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The hybrid rating method:
Assessment of a novel way to measure
attitudes

Johann-Christoph Miinscher’

Abstract

In reaction to shortcomings with usual methods of measuring attitudes — mostly the five-point
rating method — this paper presents the hybrid rating method as a novel approach to measuring
attitudes. The hybrid rating method is characterised by its open ended design in which respondents
create their own rating scale to fit their individual style. In this approach the central assumption was
that respondents could express their attitudes better and the method therefore provides more and
better information. The method is described in detail and procedures for scoring are presented. A
comparison between the hybrid method and the five-point method, using an independent measure
two-sample design (a = .05; p = .1), highlights the aspects: Information quantity, information
quality, and pragmatic value. In both conditions 40 respondents answered the NEO-PI-R with either
the five-point method or the hybrid method and rated the process in an additional questionnaire.
Analysis showed that the hybrid method yielded more information than the five-point method (¢ =
2.823, p = 0.003) while potentially allowing additional information to be gathered from the indi-
viduals rating style. Psychometric quality was found to be close to identical between the two meth-
ods (both methods show an average Cronbach's a of .88) and respondents rated the two methods
similarly. The hybrid method seems capable of delivering individualised data without sacrificing
psychometric quality. The method was observed to be more demanding, both in time and effort,
and therefore is restricted in its application.
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Different rating methods that attempt to measure attitudes have become a hallmark of so-
cial sciences and while they are widely used, they are still heavily discussed and iterated
upon. This paper proposes and assesses a new method that was developed in response to
problems with existing methods. Based on the works of Thurstone (1994) and especially
Likert (1932), rating scales have been heavily researched and developed. In the past, the
five-point method, already found to be the most useful by Likert in 1932 and therefore
called the 'Likert-type scale', was shown to be the most prevalent (Rohrmann, 1987).

Naturally, rating methods exhibit shortcomings, some of which will be elaborated upon
in the following — a general overview is provided by Podsakoff, MacKenzie, Lee, and
Podsakoff (2003). On a five-point scale the granularity with which an attitude can be
expressed is relatively low (Cohen, Manion, & Morrison, 2000; Doring, 2006). This can
cause floor and ceiling effects (see Doring, 2006; Parducci, 1965) to occur, causing atti-
tudes that are sufficiently different to be rated equal because the available points cannot
accommodate the difference. This issue might potentially be prevented by a method in
which respondents do not have to fit their attitudes to a scale but rather fit the scale to
their attitudes.

A related issue, the ambivalence-indifference problem, describing the difficulty interpret-
ing ratings labelled 'neutral', causes ratings to be unclear (Kaplan, 1972). It is not possi-
ble to discern whether the respondent felt indifferent or ambivalent about the stimulus,
the respondent might even have rejected the question, answered according to social ac-
ceptance, or lacked knowledge about the stimulus (Garland, 1991; Jonkisz, Moosbrug-
ger, & Brandt, 2012; Podsakoff, et al., 2003). One might choose to remove the middle-
point to try and remedy this problem, with the result that truly neutral attitudes can no
longer be expressed and data distortions occur (Garland, 1991; Jonkisz, et al., 2012). The
core of this problem seems to be that respondents cannot express all aspects of their
attitudes and consequently deliver inconclusive data; thus a more granular and personal-
ised method of rating seems beneficial.

Additionally, the acquiescence bias causes ratings to 'pile up' on the positive side, in-
creasing ambiguity (Winkler, Kanouse, & Ware, 1982). One attempt to counteract this is
to create items with reversed polarity, which has shown the side effect of introducing an
additional factor loading onto the items (Jonkisz, Moosbrugger, & Brandt, 2012). A
more personalised rating method that allows for more differentiation might help to re-
duce yea-saying or nay-saying tendencies as respondents are possibly more invested and
interested in the process.

Considering floor-ceiling effects, and the ambivalence-indifference problem, the alarm-
ing revelation is that out of the five points on a five-point scale, only two points yield
moderately concise information, whereas the remaining three produce inconclusive data.
Increasing the number of points however, may cause diminishing returns with regards to
psychometric quality — Matell and Jacoby (1971) saw no change in reliability while
Ciccetti, Shoinralter, and Tyrer (1985) along with Preston and Coleman (2000) observed
a limited increase — and runs the risk of overburdening the respondent with too many
choices (Bogner, & Menold, 2015; Doéring, 2006). Preston and Coleman (2000) found
that respondents preferred ten-point ratings while Hirsch (2006) found that five-point



The hybrid rating method 449

ratings were favoured. Déring (2006) and to some extent Matell and Jacoby (1971) con-
cluded that the optimal number of points varies individually.

In the past, alternative rating methods, such as the visual-analogue scale (see Crichton,
2001), the Q-technique (Stephenson, 1953), and the Semantic Differential (Osgood, Suci,
& Tannenbaum, 1957) have been devised to address some of these shortcomings. In a
new attempt the hybrid rating method was constructed and is presented in this paper.

