blair 1994, Schwarz et al.
1993, Wegener et al. 1982). A core criticism is that rating scales are more prone to biasing
context effects than other scaling techniques.

While quite a few studies investigated adverbs denoting extent or frequency and
particularly probability phrases (Budescu & Wallsten 1994, Clark 1990, Clarke et al. 1992
<the only Australian study so far>, Cliff 1972, Diefenbach et al. 1993, Hammerton 1976,
Jones & Thurstone 1955, Reagan et al. 1989, Rohrmann 1978, Theil 2002, Windschitl &
Wells 1996, Wright et al. 1994), such findings were rarely systematically applied to scale
construction (see however Rohrmann 1978, for verbally labelled rating scales in German lan-
guage; Levine 1981, for an English noise annoyance scale.)

Because of the obvious measurement quality problems, around 1980 scientific attention
shifted from category-based scaling to magnitude estimation (Krebs & Schmidt 1993, Lodge
& Tursky 1979, Orth 1982, Wegener 1982, 1983). Category rating and magnitude estimation
differ fundamentally, as they are based on different cognitive operations, that is, thinking in
differences or in ratios (Bolanowski & Geischer 1991, Dunn-Rankin 1983, Montgomery 1975,
Wegener 1983). The application of magnitude scaling to social science research has been
induced by Stevens (1975) and the possibility of "cross-modality matching"” (see Cross 1982),
i.e. using two out of various available scaling modalities (such as numbers, line length, hand
pressure, sound level).

Theoretical and empirical comparisons (e.g., Levine 1994, Lodge & Tursky 1979, Orth
1982, Purdy & Pavlovic 1992, Rohrmann 1985, Schaeffer & Bradburn 1989, Wegener 1983,
Wills & Moore 1994) showed that magnitude scaling is principally superior in terms of
measurement theory and data quality but is more demanding (both for the respondents and
the researcher), requires more time and tends to be less liked by the majority of respondents.
In fact, magnitude approaches have not become mainstream scaling methodology;
conventional category-based rating scales are still dominating, certainly in applied and field
research with non-academic populations, as textbooks for research methods and especially
gquestionnaire design illustrate (e.g., Aiken 1997, Babbie 1989, Czaja & Blair 2005, Dillman
2000, Foddy 1992, Kerlinger & Lee 2000, Krosnick 1999, Krosnick & Fabrigar 1998, Miller
1991, Oppenheim 1992, Sapsford 2007, Schuman 1996, Vaus 1991). Thus the need for
methodologically satisfactory category-based rating scales has to be acknowledged.

Obviously verbal labelling provides many advantages, such as ease-of-explanation and
familiarity (in fact most people prefer verbal responses when replying to rating tasks, Moxey
& Sanford 2000). It also facilitates capturing normative judgments. This is offset (as outlined
above) by inferior measurement quality; that cultural factors might confound the data is a
further disadvantage (cf. e.g. Auer et al. 2000, Chen et al. 1995, Reid 1995, Schaefer 1991,
Tourangeau & Rasinski 1988, Van de Vijver 2001, Van de Vijver & Leung 1997, Weinfurt &
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Moghaddam 2001). Furthermore, cross-national comparability of ratings is difficult (cf. e.g.,
Harzig 2005), as the equivalence of expressions in different languages is usually not known.
Only for one topic, the intensity of noise annoyance, has this complex matter been
researched systematically (cf. Fields et al. 2001, Felscher-Suhr et al. 1998, Guski et al. 1998;
see also Rohrmann 1998). Pertinent knowledge is vital for cross-cultural survey research
though.

A further issue is whether the interpretation of qualifiers is stable over time. Research into
this matter is extremely rare (Rohrmann 1978, Simpson 1963).

In sum, it is essential to design verbalized scales very carefully if equi-distant and
unambiguous instruments are to be achieved - if possible based on psychometric data for

scale labels. However, only very few studies are available to provide such information.

Objectives of the project
The principal idea underlying this research project is: to design rating scales using verbal

labels which reflect the cognitions of respondents and for which psycholinguistic and

psychometric data are available. Therefore a series of studies was planned to clarify the

measurement features of relevant verbal scale point labels and to develop methodologically

sound response scales which are useful for both basic and applied research.

Research questions to be addressed include:

(1) Which are the best verbal labels for rating scales with 5 to 9 points in terms of
equidistance, linguistic distinctiveness and comprehensibility?

(2) Is the modifying function of a VSPL influenced by the content and context of the scaling
task at hand?

(3) To what extent is the perception of VSPLs homologous for people of different educational
background?

(4) Do category scaling and magnitude estimation provide coherent information about
VSPLSs?

(5) Is it possible to create ratings scales in different languages which are mutually equivalent
in terms of their VSPLs?

