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A Thurstone Scale to Measure Consumers
Perceptions of Product Quality in Japan
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Abstract

Product quality is traditionally a central issue in Japanese industry processes and
has been shown to be one of the most important factors to ensure long term business
success. Thus, the appropriate measurement of consumers’ quality perceptions is an
essential consideration too. The article discuss advantages of verbal rating scales and
follows a Thurstone approach to develop a measurement scale researchers and

managers may use to measure product quality as perceived by Japanese consumers.
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1. Introduction

Measuring peoples’ opinions or attitudes on questionnaires with measurement
scales is current practice in Management. To facilitate survey respondents’
evaluation task and improve the quality of attitudinal measurement, researchers
may use rating scales with verbal descriptions of the scale anchors, so-called
Thurstone- or verbal-rating scales. The objective of this paper to develop a verbal
rating scale that managers and researchers may use to measure Japanese
consumers’ perceptions of product quality.

The field of quality perceptions was chosen since quality has been shown to be a
major determinant of sustainable business success. A finding of the PIMS studies
was that a firm’s product or service quality, relative to that of competitors, is “the
most important single factor affecting a business unit’s performance” (Buzzell and
Gale 1987). Moreover, quality and reliability are since long integral considerations to
Japan’s industry and production processes. Slogans by Sharp Electronics “Quality
First in Heart and Mind,” or by Fuyjitsu “Quality built-in, with cost and performance
as prime consideration” illustrate this point. Kaoru Ishikawa, one of the fathers of
Total Quality Control Management (TQC) in Japan, outlined by 1968 that “quality
comes first, not short-term profits.” His “cause-and-effect” diagram suggests that
product quality is essentially affected by variation of four factors, namely materials,
equipment, processes, and measurement (Ishikawa 1982). Finally, “customer-driven
quality” is one of the seven core values of the famous “Japan Quality Award.” Our
paper draws on these considerations and offers a verbal rating scale to measure
product quality as perceived by Japanese customers.

We first revise and discuss the Thurstone approach of attitude scale construction.
Next, we run a scale development study comprised by two stages: verbal item
selection and scale calibration. Practical applications of the scale, limitations of the

study, and future research directions are described in the conclusion.
2. The Thurstone Approach of Attitude Scaling
Thurstone’'s law of comparative judgment presents a general theoretical model that

allows developing scales for psychological measurement from empirical data on item

comparisons (Thurstone 1927). Researchers first select a large number of appropriate
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items that span the entire attitudinal continuum they wish to measure. These
candidate items are subsequently evaluated by a sample of respondents with regard
to their position on the continuum. Next, the procedure requests calibrating the
scale, which refers to the process of choosing an appropriate subset of items or
verbal scale anchors based on their numerical characteristics. The following sections
present three steps of Thurstone scale development, namely identification of

appropriate items to describe product quality and calibration of a verbal rating scale.

2.1 ltem Identification

The first step of our study was to identify a set of verbal expressions that describe
different levels of product quality. To complete this task, we asked a sample of 22
Japanese consumers to write expressions they may use in daily life to describe
product quality. Respondents were thoroughly briefed by the researchers, and to
facilitate their task they were told to imagine they were discussing with friends
about the quality of mobile phone models and brands. All respondents were
experienced mobile phone users since many years, so it could be expected they had
experienced a continuum of good and bad mobile phone qualities, which they could

verbally describe. The given task is illustrated in Figure-1.

Suppose you are discussing with friends about the quality of different brands and models
of mobile phones. To express your opinion you may state that the quality of your favorite
mobile phone model or brand is “really good” or “superior,” but you may call the quality of
another model or brand being just “gcceptable,” and yet another one as “quite poor.”

The aim of this study is to collect expressions you may use to express your opinion about
product quality. Please provide such expressions by completing the sentences below. Please
note we are interested in collecting as many different expressions as possible. So, even if
two expressions that come to your mind seem to be very similar, please write them despite.
Just make sure that the expressions you write describe degrees of product quality in a
meaningful way.

Please complete
The quality of model/brand X mobile phoneis | «~eoeeee
The quality of model/brand X mobile phoneis | ----oeoee
The quality of model/brand X mobile phoneis | e

Figure 1 Identification of Verbal Expressions to Describe Product Quality
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This procedure resulted in a list with 45 different verbal qualifiers, or candidate
items we could use for subsequent scale development. An additional review of the
literature helped identifying additional items so that our final list had 52 candidate
items, as shown in Figure-2. It should be noted that some of the English expressions
from the literature could not be unambiguously translated into Japanese, and
inversely no unambiguous English counterpart could be found for some of the
Japanese expressions. Thus, some of the English translations shown in Figure-2

remain approximate and may not appropriately reflect emic meaning of the original

Japanese expressions.