The hybrid rating method

The hybrid rating method was designed to provide the following: Reduction of floor-
ceiling effects and acquiescence bias, a more accurate expression of attitudes with an indi-
vidual scale, the use of more points without overburdening the respondent, and an equal or
higher quality of data that yields more information. The heart of the method lies in an open-
ended design. To prevent an accumulation of ratings at the endpoints (floor-ceiling effect),
the approach was to remove the fixed endpoints to open up the scale. Respondents are not
limited by a predetermined scale and can use however as many negative or positive points
as they feel necessary to express their attitude — negative values signify disagreement while
positive ones express agreement. Neutral attitudes can be expressed by assigning a value of
0. For the respondents to easily understand the process, the instruction conveys that the task
is not to choose from options but rather to rate the stimulus by assigning numerical values.
With this design, the length of the scale can be adjusted should the need arise for a wider
range — therefore potentially eliminating floor-ceiling effects. As an example: A respondent
who highly agrees with a statement might rate it with + 15 points to express this opinion,
while if later on an even more favourable statement might come up, the respondent can
then expand the ratings and rate it with + 17 points. Obviously, it is not possible to know
what a given value means on its own; therefore a reference frame has to be established.
This frame is left open until the end of the questionnaire and thus remains flexible. The
reference frame is determined in the end with two questions that ask respondents how they
did or would have expressed their maximum of the attitude in question (these values are
referred to as minima/maxima in the following).

In this method, the neutral point 0 is the only specified point of the individual scale and
functions much like its origin. Considering the aforementioned ambivalence-indifference
problem, it seems contradictory that the hybrid method 'pivots' around this point. How-
ever, during development of this method it became apparent that an anchor point was
necessary as respondents would most likely be confused if no neutral point was availa-
ble. More importantly, data distortions as described by Garland (1991) are likely to be
introduced by its absence. The design used in this study attempts to find a middle-ground
between individual construction and ease-of-use by anchoring the individual scales at 0°.

* An interesting alternative, pointed out by a reviewer, was to omit the current distinction between nega-
tive and positive values and let respondents define an individual scale without any predefined points.
Such a completely open design would likely confuse respondents and increase the overall difficulty of the
method.
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The instruction used in this study reads as follows (translated from German):

"[...] read these statements carefully and determine how much they apply to you. State
how much a statement applies to you by awarding positive or negative points. Award
however as many points as you wish. There is no "right" or "wrong" amount and no
limit; award the points so that you feel your opinion is adequately expressed. The goal is
that you answer intuitively — answer spontaneously and without too much thought.
Should you rate a statement completely neutrally award 0 points. Write the amount of
points you award in the big box. Use the small box to indicate the direction with a plus or
minus sign. Cross the small box out when you award 0 points."

These instructions were originally created in German based on the "NEO-Personlich-
keitsinventar nach Costa und McCrae, Revidierte Fassung (NEO-PI-R) [NEO-
Personality Inventory by Costa and McCrae, Revised (NEO-PI-R)]" (Ostendorf & An-
gleitner, 2004). Following these instructions, an example as shown in Figure 1 helps to
clarify the method.

To prevent the anchor heuristic (Tversky & Kahnemann, 1974) from influencing the
individual's choice of points, the example was designed without the use of explicit num-
bers; an alphabetic naming of the items (i.e. AA, AB, AC, ...) was also tried for the same
reason, but discarded in favour of visual clarity.

After all statements were rated, respondents answered the final questions (translated
from German): “How many points would you award or did you award to statements
which you fully agree with? How many points would you award or did you award to
statements which you fully disagree with?”” The resulting data describes the respondents'
ratings on an individually constructed scale that can fit the respondents' need for granu-
larity and even allows for different lengths of the two directions. Possible leanings to-
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Figure 1:

The example following the instructions. The elements which respondents have to write are
highlighted with a font that imitates handwriting and blue colouring. Additionally speech-
bubbles were used to convey that ratings have to be entered into the boxes. The first Item of
the NEO-PI-R was used for illustration.
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wards a particular way of judging, such as coarse/thorough or negative/positive, might
potentially be expressed this way. In addition to the number of points a person chooses, it
is also possible to see how they use them; this might allow additional information about
the respondents' cognitive style to be gathered, akin to an objective personality test (Cat-
tell & Warburton, 1967). For example: An optimistic person might choose a wide range
to express positive ratings and a narrower range for negative ones, while an introspective
individual might use a high granularity (amount of different ratings) when expressing
her/his attitudes. This assumption seems to be contradicted by findings by Hirsch (2006)
who found no relevant connection between respondents' personality traits and their pref-
erence for, or use of rating methods. However, in the hybrid design respondents do not
choose from a fixed number of options — as was done in Hirsch's (2006) study — but
instead are free to define an individual scale to their liking.

In order to allow inter-subjective comparisons, the individual scales have to be trans-
formed into a uniform level. This is done by dividing respondents' negative values by
their reported minimum and their positive values by their reported maximum; the result-
ing scale represents ratings in the range [-1, 1]°. Figure 2 demonstrates the process with a
set of imaginary data.