(6) Has the subjective interpretation of frequency and intensity expression shifted over time?
Topics (1) to (4) are investigated for VSPLs in English language. Topic (5) is aimed at

German and Chinese language. Topic (6) is linked to the author's prior German scaling

studies conducted in 1966 and 1976 (cf. Rohrmann 1967, 1978).

Research plan

Principal approach
If rating scales are to be constructed which approximate interval scale quality, it is

essential to use equi-distant scale points. While numbers and/or layout features enhance
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perceived equidistance, words do not necessarily convey this. Consequently, VSPL are to be
identified which have the 'right' position on the judgment scale to be constructed (depending
on the number of points) and high linguistic distinctiveness (i.e., low variance in their
perceived meaning). The principle is to calibrate the response scales.

To gain the necessary information, a combined lab and field study was designed,
employing procedures of direct scaling (Anderson et al. 1983, Mclver & Carmines 1993). The
research plan involved to collect all verbal scale point labels (words or expressions) used or
usable in rating scales; to identify principal dimensions of ratings - such as frequency, or
intensity - and sort the VSPLs into these categories; and then to examine the quantitative
meaning of sets of VSPLs. To increase cross-method validity, several psychometric
procedures were chosen as quantification tools, based on either category scaling or
magnitude estimation. Furthermore, context effects were to be controlled by using several
linguistic 'frames' for the qualifiers under study.

The project was organized into five phases:

¢ Documentation of verbal scale point labels (VSPL) used in research

¢ Study <A> = Category scale rating of 100 VSPLs (expressions/words)

¢ Study <B> = Comparison of category and magnitude scaling outcomes

¢ Study <C> = Cross-national extensions (non-english data collection)

¢ Application of findings to scale construction for questionnaires.

Results from studies <A> and <B> are available and presented in this text, as well as
implications for rating scale design. For study <C>, several experiments addressing research
guestions (5) and (6) have been conceptualized, and data collections (in Germany and Hong

Kong) are in preparation; the results will be reported separately.

Selection of words/expressions

As a first step, words or expressions which have been used as VSPLs in rating scales
and/or studied previously in psychometric research were searched and documented
(restricted to English and German-speaking countries).

Qualifiers are used to grade the degree to which a particular attribute is given. There are
three fundamental judgment dimensions:
¢ Intensity [Q], e.g., not, a little, rather, very, extremely;
¢ Frequency [F], e.g., never, sometimes, often, always;
¢ Probability [P], e.g., unlikely, hardly, possibly, for sure.
They can be used in manifold combinations with substantive attributes, usually expressed as
either verb phrases (e.g., | agree, | am happy, | use trams) or adjectives (e.g. satisfactory,
annoyed).

Two further types of judgments are frequently used in social science research and

therefore deserve attention:
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¢+ Quality [Q], e.g., bad, acceptable, satisfactory, excellent;

¢ Agreement with statements [S], e.g., don't accept, agree, true for me.

All collected words/expressions were allocated to these 5 categories, and further ones were
created by combining single modifiers into combined ones, e.g., very often ('I'+'F"), not likely
('I'+'P"), rather good ('I'+'Q"), often true for me (‘F'+'S’).

The psycholinguistic status and understanding of these qualifiers (cf. Hoermann 1983)
and suitability as VSPLs was pretested as follows: each word/expression was inserted into a
set of test sentences (e.g., "l am {.....} worried about the risk of an accident"), and 3 raters
assessed whether it is linguistically suitable or not.

For each dimension, about 20 items were then selected according to two criteria:
suitability for constructing rating scales with 5 to 9 points, and comparability with previous
research (including the applicants' studies in Germany, i.e., Rohrmann 1978, 1985, and an
Australian study by Clarke 1992). They are listed in Table 1.

== Table 1 ==

Scaling tasks

In order to quantify the meaning of the VSPLs, the following scaling tasks where used:
<NW> Category scaling ("numbers for words"):
Each VSPL, presented on a card, had to be placed on a 11-point "equal appearing interval
scale" (Thurstone 1929) in which "0" was presented as lowest and "10" as highest level of
the respective dimension/attribute.
<WN> Category scaling ("words for numbers"):
Respondents were presented with a set of VSPLs (printed on cards) and asked to choose
their preferred verbal label for each level of a numerical five-point scale (presented as a
scaling frame, numbered by -2/-1/0/+1/+2), i.e., the had to identify one best-suitable
word/expression for each of the five scale points.
<MN/ML> Magnitude estimation:
The 'strength’ of each VSPL was to be expressed in two magnitude modalities, numbers and
lines (to be drawn on a sheet of paper), these being the best-established modes. In each
dimension an item at the lower end of the range (e.g., seldom, little, unlikely) was used as
baseline; then numbers or lines, respectively, were to be allocated which indicate the
perceived ratio between each VSPL and that reference stimulus.
<FR> Ratings of the familiarity of expressions:
On a 0-to-10 scale, for each VSPL it was judged how common and familiar it is in everyday
language.
Examples for some of these scaling tasks can be found in the appendix.
Furthermore, the VSPLs were presented in three different contexts:

¢ (N) Noise (e.g.:  am {.....} annoyed by loud aircrafts);
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¢ (J) Job satisfaction (e.g.: | am {....} happy with my workplace);
¢ (C) 'pure’, i.e., without context.