FEHIZEB 7 DALY DY ARPR /TN B3 /R 7og /B ETHhwve
(very bad) (not satisfying) (not so good) (so s0) (fairly good)
D THEY L9 I Rw LTHhR
(extremely bad) (useless) (terrific) (good) (very good)
B Euw EELLELEALRV |V FEHoLw
(worst) (bad) (neutral) (delightful) (wonderful)
SREH BERO) 2w Eidkw HIlLw e h R
(zero) (meaningless) (not bad) (delightful) (very good)
53113 WET&E W ¥m WETES ETHHEMO LY
(worst) (not satisfying) (normal) (satisfying) (very good)
Fo7/-<BH HEH LI BN L i) Pt A
(zero) (not so good) (rather good) (useful) (very good)
vz sy |[RRW Thl ILTET(W)DE |(Dobruvn
(not usable) (not good) (reasonable) (quite good) (very good)
B EE R R thidh BB AL It

(very bad) (rather bad) (moderately good) |(rather good) (excellent)
LRAVE IS L RE* ENTV2

(very bad) (little bad) (OK) (superior)

ETHEN wing EIEZ iR

(very bad) (not very good) (so so) (good quality)

[ 84" ey HEIZRW T

(terrific) (subtle) (moderately good) |(amazing)

Figure 2 Candidate Expressions

2.2 Verbal Rating Scale Calibration

The aim of the scale calibration process was to select, among the previously
identified 52 candidate items, an appropriate sub-set that best fit a number of
criteria of interval-type measurement, as outlined below. We employed the method of
equal appearing intervals (Thurstone 1954). To this purpose we asked a sample of
104 Japanese customers to sort the candidate items into 11 successive numerical
categories that ranged hierarchically from (-5): “The worst I could say about quality”
to (+5): “The best I could say about quality.” Such procedure may be confusing to

respondents since they mostly perform evaluations of objects such as brands or
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products (=stimulus scaling), but not verbal expressions as in our study (=response
scaling). To avoid misunderstanding and facilitate their task, respondents were
thoroughly briefed by the researchers and given instructions together with the

scenario shown in Figure-3.

Suppose you are discussing with friends about the quality of different brands and models of
mobile phones. To express your opinion you may state that the quality of your favorite model
or brand is “really good” or “superior.” but you may call the quality of another less favorable
model or brand being just “acceptable” and yet another one as “quite poor.”

The aim of this study is to understand what you really mean when you employ such
expressions of quality. Please tell us for each of the following 52 expressions whether you think
they express the worst thing or the best thing you could say about quality, or any level in-
between these extremes. Remember that you must NOT evaluate a specific model or brand, but
evaluate each expression’s meaning.

This is the worst This is the best
thing I could say thing I could say
about quality about quality

-5 -4 -3 -2 -1
Candidate item 1 O o o o o
Candidate item 2 O oo o g o
s D

()

0O 0 0o O
O 0 g o

0p00e
Oeoox
000
8] ] 8] N]rS
OP00K
OpBO|

Candidate item 52

Figure 3 Response Scaling

Following Thurstone, items should be selected so that they evenly span the entire
attitudinal continuum, Item means or medians provide numerical representations of
the item position, and standard deviation of item means indicate the amount of item-
ambiguity. The smaller the standard deviation, the more consistently an item is
rated within the calibration sample. To best respect the requirements of an interval-
level scale we selected items for which mean distances were as equal as possible,
and we discarded items with large standard deviations. This resulted into two
alternative scales with respectively five and seven anchor items (Figure-4). Both
scales are composed by items with fairly equal mean and/or median distances, and
most standard deviations are inferior to 1 (Table-1). Both scales may be used to
measure Japanese consumers’ perceptions of product quality. Respondents can be
simply asked to evaluate product quality by selecting one scale item that best
reflects their opinion. So-gathered data can be used by researchers to investigate
mean differences between groups of respondents, or to perform any other statistical

operation requiring interval-type data.
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Figure 4 Five-Item and Seven-Item Verbal Rating Scales

Table 1 Psychometric Properties of the Five-Anchor and the Seven Anchor Scale

Scale Anchor

1 2 3 4 5 6 7
Five Item Scale |Std. Dev. 2.56 4.55 6.45 8.54 10.48 — —
Mean 0.96 1.26 1.10 0.94 0.64 — —
Seven Item Scale|Std. Dev. 1.29 2.77 4.34 5.88 7.28 8.68 10.24
Mean 0.57 0.83 0.58 0.53 1.04 1.08 0.74

3. Conclusions

The main objective of this research was to develop a Japanese version of a new
verbal rating scale to measure consumers’ perceptions of product quality. Generally,
verbal rating scales provide several advantages such as ease-of-explanation and
respondents’ familiarity with scale grades as advantages of verbal rating scales
(Moxey and Sanford 1991; Rohrmann 2003). Furthermore, verbal rating scales may
result in less skewed data, thus improving measurement precision (Westbrook 1980).
Our analysis resulted into two different scales. a five-anchor and a seven-anchor
scale. The five anchor scale may be more appropriate when researchers wish to
evaluate a large number of objects such as product alternatives or different brands.
Operating with fewer scale anchors may facilitate respondents’ task. However, the
seven anchor scale offers more answer alternatives which may make it the better
choice when researchers want to differentiate between individuals. Future research
should clear these points up. Second, the here developed verbal rating scale require
formal validation. Future research should investigate the scales reliability or

generalizability across different samples of respondents and furthermore investigate
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its nomological validity. Finally, future research should also investigate predictive
validity of the scale and show convergence and discriminant validity with other

quality measurement. We are currently doing research to advance these fields.
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