As this transformation is linear, no information is lost or distorted; the ratings themselves
are not changed, only the relations between negative and positive ratings are adjusted to
allow inter-personal comparisons. The resulting data represents a respondent's ratings
with an equal distance between the end-points and the neutral point. The underlying
assumption is that because the individual scales share the same endpoints (maximum
agreement / disagreement) and the neutral point, ratings from different respondents are
comparable. To determine a respondent's score for particular dimension, summing the
corresponding items' rating-values should be adequate. For this, the transformed ratings
can be used directly or if necessary, be transformed into a number of different formats;
for example multiplying by 5 and adding 5 converts the ratings to the range [0, 10].

raw ratings
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Figure 2:
A visual representation of a set of data with an uneven length of the scale [-32, 45] being
transformed into a uniform range from -1 to 1

As was pointed out by a reviewer, this transformation is potentially problematic because it effectively
treats negative and positive ratings as separate scales and compresses them into the same interval.
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In its design, the hybrid rating method is similar to the visual-analogue scale in that the
respondent can presumably express “the underlying continuum” (Crichton, 2001) more
directly and therefore more easily. Furthermore, the hybrid rating method echoes a pro-
posal by Matell and Jacoby (1971) who speculated: “[...] desirable practical conse-
quences might be obtained from allowing the subject to select the rating format which
best suits his needs. This might result in the highly favorable consequence of increasing
the subject’s motivation to complete the scale. [...] Indeed, it is even conceivable that the
subject could record his own responses (open-ended) to each item, without a previously
prepared rating format being provided.”

Given the apparent complexity of the instructions and the rating process, it seems likely
that the hybrid method puts a greater demand on respondents and therefore might violate
the requirement for ease-of-use stated by Rice (as cited in Likert, 1932). Hence it is
probably less suitable as a general-purpose method, but rather better suited as a special-
ized tool. Another important aspect is the number of items used. While the hybrid meth-
od should, in principle, work with only one item, it seems necessary that a reasonable
number of items be presented for the respondents to become familiar to the method.

The metric appearance and potentially high granularity of hybrid ratings might suggest a
false sense of accuracy and objectivity; it is important to keep in mind that these are still
only ratings and therefore should be treated accordingly. Specifically, data from the
hybrid method should be assumed to be an ordinal level, assuming ratings to be an inter-
val level is an often discussed misstep (Cohen, et al., 2000; Déoring, 2006; Jamieson,
2004; Kuzon, Urbanchek, & McGabe, 1996; Rasch, Kubinger, & Yanagida, 2011; Rob-
ertson, 2012) which might easily occur when using this method.

In summary, the hybrid rating method was designed to be a versatile way of measuring
attitudes and aims to combine various aspects from other methods, hence the prefix
'hybrid', while addressing issues associated with said methods.

Hypotheses and Research Questions

This study aims to assess the functionality of the hybrid method by highlighting the
aspects: Information quantity, information quality, and pragmatic value in comparison to
the five-point method.

Data gathered with the hybrid method was expected to yield more mathematical infor-
mation than data gathered with the five-point method. Furthermore, the assumption was
that additional data on the individual's rating-style can be gathered, indicated by a corre-
lation between the minima/maxima of an individual's ratings and their granularity with
the reported personality traits.

The following aspects were explored in the form of research questions as they did not
lend themselves to statistical analysis or could not reliably be measured in the scope of
this study. The quality of the gathered data was gauged by assessing how the hybrid
rating method compared to the five-point method with regards to psychometric quality.
Additionally, floor-ceiling effects and acquiescence bias were evaluated. The pragmatic
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value was highlighted by assessing the usability as well as the overall usefulness of the
hybrid rating method. This entails the difficulty of the rating process, the usefulness of
the open-ended format, respondent's perception of the rating process, and ease with
which an attitude can be expressed.

Method

For this study, a two-group experimental design was used to compare data gathered by the
five-point and hybrid rating methods. Both groups filled in the German NEO-PI-R person-
ality questionnaire (Ostendorf, & Angleitner, 2004); one group rated the statements with
the default five-point method, in the following referred to as the 'classical condition',
whereas the second group was instructed to employ the hybrid-rating method, referred to as
the 'hybrid condition'. Participants were randomly assigned to the conditions.

In this study, the NEO-PI-R is the centrepiece and directly provides data to assess the
aforementioned aspects: Information quantity and information quality. Additionally, a
supplementary questionnaire provided data to assess the pragmatic value aspect. The NEO-
PI-R consists of 240 items based on the Five-factor Model in which respondents have to
state how much a statement applies to them using the five categories strongly disagree (0),
disagree (1), neutral (2), agree (3), and strongly agree (4). The decision to specifically use
the NEO-PI-R in this study lies in its prevalent use and good factor-analytic construction on
the one hand and the fact that it suffers from problems commonly associated with ques-
tionnaires on the other (Muck, 2004; Vassend, & Skrondal, 1995, 2011). It seems to pro-
vide a good real-world example to assess the method without any undue bias that might
have been introduced by an unproven or highly artificial instrument.

The supplementary questionnaire was administered at the end and was designed to gather
information on how respondents perceived the NEO-PI-R questionnaire and the rating
methods used. As the goal of this questionnaire was exploratory, it was designed to use
five open-ended questions that could be answered with short sentences or keywords. The
questions were (translated from German): “How do you rate answering the questionnaire
on the whole? How easy/hard to understand did you find the instructions? How easy/hard
was it for you to form opinions toward the statements? How easy/hard was it for you to
express these opinions in the questionnaire? How easy/hard was it for you to answer the
questionnaire on the whole?” The answers were subjectively categorised into one of the
four groups: 'predominantly negative', 'neutral', 'predominantly positive', and 'no answer".
Additionally all points of criticism were collected and ordered into groups and observa-
tions from the survey administrators were collected.