If necessary, different phrases were used for the 5 VSPL categories.

Experimental set-up and data collection

Because of the very small project budget, not all combinations of 5 VSPL types, 3
contexts and 4 scaling tasks could be realized, and only small sample sizes were feasible. In
Table2, a summary is provided. The participants were recruited from psychology students
and the general population; for each sub-group, the target N was 40.

The experiments were conducted in small groups. The instructions for the various tasks
were read out by the experimenter but also presented in a scaling booklet, and participants
recorded their responses in the appropriate sections. The sessions started with a ‘warm-up’

task to familiarize the participants with the unusual task of using scales to scale scale labels.

Propositions
The project was conceived as descriptive rather than hypothesis-testing research.

However, the following propositions were stated, to be checked empirically:

¢ VSPLs at the ends of a continuum are perceived as less ambiguous than those in the
middle range;

+ the ordinal structure within a set of VSPLs is stable across contexts;

¢ for items which are prone to context effects, the impact is smaller for magnitude
estimates than for category scaling results;

¢ the variance of ratings is lower for students than non-academic respondents;

¢ short and commonly used words are preferred as VSPLSs.

It is obvious that pertinent results would be relevant for scale construction principles.

Results

The project produced a very large set of data; thus only a selection can be covered in this text. The results
are presented in seven sections: sample description; VSPL data from category scaling; results from the
magnitude scaling tasks; familiarity of words/expressions; preferred VSPLs for scale positions; effects of
content/context; and differences between student and non-academic groups.

Data sets and sample description

Altogether N=229 respondents participated in the sub-studies conducted so far (cf. Table
2). For each experiment separate data set were created; these were then merged for task
which were identical across sub-groups (e.g., the familiarity ratings).

The mean age of the patrticipants is around 20 for the student and around 40 for the non-

student groups; about 2/3 of the participants were female.
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Mean scale positions: category scaling

The main results for the category scaling task "Numbers for words" (NW) are presented in
Table 3. Mean scores and standard deviations are given for one of the three scaling
contexts, i.e., noise, as well as results for merged context conditions.
—= Tables 3-1, 3-F, 3-P, 3-Q, 3-S ==

The data show that the chosen VSPLs cover the whole range from very low to very high

levels, as the mean scores in the 5 modalities range from 0.0 or 0.1 (e.g., "not at all", "never",

"no chance", "fully disagree”) to 9.9 or 10.0 (e.g., "completely", "always", "for sure",
"outstanding”, "fully agree").

For some words the quantitative scaling results deviate from qualitative anticipations.
Examples include "rather" and "quite", which have been used on level four of 5-point-scales
and were expected to score around 6.5 (i.e., placed in the middle between "medium" and
"very") - however, here they were rated as 5.8 and 5.9. Another example: the ‘quality’
qualifier "poor” (rated 1.5) is almost as bad as "bad" (rated 1.0).

For most of the tested VSPLs the inter-individual variability is low (i.e., sd < 1.0). Even
some very vague expressions, such as "so-so" or "not too bad" get reasonably definite scale
positions. However, for some items people differ considerably in their allocation of
guantitative equivalents, e.g., "quite a bit", "rather', "somewhat”, "under some
circumstances". This variation is higher for mid-range labels, as the meaning of extreme
labels such as "not at all" or "always" has almost no ambiguousness. The graph in Figure 1

illustrates the relationship between M and sd for the intensity labels.

== Figure 1 ==

Altogether the results indicate that most of the words and expressions under study are
well understood as qualifiers of particular degrees of intensity, frequency, probability, quality
and agreement.

Are the findings of this research in line with data from other studies (e.g. Jones &
Thurstone 1955, Windschitl & Wells 1996)? This is difficult to assess, as the scaling
approaches differ quite a bit (sic); furthermore, many of the items in this study have never
been scaled before. It seems though that the rank order of comparable items is reasonably
similar.

It is tempting to check whether existing rating scales have equi-distant VSPLs. For
example, using "rarely”" and "seldom" (here scaled at 1.3 and 1.7) or "often" and "frequently”
(here scaled as 6.6 and 7.4) in the same rating scale doesn't make much sense (cf. Table 4).
Probably the most-often used rating scale in the social sciences is "strongly-
disagree/disagree/neither-agree-nor-disagree/agree/strongly-agree”; these VSPLs were
scored as 0.4, 1.6, 4.9, 8.2, 9.6 and are obviously not fulfilling the equidistance principle. (In

fact, "mainly disagree" and "mainly agree" would be better VSPLs for levels 2 and 4 of this 5-
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point scale).
The application of the scaling results to rating scale construction will be discussed in the

final section.

Results from the magnitude scaling tasks

For the magnitude scaling data, several types of mean scores were computed, with either
untreated or standardized individual scores (using 1.0 as reference value for all ratios) or the
log of raw scores as input: (a) arithmetic means, (b) geometric means, and (c) the log of the
arithmetic mean. Furthermore the CMM (‘cross-modality matching') approach was applied,
i.e., merged number/line responses were created, using geometric item means; these scores
were then transformed onto a 0..100 scale.

The second block of columns in Tables 3, 6 and 7 contains two of the magnitude scaling
results: means and sd's for the 'number' response modality; and the GM for the merged scale
scores. Only results for combined context conditions are given.

The results for the 'number' modality show the enormous range of ratios used by the
respondents; these ranges are different for intensity, quality and agreement VSPLs. For
example, "completely” is scaled as 80.8 times as strong as "not at all"; for quality, the highest
item, "very good", gets 14.5, in comparison to 1.4 for bad; for agreement VSPLs, the

extremes are 1.5 and 29.9 for "fully disagree" and "fully agree”.

== Figure 2 ==

However, it seems questionable to take these data literally (sensu, "very good" is 10
times as good as "bad"), because many respondents expressed that they perceived this
scaling task as unfamiliar, difficult and unnatural.

It is important to note though that the rank order of the items resulting from the various
magnitude scalings is more or less the same as that for category scaling results; only VSPLs
in the middle range (such as "fairly", "moderately") are likely to have inversions. Figure 2
shows an example, i.e., category and magnitude results for intensity items. In fact, the
relative position of main scale labels comes out quite similarly in both scaling approaches

(the correlations are 0.98, 0.99 and 0.99 for intensity, quality and agreement).

Familiarity of words/expressions

Data on the perceived familiarity of the VSPLs (rated on a 0..10 scale) are presented in
the last two columns of Tables 3| to 3S. All words/expressions are rated as at least
moderately familiar (mean > 5.0). However, while all items were known, only few are seen as
completely common (e.g., "not", "never", "always"). Most of the items rated as less common

non

are either expressions composed of several words, such as "moderately often”, "under some

circumstances", "mostly dissatisfied", "fairly true for me"; or infrequently-used adverbial forms

of adjectives, such as "considerably", "moderately", "fairly (even though all these are
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linguistically correct words).

Interestingly, the standard deviations are considerably higher than those for task NW,
assessing the scale position of VSPLs. It seems that people are quite certain about the
meaning of these words as qualifiers, even if they don't perceive them as 'household’

expressions.

Allocation of labels to scale positions

The results for the "words for numbers" task (WN) can be found in the third block of
results in Tables 3-1 to 3-S. The tables show for each VSPL which percentage of
respondents proposed it for a particular scale position. This task - to ask people to create
verbalized 5-point rating scales - provides unique results as it has not yet been used in
pertinent research. The data demonstrate clear preferences for most allocations (up to 90%,
e.g., "never" and "always" for levels '1' and '5' of a frequency scale). It is also obvious that
respondents generally prefer extreme labels at the end (e.g., "not at all"* rather than "not" at
level '1' and "extremely" rather than "very" for 'intensity' level '5'). As can be expected, the
choices for levels '2' and '4" are more diverse than those for mid- and end-points. Generally,

short labels are preferred.

Effects of content/context differences

Whether the VSPLs were presented context-free or embedded into a particular context
(noise, job satisfaction) had very little influence on the “NW” scaling results - most of the
respective differences are small and statistically insignificant. In Tables 3-I to 3-S, the results
for one context are listed (cf. the column "noise" beside "all"). For the magnitude estimation
results (restricted to two contexts) a similar pattern evolved. It seems that the quantitative
meaning of verbal qualifiers is stable and on the whole independent of the judgmental
dimension for which they are used.

A further type of context effects, the influence of the range of items presented to
respondents, was not explicitly tested in this project. There is some informal evidence
available though: Various pretests were conducted with smaller VSPL sets, and for "quality"
and "agreement" items, the magnitude scaling tasks were run for a sub-sets of items only;
the respective results seem to indicate that the position of a VSPL on the min-max continuum

is not much affected and at least rank order information is stable.