Assessment and measures

Some of the assessments relied on comparisons between the hybrid and classical condi-
tion. The hybrid rating method's individually constructed scale cannot directly be com-
pared to five-point ratings; to allow sensible comparisons between the two conditions the
ratings from the hybrid condition were converted into five-point ratings. The range of
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[-1, 1] was divided into 5 segments with an equal length of .4 and the values within were
converted to the corresponding labels of the five-point scale. To clarify, the ratings from
the hybrid condition were used in two different formats — so called hybrid ratings were
ratings produced by the hybrid method, whereas for converted ratings the same ratings
were translated into five-point ratings, as described above. The ratings from the classical
condition are referred to as classical ratings. In addition, further data was surveyed in-
cluding, age, gender, education, occupation, and prior experience with personality ques-
tionnaires.

Information quantity

Amount of mathematical information: To determine which of the two rating methods
yielded more information, the amount of mathematical information within the ratings of
each respondent was ascertained by calculating their Entropy (Shannon, 1948/2001); an
approach similar to that outlined by Dahl and Qsterds (2010). Entropy H (Eta) signifies
how much information a signal carries and functions as a qualitative measure of variance
that is determined by the relative frequencies of the symbols in the signal (Floridi, 2009;
Scherer, & Briiderl, 2010; Shannon, 1948/2001). In the case of this study, a respondent's
240 ratings of the NEO-PI-R items were treated as a signal.

Based on Shannon's (1948/2001) work, Entropy is defined by:

K — —
H= _Zpilnpi

i=1
where K is the number of available symbols; in case of five-point ratings K = 5, and ;, is

the relative frequency of the symbol i, defined by;,. =n,/ N; wheren,is the absolute

frequency of the symbol i and N the length of the signal, therefore N = 240. This proce-
dure allows for an intra-individual Entropy value to be calculated for each respondent
that expresses how much mathematical information is contained within the ratings from
that person — it is important to note that the entropies were determined for the ratings
exactly the way they were made by the respondents without inverting items with reverse
polarity.

Entropy reaches its maximum when all elements of a signal appear with equal frequency
(for K =5, Hpx = 1.6); therefore a high variability in the signal equates to more entropy.
Entropy was specifically chosen as a measure because in this scenario it holds very dis-
tinctive advantages over variance which one might use to determine said variability. The
Entropy calculation treats ratings not as numerical values, but as labels and therefore as a
nominal level which makes it ideal for use with ordinal ratings (Luce, 2003). In contrast,
variance relies on the numerical values of these labels and their mean, therefore requiring
an interval level of measurement which does not apply to ratings from rating methods
(Cohen, et al., 2000; Doring, 2006; Jamieson, 2004; Kuzon, et al., 1996; Rasch, et al.,
2011; Robertson, 2012). The resulting Entropy values however, are an interval level and
can therefore be used for a wide range of inferential statistics (Bavaud, 2009).
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From the converted ratings and the classical ratings, the intra-individual entropies for all
cases were calculated using the 'entropy.empirical()' function from the Entropy Package
(Hausser, Stimmer, 2013) for R (R Core Team, 2014). To compare their means, the one-
sided Welch-test was chosen, based on its advantages over the ¢ Test (Rasch, Kubinger,
& Moder, 2011). To summarize, data from the hybrid condition was converted into five-
point ratings and the intra-individual entropies for all cases were calculated and com-
pared between the two conditions.

Additional information: To test the hypothesis that the personal rating style is linked to
the construction of the individual rating scale, the correlations between the ranges of the
individual scale — derived from the minima and maxima reported by the respondents —
and the personality traits were calculated. Additionally, the correlation between the gran-
ularity — the number of different values in a person's individual rating scale — and the
reported personality traits was determined. The reported personality traits were derived
from the scores for the five NEO-PI-R dimensions by simply summing the hybrid ratings
of the corresponding items. In both cases, Spearman's correlation coefficient was calcu-
lated.

Information quality

Psychometric quality was assessed by comparing Cronbach's o and the intercorrelations
of the NEO-PI-R dimensions between the classical and hybrid condition. The NEO-PI-
R's manual states these values as well, so they could be compared to the results from the
two conditions. For ratings from the hybrid condition Cronbach's o was calculated with
the converted ratings, whereas the intercorrelations were calculated with the hybrid rat-
ings. Floor-ceiling effects and acquiescence bias were both assessed using the distribu-
tion and the frequencies with which the five rating categories were used in the classical
condition and the converted ratings from the hybrid condition. An increased use of the
endpoints indicates floor-ceiling effects, the distribution's skewness — interpreted accord-
ing to Bulmer (1979) — shows potential acquiescence bias. Additionally the distribution
and density of the hybrid ratings was analysed. Inferential tests, i.e. tests for rectangular
distribution, were not used because the frequencies are merely indicators for floor-ceiling
effects and acquiescence bias but do not warrant the conclusion whether one or the other
exists.

Pragmatic value

To assess the overall use of the hybrid method, observations of respondents' use of the
method, and the resulting ratings were descriptively analysed.

Sample size, power, and precision

Respondents were recruited by opportunity sampling by 6 administrators with the goal to
keep a reasonable distribution of age, gender, education, and occupation. The required



456 J.-C. Miinscher

sample size was determined by the one-sided Welch-test used to compare the means of
the intra-individual Entropies between the conditions. For a rough estimation before
starting the survey, the guidelines by Jan and Shieh (2011) were used which recommend
a sample size between 25 and 54 in each condition for a power of at least .9. After 10
sets of data had been collected for each condition, the OPDOE package (Rasch, Pilz,
Verdooren, & Gebhardt, 2011; Simececk, Pilz, Wan, & Gebhardt, 2014), specifically its
'size.t.test()' function, for R (R Core Team, 2014) was used to calculate the needed size
more precisely. As relevant differences in the Entropy of rating scales are not readily
established, it was set at two thirds of the observed entropy's standard deviation (classical
SD = 0.092; hybrid SD = 0.050) which causes differences in entropy greater than 0.061
to be treated as relevant. Given a type-I-risk of .05 and type-II-risk of .1, the correspond-
ing optimal sample size is 40 in each condition.

Results

Sample

Surveying took place from mid 2014 to early 2015 and N = 80 respondents were sur-
veyed. In the classical condition (r» = 40, 19 females), age ranged from 23 to 76 (M = 42,
SD = 18.66); in the hybrid condition (n = 40, 15 females), age ranged from 22 to 79 (M =
40, SD = 17.76). In both conditions high-school and academic degrees were the most

Table 1:
Overview of the education and occupation within the two conditions.
condition condition

Education classical hybrid Occupation classical hybrid
Sec. education 1 Worker 1 1
Apprenticeship 6 1 Employee 13 9
General sec. education 3 2 Unemployed 1 1
University qualification 17 18 Freelance 1
University degree 14 18 Self employed 2 2
No degree Marginal employment

Housewife / man

Pensioned / retired 6 6
Civil servant 1
Student (school)

Student (university) 15 21
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prevalent; in terms of occupation, students were the biggest group in both conditions
(hybrid: 15, classical: 17), followed by employees (classical: 8, hybrid: 13); see Table 1
for an overview. In total, 27 respondents in the classical condition and 29 respondents in
the hybrid condition reported that they had answered a personality questionnaires at least
once before.

Inferential statistics
Information quantity

Amount of mathematical information: When comparing the intra-individual Entropies
from the classical condition (M = 1.411, SD = 0.126) with those of the converted ratings
from the hybrid condition (M = 1.480, SD = 0.088) the Welch-Test (t =2.823, p = 0.003,
df = 69.959) showed that the converted ratings from the hybrid condition contain signifi-
cantly more mathematical information than the ratings from the classical condition, see
Figure 3.

Ratings from the two outliers observed in the classical condition (Figure 3) were unique
in that these respondents only used three of the available five rating categories; the two
outliers in the hybrid condition did not seem to share a characteristic.
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Figure 3:
A boxplot displaying the intra-individual entropies within the two conditions. Crosses mark
the means, circles outliers and whiskers 1.5 iqr. Entropy in the classical condition ranged from
1.01 to 1.57 and from 1.21 to 1.60 in the hybrid condition
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Additional information: Before the transformation into the range [-1, 1], ratings from
the hybrid condition exhibited minima with an overall range of [3, 1000], M = 57.2, SD =
160.16, and maxima of [3, 1000], M = 57.82, SD = 160.25. The ratings' granularity
ranged from 3 to 5 in the classical condition and from 7 to 90 in the hybrid condition,
Mdn = 20. Between the minima/maxima of the individual scale and the five reported
personality traits, no significant correlation was found, whereas the granularity (number
of different ratings used) of the individual scales exhibited a significant correlation with
the reported personality trait openness (rs = .44, p = .02, * = .19). See Table 2 for a
summary.

Table 2:
Correlations between the NEO-PI-R dimensions and the minima/maxima of the individual
scales, as well as the granularity

N E (0] A C
rs 1)) rs 1)) I's ®») Is ®) rs ®)

Minimum*  -05 (1) .00 (1) 28 (81) -18 (1) -04 (1)
Maximum®  -04 (1) -02 (1) 27 (81) -17 (1) -02 (1)
Granularity .31 (19) -02 (91) .43 (03) -29 (19) -16 (.68)

Note. NEO-PI-R dimensions are Neuroticism(N), Extraversion(O), Openness(O), Agreeableness(A),
Conscientiousness(C)

* p values for correlations of minimal and maxima were collectively holm-corrected; correlations for
granularity were holm-corrected separately.