Differences between student vs. population samples

It could be that students and non-students differ in their understanding of VSPLs, induced
by, e.g., effects of age, education, and language preferences in sub-cultures. Given the small
‘general population' sample (this part of the project is not yet complete), only exploratory

analyses could be run. The data show no substantial and systematic differences for the main
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VSPLs, i.e., those which are frequently used in rating scales; however the variance of
judgments tends to be higher. Altogether the results seem to indicate that the understanding

of the VSPLs scaled in this project is consistent and not specific for a student population.

Considerations

Validity constraints

Obviously the external validity of these findings must be restricted, as small non-random
samples were employed, and the non-student groups are certainly too small. Furthermore,
not all variations of context conditions could be realized. On the other hand, the results are
remarkably consistent across sub-samples and converge reasonably well with the (few)
comparable studies, so they can be seen as valid, at least for the context of the 100 VSPLs
studied in this project.

Regarding internal validity, some participants 'struggled’ to understand the instructions,
especially for the magnitude scaling tasks, and the explanation of the familiarity task may
have been phrased too indistinct; both is likely to have increased unintended response
dispersion.

Finally, there are epistemological issues to be considered. From a cognitive psychology
or psycholinguistic perspective one may question whether a 'universal' (context-free and
timeless) meaning of the words/expressions examined here can be measured and utilized for
the construction of equi-distant scales, in spite of the many contexts in which language is
used and develops over time. Yet the author's earlier studies (in Germany, 1966, and
repeated a decade later, cf. Rohrmann 1976) encouraged a view that people have a good
idea of the relative position and 'strength’ of a word meant to express a certain level of
intensity or probability and so on, and that these cognitions on average didn't change much
over 10 years.

To conclude, of course the results have to be interpreted with care; however, they offer a

rich potential for informed choices when designing scaling instruments.

Implications for designing rating scales
The outcomes of this research can be utilized for the systematic construction of scales
measuring psychological variables and approximating interval scale level. Main
considerations for choosing a word/expression for a scale point level are:
(1) appropriate position on the dimension to be measured;
(2) low ambiguity (i.e., low standard deviation in the scaling results);
(3) linguistic compatibility with the other VSPLs chosen for designing a scale;
(4) sufficient familiarity of the expression;
(5) reasonable likelihood of utilization when used in substantive research.

The scale at whole needs to be linguistically coherent and easy to communicate to research
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participants.

As the results (cf. Tables 3) show, for both 5-point and 7-point scales fitting words/

expressions can be found. Possible solutions for a 5-point scale include:

Frequency: "never/seldom/sometimes/often/always".

Intensity: "not/a-little/moderately/quite-a-bit/very".

Probability: "certainly-not/unlikely/about-50:50/likely/for-sure”.

Quality: "bad/inadequate/fair/good/excellent".

Agreement: "fully-disagree/mainly-disagree/neutral/mainly-agree/fully-agree"”.

However, suitable words are not available for all tasks (e.g., there seems to be no good word
for level 2 of a 5-point quality scale). Also, for several positions there are equally good
alternatives available (cf. e.g., "a-little" and "slightly"; "fair" and "medium" and so on).
Therefore in a small add-on study (not reported here) a dozen psychologists were presented
with several alternatives of verbalized 5-point scales and asked for their appraisal; the
responses were considered in the suggestions outlined above.

A difficult decision in designing scales is how extreme an endpoint to choose. In principal,
the target values for items calibrated on a 0--10 scale would be either 0/2.5/5/7.5/10 or
1/3/5/7/9. In the "words-for-numbers" task, participants tended to propose extreme labels; in
the case of an intensity scale, this would lead to "not-at-all/slightly/moderately/
considerably/extremely”. There is a risk though: extreme endpoints may not be used very
often (e.g., in questions such "how satisfied are you with ...", "how angry are you about ..."
etc), by that effectively reducing a 5-point scale to a 3-point one. Pretests can help to decide
whether it is better to avoid the top-end VSPL.

In addition to the labeling issue, the use of further scale level indicators is to be decided.
The recommended format is multi-modal, i.e., the scale points should be depicted by a
combination of numbers, words perceived as equidistant, and graphical means, in order to
enhance both psychometric quality and user-friendliness.

For a multi-modal scale design approach, non-verbal scale point labels can be integrated.
Examples for a 5-point scale include:

Numerical: 1/2/3/4/5 or -2/-1/0/+1/+2 or --/-/0/+/++;
Graphical means: equidistant frames, or scaled lines, or !/!!//1}/11/11 - etc.

Examples are shown in Figure 3.