Exploratory statistics
Information quality

Psychometric quality: Cronbach's o ranged from .83 to .92 (M = .88) in the classical
condition and from .83 to .94 (A = .88) in the hybrid condition (converted ratings). The
NEO-PI-R's manual reports values from .87 to .92 (M = .90). Intercorrelations ranged
from -.554 to .217 (M = .039) in the classical condition and from -.428 to .271 (M = -.04)
in the hybrid condition (hybrid ratings). The NEO-PI-R manual reports intercorrelations
between -.37 and .4 (M = -.022). Cronbach's o and intercorrelations were calculated
using the Psych package (Revelle, 2014) for R. See Table 3 for a summary.

Floor-ceiling effects and acquiescence bias: Ratings in the classical condition showed a
median of overall 2 (neutral) compared to 3 (agree) in the converted ratings from the
hybrid condition. Classical ratings showed relative frequencies of: Strongly disagree =
.087, disagree = 267, neutral = .208, agree = .334, and strongly agree = .105 (SD =
0.105) with a skewness of -0.132 and kurtosis of -1.007. Converted ratings from the
hybrid condition exhibited relative frequencies of: Strongly disagree = .143, disagree =
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Table 3:
Cronbach's a and intercorrelations for the NEO-PI-R dimensions in the two conditions
compared to the values from the manual

Dimensions®
Measure N E (0] A C M
Cronbach's a
Classical 92 .86 .89 .83 9 .88
Hybrid® 94 9 .83 .88 .89 .88
Manual 92 .89 .89 .87 .90 .90
Intercorrelations’
Classical -.256
E Hybrid -.333
Manual =27
Classical 197 277
(0] Hybrid .120 .164
Manual .05 .40
Classical .020 231 .099
A Hybrid -.428 254 -.116
Manual -.04 -.05 .02
Classical -.553 205 -.034 208
C Hybrid -.350 250 =311 271
Manual -.37 .08 -1 .06

* Cronbach's o for the hybrid condition was determined with converted ratings.

® Intercorrelations for the hybrid condition were calculated with hybrid ratings.

“NEO-PI-R dimensions are Neuroticism(N), Extraversion(O), Openness(O), Agreeableness(A),
Conscientiousness(C)

198, neutral = .156, agree = .273, and strongly agree = .230 (SD = 0.053) with skew-
ness of -0.252 and a kurtosis of -1.232. Figure 4 displays findings for the classical condi-
tion and the converted ratings from the hybrid condition.

The distribution of the hybrid ratings showed a median of 0.2 (M = 0.093, SD = 0.54)
with a skewness of -0.234 and a kurtosis -0.948. Out of 9600 transformed ratings 3575
(M =-0.503, SD = 0.261) were negative, 5311 (M = 0.508, SD = 0.263) positive and 714
neutral. Figure 5 displays the relative frequencies and kernel density estimation graph.
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Figure 4:

Relative frequencies of the five rating categories in the five NEO-PI-R dimensions (hybrid
ratings were converted to five-point ratings). Theoretical equal distribution lies at .04. Each
condition consists of 9600 ratings
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Figure 5:
The relative frequencies of the hybrid ratings and the corresponding kernel density estimation
(Gaussian, bandwidth = 0.077) with a bootstrap (10000 samples) 95% confidence interval.

Pragmatic value

Overall observations: During the survey administration, the following subjective obser-
vations were made by administrators:

Most respondents needed between 30 and 90 minutes to answer all statements. Respond-
ents in the hybrid condition needed roughly one third longer compared to those in the
classical condition. Some respondents in the hybrid condition reported that they thought
longer about their answers than they otherwise would have. Reactions to the statements
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were usually positive; respondents regularly commented on the statements and were
often amused by their wording. A majority of respondents in both conditions criticised
the double negatives used in some of the statements. Many respondents commented that
some statements seemed to repeat previous statements, some suspected that these were
'control-questions' to identify lying. Two respondents, one in each condition, did not
finish the questionnaire. Most respondents seemed to have no trouble using the hybrid
method; some showed difficulties starting, after a reminder to read the instructions most
participants continued without further problems. It often seemed as if respondents in the
hybrid condition decided on a range for their ratings before or while answering the first
item and kept it to the end. Respondents often appeared to be splitting the rating process
in two stages, first deciding whether they agreed or not, then determining the intensity.
When asked afterwards how many points they had used, respondents from the hybrid
condition often named a range from zero to their maximum, seemingly unaware that they
actually used a much wider range. Two respondents in the hybrid condition reported that
their selected range was too big and they had trouble expressing their attitude. One re-
spondent reported that their selected range was too narrow, the option to widen their
scale had not become apparent to them. Four respondents in the hybrid condition speci-
fied ranges that did not fit their ratings (i.e. the reported range was 10 but the highest
rating was 15); these ranges were adjusted accordingly. Inputting data from the hybrid
condition for analysis was more time consuming and prone to errors than inputting data
from the classical condition.

Respondents' perception, use of the open-ended scale, and expression of attitudes:
Minima and maxima ranged from 3 to 1000; most respondents chose a minimum of 10
and a maximum of 10. See Table 4 for a summary.

As described before, data from the supplementary questionnaire was processed by sub-
jective judgements by the author. All answers were categorised into the four groups
'predominantly negative', 'neutral', 'predominantly positive', and 'no answer'. See Figure
6 for results.