== Figure 3 ==

The layout needs to be adapted to the questionnaire mode, e.g., in printed/mailed
guestionnaires respondents will be asked to circle their chosen response; in personal/face-
to-face or telephone interviews they may be asked to verbally indicate the chosen scale point
(in this case, numbers 1-to-5 are the easiest mode); in web-based surveys participants need
to tick a box. Of course any newly constructed rating scale should be pretested for

comprehensibility and acceptability with relevant target groups.
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Project continuation

As outlined in the description of the project design, sub-study <C> will expand and
conclude this research.

Research question (5) "Is it possible to create ratings scales in different languages which
are mutually equivalent in terms of their VSPLs?" is planned to be addressed by investigating
verbal qualifiers in two languages, German and Chinese. The intended experiments are
designed for bi-lingual respondents. Currently, data collections in Hong Kong (several
experiments) are completed; the results seem to be of considerable significance, and a
pertinent publication is in preparation; The experiments planned for Germany are yet to be
realized.

Research question (6) "Has the subjective interpretation of frequency and intensity
expression shifted over time?" will be addressed in a replication of the author's prior German
scaling studies conducted in 1966 and 1976 (cf. Rohrmann 1967, 1978). However, this
experiment will be focussed on VSPLs which have been regularly utilized in rating scales (in
preparation for 2007 or 2008).

The findings will help to conduct cross-national comparisons much more carefully. A
standard approach in such research is to compare the percentages of respondents who
replied with "very" or equivalent expressions to questions of interest (e.g., to identify the
degree of noise annoyance or fear of crime or residential satisfaction in a community).
However, comparisons can only be valid if the quantitative meaning of the utilized response

non

scale and especially the top-end item - e.g, "very",

sehr", "tres", is sufficiently similar.
Directions for further research

To widen the validity scope, further research is indispensable. Firstly, whether the
interpretation of qualifiers is consistent across different levels of age and education needs to
be investigated with much larger samples. Secondly, within multi-cultural societies it is an
issue whether findings for natural English speakers are valid for people with English as
second language. Thirdly, different national types of English could be compared, such as,
English, American and Australian English.

Such research would enable researchers to identify words and phrases which have a
‘cross-culturally stable' qualifier effect. If such qualifiers exist, psychometrically valid
response scales for surveys and experiments can be designed which can be employed

across the whole population of a country.
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TABLES & FIGURES

Table 1: List of All tems Used in Project VQS

<F> FREQUENCY

always

fairly often
frequently
mostly
never
occasionally
often
moderately often
rarely
seldom
sometimes
very often

<|> INTENSITY

a little
average
completely
considerably
extremely
fairly

*fully
hardly
highly

* in-between
*mainly
medium
moderately
not

not at all
partly

quite

*quite a bit
rather
slightly
somewhat
very

very much

<P> PROBABILITY

about 50-50

a very. good chance
certainly

certainly not

for sure

likely

no chance at all

perhaps

possibly

probably

probably not

quite likely

unlikely

under some circumstances
under most circumstances.
with certainty

<Q> QUALITY

adequate
*average

bad

dissatisfied
excellent

fair

good
inadequate
medium

mostly dissatisfied
mostly satisfied
not too bad
outstanding
poor
satisfactory
satisfied

S0 SO
unsatisfactory
very good

very satisfied
very dissatisfied

<S> (DIS-) AGREEMENT WITH

STATEMENTS

agree
disagree

*don't agree

fairly true for me
*fully agree

*fully disagree
*half-half
in-between

*mainly agree
*mainly disagree
mostly true for me
neither agree/disag
neutral

not true for me
right

somewhat agree
somewhat disagree
s/what true for me
strongly agree
strongly disagree
true for me
undecided

Note: Items labelled with * were not used in all sub-studies.
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Table 2: Data Collection - Studies <A> and <B>

Subgroup Scaling tasks Dimensions Condition Respondents
<A-C> Category scaling: WN, NW, FR FIPQS Context-free 44 Students
<A-N> Category scaling: WN, NW, FR FIPQS Noise context 39 Students

<A-J> Category scaling: WN, NW, FR FIPQS Job satisf. context 37 Students
<A-P> Category scaling: WN, NW, FR FIPQS  Mixed contexts 44 Gen. population
<B-C> Magnitude scaling: MN, ML; Cat.: NW 1Q S Context-free 38 Students
<B-N> Magnitude scaling: MN, ML; Cat.: NW 1Q S Noise context 38 Students
Notes:

"NW" = "numbers for words", "WN" = "words for numbers"; "MN" = magnitude scaling in number

modality, "ML" = magniude scaling in lines modality, "FR" = ratings of the familiarity of expressions.
Further sections included in each experiment were: A scaling test exercise; respondent's viewpoints
regarding category and magnitude scaling; and demographic questions.