Table 4:
Frequencies displaying how often a value was used as minimum and maximum, as well as the
number of times both were identical in a case

Range Values
3 4 5 6 9 10 22 30 40 45 50 80 100 200 1000
Min (-) 2 2 2 2 0 18 1 1 1 O 4 1 3 2 1
Max 21 3 2 1 17 1 1 O 1 4 0 4 2 1

Identical® 2 I 2 2 0 17 1 1 0 0 4 0 3 2 1

*Of the 40 respondents, 36 chose identical values as their minimum and maximum.
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Overview of the answers in the supplementary questionnaire

Additionally all critical statements made in the supplementary questionnaire were cate-
gorized into the following topics: Questions (wording and content), Rating Method,
Double Negative, Motivation/Effort, Instruction, and Row Shifting. In both conditions,
the two most frequent points of criticism were directed at the questions (classical = 14,
hybrid = 9), and the effort involved in answering (classical = 11, hybrid = 11). See Table
5 for results.

Table 5S:
Frequencies of the categories of criticism levelled towards answering the NEO-PI-R

Condition Questions Method Double neg. Effort Instruction Row shift

Classical 14 2 6 11 0 2
Hybrid 9 5 4 11 4 0
Discussion

The results show that the hybrid method yields more mathematical information com-
pared to five-point ratings, while providing additional information about the respondent's
cognitive style. The hybrid method seems to achieve good psychometric quality. A re-
duction of floor-ceiling effects and acquiescence bias was not observed; however, ratings
from the hybrid condition were more evenly distributed than those from the classical
condition. In general the hybrid rating method has shown to be functional, with the ad-
vantages of allowing respondents to construct their own rating-scale. Although the rating
process is more demanding and time consuming, respondents evaluated the method
mostly favorably and had little to no problems using it. Considering the increased de-
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mand on respondents, the higher rate of errors and the more complicated way of scoring
the ratings, a suggestion for future applications is to use a computerized version.

With regards to information quantity, the hybrid method has shown to yield more infor-
mation than the five-point method. On average, the intra-individual entropies of ratings
from the hybrid condition exceed those from the classical condition. Furthermore, this
mean-difference shows relevance as it is greater than the minimal relevant difference
defined beforehand.

Because ratings from the hybrid condition were converted into five-point ratings for this
comparison, the observed difference is far from trivial. It seems obvious that the uncon-
verted ratings from the hybrid condition would exhibit higher entropy simply because the
hybrid method allows for more noise in the data. However, the fact that the ratings from
the hybrid condition show a higher entropy even affer they were converted into the five-
point format, indicates that there is not only more noise, but more information. As the
calculation of entropy uses the frequencies with which symbols occur in a signal and
reaches its maximum with a uniform distribution, inspecting the frequencies of the cate-
gories 'shows' where this increase in information originates: The relative frequencies of
the rating categories from the classical condition have almost double the standard devia-
tion (SD = 0.105) of those of the converted ratings from the hybrid condition (SD =
0.053), indicating that the converted ratings from the hybrid condition were more evenly
distributed. It is important to keep in mind that entropy is merely a measure of mathe-
matical information and does not allow assumptions about the semantic content; an en-
tirely random set of ratings would produce high entropy without actual meaning.

Analyzing the correlations between the minima/maxima of the unconverted ratings and
the reported personality traits showed no significant link, whereas the granularity of the
individual ratings exhibited a significant correlation with the score in the NEO-PI-R
dimension openness. Again, this result is far from trivial. It not only provides evidence
that the hybrid method can supply additional information about the cognitive style of the
respondent, but also reinforces the notion that the information gathered by the hybrid
method is meaningful. The clear-cut correlation with specifically one dimension in the
NEO-PI-R could not have been observed with overly noisy data. This correlation sup-
ports the hypothesis that the individual's cognitive style influences the rating process. It
seems reasonable to assume that more open-minded individuals approach the method
accordingly and more readily engage with it.

Calculations of psychometric quality showed that the reliability and intercorrelations
(Table 3) are similar between the two conditions and also are very close to the metrics
provided by the NEO-PI-R manual. They appear to be sufficiently similar to conclude
that the difference in rating method did not influence the psychometric quality of the
instrument. This conclusion provides a strong indication that the hybrid method func-
tions just as well as other methods with regards to reliability while carrying the instru-
ment's semantic content.

Based on the distribution of ratings within the two conditions, the conclusion is that no
recognizable floor-ceiling effects occurred. Visual inspection of the distributions (Fig-
ures 4 & 5) reveals no signs of an accumulation on the ends; furthermore their skewness
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can be interpreted as “fairly symmetrical” (Bulmer, 1979). Therefore inferring that one
or the other method was more adept at preventing floor-ceiling effects has no merit.
Consequently there did not seem to have been a reason for respondents to extend their
range. Therefore the assumption is that most respondents stuck to the range they decided
upon in the beginning. This notion is supported by observations made during administra-
tion and the fact that most minima and maxima were multiples of five.

The relative frequencies of the five rating categories in the classical and hybrid condi-
tions (converted ratings) show that the converted ratings from the hybrid condition were
more evenly distributed, indicated by the lower standard deviation of their relative fre-
quencies and the differences in entropy. The skewness of classical ratings was lower than
for hybrid ratings, indicating that acquiescence bias was to some extent present with both
methods, but stronger for ratings from the hybrid condition. Bulmer's (1979) guide sug-
gests that, as mentioned above, both distributions were close to symmetrical and the
difference between them is negligible.

Reviewing the distribution of hybrid ratings (Figure 5) shows that there were several 'hot
spots' in the distribution that were used particularly often, for example 1, 0.5, 0.2 or 0.
The compacting of ratings at these points was an unexpected result caused by the
method's design. The result is that differences between ratings, specifically from differ-
ent respondents are not explicitly interpretable, which reinforces the argument that rat-
ings from the hybrid method should not be falsely treated as being an interval level. This
conclusion brings up the question: Can respondents' ratings be compared at all, especial-
ly when different levels of granularity were used? The answer is: Yes, as long as the
limitations of ordinal data are respected. For some comparisons it might be beneficial to
round the ratings.

The reported splitting of the rating process was a surprising observation and might be the
reason why the hybrid method worked as well as it did. Presumably, many respondents
did not actively rate statements using their full range [min, max], but instead formulated
one range [0, max] which they used to express their agreement and disagreement. They
seem to have unwillingly used a range double the size than what was apparent to them.
The fact that 10 was the most prevalent choice for minima and maxima is in accordance
with the findings by Preston and Colman (2000) — who found respondents favoring the
10-point scale — while at the same time actually providing a 21-point scale, a length
considered close to optimal by Matell and Jacoby (1971). Visually inspecting Figure 5
gives the impression that the splitting of the rating process caused two distinct bell-
shaped distributions of the hybrid ratings, one for positive and one for negative ones.
They seem to be divided by the neutral point (0) which shows a frequency that seemingly
does not fit within the two distributions. Therefore there might have actually been three
distributions at play — positive ratings, negative ratings and ambivalent/indifferent rat-
ings. This 'split' might be an artifact caused by effectively combining two independent
and possibly different scales into one. Alternatively, the differences in density along the
scale could be indicative of the way attitudes are formed, in that they are not equally
distributed attributes and the hybrid rating method allows for this characteristic to show.
To what extent these assumptions are true and how this distribution of ratings negatively
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or positively influences the psychometric criteria could not be assessed within the scope
of this study.

When assessing the results from the supplementary questionnaire, keeping in mind that
they are influenced by subjective judgments, the hybrid method and five-point method
seemed very close, if not equal in the way they were perceived by respondents. Com-
ments on all five questions were predominantly positive with similar numbers for both
conditions; equivalent to the points of criticism which were brought up in both condi-
tions with comparable frequencies.

In summary, the hybrid method and the five-point method delivered almost identical
results with regards to quantitative measures of psychometric quality, the hybrid method,
however, not only produces ratings with more information but also shows clear qualita-
tive advantages. Respondents can construct individual rating-scales which also allowed
for and showed higher granularity. Despite the increased granularity respondents did not
rate the hybrid method less favorably with regards to forming or expressing an opinion.
The hybrid method therefore seems to be successful in fulfilling its previously defined
goals of providing a more accurate expression of attitudes with an individual scale, al-
lowing higher granularity without overburdening the respondents, while providing an
equal or higher quality of data that yields more information. However, the hybrid method
has also exhibited a prominent downside as it was shown to be more demanding, for
respondents, as well as administrators.

Given the observation that most respondents chose a range of [-10, 10] and presumably
did not change it over the course of the questionnaire, a suggestion for cases in which
quicker and less personalized ratings are needed, is to remove the open-ended aspect and
set a fixed range of 10 for both directions. For this closed hybrid rating method, a possi-
ble and much more simplified instruction could be: “[...] state whether you agree or not
with + or — and specify how much you agree or disagree on a scale of 1 to 10. Assign 0
when your opinion is neutral”. This way the presumed benefit of splitting the rating
process into two stages is an explicit part of the method, while complexity is greatly
reduced. Additionally, removing the need to transform the individual's scale, ensures that
the same scale is used for negative and positive ratings. The ratings' granularity might
still hold additional information as respondents can choose how many of the 21 points
they wish to use. Obviously, this way of rating would need its own evaluation and test
for functionality.

Reflecting on this study and its design, reveals that a design utilizing additional instru-
ments such as retests would have better highlighted the method and its use. Furthermore,
the pragmatic value aspect of this study heavily relied on the supplementary question-
naire for which the categorization solely relied on subjective judgments; this aspect
would have benefited from a more thorough, objective, and reliable design. However,
this study also succeeded in highlighting the core aspects of attitude measurement with
the hybrid rating method. The results provide a broad overview of the method and al-
lowed for a good first analysis along with interesting observations. One aspect that has
not been addressed in this paper is how the mental representation of numerical space
might influence the expression of attitudes on a numeric scale, especially an individually
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constructed one. Future research should include this aspect, possibly including compari-
sons to the visual-analogue scale which shares a similar concept but does not use num-
bers.

In conclusion, this study has shown that the hybrid rating method is a functional method
for measuring attitudes that allows for the rating scale to be adjusted to the individuals
needs. It naturally exhibits downsides but has also shown characteristic advantages over
related methods.
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