For the magnitude scaling tasks in study <B>, a reduced set of VSPLs was used.
Sub-studies <B-J> (Job context) and <B-P> (mixed context, general population) were postponed.
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Table 3-1: Main Results for "Intensity” Qualifiers

Scaling task CATEGORY MAGNITUDE PREFERED LABEL FAMILIA-
(0...10 scale) <NM>  <X,> for levels (%) RITY
Context: all noise all all all
M sd M sd M sd GM 1 2 3 4 5 M s
Verbal label
a little 25 12 23 12 105175 16 13 7.0 25
average 48 0.8 4.7 0.7 - - 28 7.8 2.0
completely 98 0.6 9.9 05 80.8161.4 97 40 82 1.9
considerably 76 1.1 7.6 1.0 57.1128.7 65 21 6.3 1.9
extremely 9.6 05 9.7 05 76.3145.3 96 47 8.3 1.6
fairly 53 13 52 15 46.0112.7 45 6.5 2.1
fully 94 1.1 94 11 775161.0 87 - -
hardly 15 0.8 15 0.9 8.8 16.7 10 18 7.1 2.1
highly 86 0.7 87 0.7 67.8130.5 81 74 2.0
in-between 4.8 0.8 47 0.6
mainly 68 1.1 - -- 58.1128.6 59 18 7.4 1.7
medium 49 0.8 4.8 0.8 - - 25 72 22
moderately 50 1.1 50 14 4351125 43 37 6.3 1.9
not 04 06 0.3 05 23 35 03 17 9.0 1.6
not at all 0.0 0.2 0.0 0.0 1.0 00 02 70 9.2 1.3
partly 35 13 36 14 214486 25 14 6.8 1.9
quite 59 14 6.4 12 384812 41 - -
quite a bit 6.5 15 6.7 1.3 451 96.6 48 6.5 2.4
rather 58 15 6.0 1.5 4591134 44 56 2.3
slightly 25 13 25 13 116 17.2 18 27 6.4 2.1
somewhat 45 16 45 16 27.149.0 32 52 23
very 79 09 81 08 6271293 72 16 8.8 1.3
very much 8.7 0.8 8.7 0.6 70.7145.3 84 86 15
Notes:

“Magnitude” data: GM= geometric mean; Nm= number modality, standardized raw scores; X,,= scores

based on merged number/lines responses.

“Prefered label” : respondents had to suggest one verbal label for each of the levels “1” to “5”.
"--": No data collected.
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Scaling task CATEGORIAL PREFERED LABEL FAMILIA-
(0...10 scale) for levels (%) RITY
Context: all noise all all
M sd M sd 1 2 3 4 5 M sd
Verbal label
always 10.0 0.2 10.0 0.2 90 94 1.0
fairly often 6.1 1.1 6.0 1.3 6.5 2.0
frequently 74 12 75 13 21 7.1 1.6
moderately often 57 12 58 1.3 46 2.2
mostly 80 13 7.8 1.3 18 76 1.7
never 0.0 01 0.0 02 92 95 1.0
occasionally 32 11 32 11 11 20 75 1.8
often 6.6 1.2 6.7 1.1 32 76 1.8
rarely 1.3 06 1.3 0.6 49 74 2.1
seldom 1.7 0.7 1.8 0.7 24 54 25
sometimes 36 1.0 37 11 50 84 1.8
very often 8.3 0.9 85 0.9 16 7.8 1.7
Notes:

“Prefered label”: respondents had to suggest one verbal label for each of the levels “1” to “5”.

"--": No data collected.
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Table 5-P. Main Results for "Probability" Qualifiers

Scaling task CATEGORIAL PREFERED LABEL FAMILIA-
(0...10 scale) for levels (%) RITY
Context: all noise all all
M sd M 1 2 3 4 5 M sd
sd
Verbal label
about 50 : 50 48 0.6 4.7 0.7 65 72 24
a very good chance 8.2 0.8 83 0.7 7.2 2.0
certainly 9.6 0.7 9.7 0.6 62 83 1.6
certainly not 0.2 04 0.1 0.3 47 82 17
for sure 9.8 06 99 0.3 7.8 2.1
likely 69 1.0 6.9 0.9 32 7.7 1.6
no chance at all 0.0 0.2 0.0 0.2 38 7.8 2.5
perhaps 45 14 48 15 7.2 1.9
possibly 50 14 49 15 10 7.4 1.9
probably 6.8 1.2 6.8 14 24 8.1 1.7
probably not 19 0.7 19 038 20 7.8 1.9
quite likely 74 11 74 10 18 6.6 2.1
unlikely 1.7 08 16 0.7 49 7.8 1.8
under most circumstances 75 15 82 0.8 59 2.7
under some circumstances 4.6 1.7 43 15 5.8 2.6
with certainty 9.8 0.5 9.9 04 18 6.5 2.6
Notes:

“Prefered label”: respondents had to suggest one verbal label for each of the levels “1” to “5”.
"--": No data collected.
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Table 3-Q. Main Results for "Quality" Qualifiers

Scaling task CATEGORIAL MAGNITUDE PREFERED LABEL FAMILIA-
(0...10 scale) <Nm> <X,> for levels (%) RITY
Context: all noise all all all

M sd M sd M sd GM 1 2 3 4 5 M sd

Verbal label

adequate 56 1.2 6.0 1.2 - = - 6.3 1.9
average 49 05 - - 79 87 38 48 - -
bad 1.0 1.0 09 10 16 12 10 31 85 2.0
dissatisfied 19 11 15 10 - - - 7.1 22
excellent 9.7 06 9.7 04 - - 88 45 93 1.0
fair 52 11 53 12 7.2 84 38 14 12 75 1.9
good 72 0.8 7.2 08 122120 63 43 89 1.7
inadequate 19 12 20 12 22 16 15 11 6.7 2.0
medium 50 06 49 04 82100 39 21 72 21
mostly dissatisfied 1.9 1.1 16 1.1 - - - 58 2.4
mostly satisfied 72 1.2 73 1.2 - = - 6.1 2.9
not too bad 46 13 45 11 - - - 7.3 2.2
outstanding 99 04 99 03 - - 98 35 8.0 1.7
poor 15 11 14 11 20 18 12 24 26 8.2 20
satisfactory 59 12 64 12 74 71 40 14 79 18
satisfied 70 12 72 11 - - -- 73 1.8
SO SO 45 0.7 47 0.6 - - - 59 2.6
unsatisfactory 18 1.3 21 09 34 50 15 16 13 7.7 19
very dissatisfied 05 07 03 05 - - - 32 6.4 2.7
very good 85 0.7 87 0.7 145147 73 22 8.8 1.6
very satisfied 8.9 0.9 9.0 0.7 - - - 14 71 22
Notes:

“Magnitude” data: GM= geometric mean; Nm= number modality, standardized raw scores; X,,= scores
based on merged number/lines responses.

“Prefered label”: respondents had to suggest one verbal label for each of the levels “1” to “5”.

"--": No data collected.
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Table 3-S. Main Results for "Agreement" Qualifiers for Statements

Scaling task CATEGORIAL MAGNITUDE PREFERED LABEL FAMILIA-
(0...10 scale) <Nm> <X,> for levels (%) RITY
Context: all noise all all all

M sd M sd M sd GM 1 2 3 4 5 M s

Verbal label

agree 82 09 82 08 - - - 29 13 9.0 14
disagree 16 10 16 20 - - - 15 30 89 15
don’t agree 19 1.2 19 1.3 50 80 12 - -
fairly true for me 66 09 65 10 - - - 58 2.6
fully agree 98 05 9.8 0.5 29.928.8 97 33 - -
fully disagree 0.2 04 02 05 15 16 02 28 - -
half-half 50 0.4 5.0 05 149145 47 - -
in-between 49 05 49 05 - - - 6.0 24
mainly agree 74 07 75 0.7 223217 72 31 - -
mainly disagree 24 09 23 10 74 6.6 20 29 - -
mostly true f. me 77 1.0 78 11 - = - 57 27
n. agree n.disagr. 4.9 0.4 49 05 14.714.6 46 15 7.2 25
neutral 49 04 49 0.6 15515.2 49 36 6.9 25
not true for me 1.2 1.0 11 1.0 - - - 6.3 2.8
right 86 11 83 14 - - - 8.1 23
somewhat agree 64 09 6.6 09 19.018.3 61 34 6.1 2.3
somewhat disagree 3.2 0.9 3.0 1.0 10.610.8 29 38 6.0 2.3
some. trueforme 6.0 1.2 6.1 1.2 - - - 55 25
strongly agree 96 06 9.6 05 279265 92 8.6 1.7
strongly disagree 04 06 03 05 22 26 04 66 68 8.7 1.5
true for me 84 12 84 11 - - - 6.7 2.6
undecided 48 06 49 06 - - - 22 7.7 24
Notes:

“Magnitude” data: GM= geometric mean; Nm= number modality, standardized raw scores; X,,= scores
based on merged number/lines responses.

“Prefered label”: respondents had to suggest one verbal label for each of the levels “1” to “5".

"--": No data collected.
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Figure 1. Mean Ratings and SD for Intensity VSPLs (Task "NW")
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Figure 2. Relationship between Category and Magnitude Scaling Results,
for Intensity VSPLs
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Figure 3. Examples of Multimodal Rating Scales
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