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The functioning of central categoriesMiddle Leveland Sometimes
in graded response scales: Does the label matter?

Ana Hernandez, Begofia Espejo and Vicente Gonzalez-Roma
Universidad de Valencia

The present study evaluates the extent to which central categories explicitly labeled as being in the
middle of the other response categories, specifidditidle Leveland $metimesfunction as expec-

ted according to the integer scoring system. The assumptions are tested by means of Bock’s Nominal
Model in two 5-response scales. Results show that the assumption of the ordering of the response ca-
tegories is met for all the items. The ordering of thresholds is satisfied for all but one item with the cen-
tral categoryMiddle Level Results are compared with those obtained when middle categories are not
explicitly labeled as being in the middle of the other response categories, as in theMais8wt
Undecidedor?

Funcionamiento de las categorias centrales Término medio y A veces en escalas de respuesta gra-
duada: ¢es importante el anclaje verb&f este estudio se evalGa en qué medida las categorias cen-
tralesTérmino mediy A vecesexplicitamente etiquetadas para reflejar una posicion intermedia res-
pecto del resto de categorias de la escala, funcionan como se asume desde el sistema de puntuacion
habitual en este tipo de escalas. El cumplimiento de los supuestos del sistema de puntuacion se evalla
mediante el Modelo nominal de Bock en dos escalas con 5 alternativas de respuesta. Los resultados
muestran que, si bien el orden de las categorias de respuesta se mantiene para todos los items, los um-
brales entre las categorias de respuesta se desordenan para uno de los items con catedfa central
mino medio Los resultados son comparados con los obtenidos cuando las categorias centrales no es-
tan explicitamente etiquetadas para reflejar una posicion central, como es el caso de las dtegorias
estoy segurdndecisoo?

Items with polytomous graded response scales are frequentlyategories with labels that explicitly refer to an intermediate
used for measuring psychological constructs. Subjects respond fmosition on the latent construct that lies between the other response
these kinds of items by selecting the response category that besategories, such ds Betweendo function as assumed by the
represents their position on the latent construct. Successivimteger scoring (Gonzalez-Roma and Espejo, 2003).
integers are assigned to the successive response categories basedhis study investigates whether frequency and quantitative
on the assumption that the integers approximately reflect theesponse scales (Cafladas and Séanchez-Bruno, 1998; Duran,
respondent’s standing on the underlying latent construct. Thi©cafa, Cafiadas and Pérez-Santamaria, 2000) with the central
scoring procedure is calletiteger scoring(e.g., Andrich and  categoriesSometimesndMiddle Leve] which explicitly refer to
Schoubroeck, 1989). an intermediate position between the other response categories,

Frequently, polytomous graded scales present a central responféfill the integer scoring assumptions. These kinds of central
category that is used to represent an intermediate stand on the lateattegories are expected to more adequately represent an
construct. The results obtained in a number of studies (Andrich, determediate position on the latent continuum than categories like
Jong and Sheridan, 1997; Asensio and Rojas, 2002; Gonzalek)ndecidedor Not Sure(Morales, 2000).

Roma and Espejo, 2003; Hernandez, Espejo, Gonzélez-Roméa and

GoOmez, 2001) suggest that central categories with labels that are The integer scoring assumptions
not explicitly assigned an intermediate position in the latent
construct, such asot Sure Indifferent Neutral Undecidedor?, The integer scoring system relies on two main assumptions (see

are not generally used by respondents in the way assumed by ti@onzalez-Roma and Espejo, 2003). First, it is assumed thaj the m
integer scoring. Some of the studies also suggest that centraésponse categories awrdered along the continuous latent
variable @) in the manner indicated by the integers assigned to
each response category. So, for a three-response category item
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on 6 will have the greatest probability of choosing the highestnot represent the number of ordered thresholds passed by the
category. Second, it is also assumed that therenateordered  subject.
thresholds<) that designate boundary positions between adjacent
response categories, in such a way that within a given interval of Testing the integer scoring assumptions with different middle
6 values every response category has the highest probability of categories: empirical evidence
being selected. For example, for the three response category item,
the most probable response will be @ & t;; the most probable Some studies have tested the assumption of ordered thresholds
response will be 1 if; < 6 <, and the most probable response by using the so-called Rasch models (Andrich et al, 1997; Asensio
will be 2 if 6 = t,. and Rojas, 2002; Rojas and Fernandez, 2000). Others have tested
The probability of each subject's response to an item isboth the ordering of categories and the ordering of thresholds by
determined by the interval in which the subject’s value falls. using Bock’s Nominal Model (NM, Bock, 1972) (Gonzalez-Roméa
Therefore, when the two aforementioned assumptions are met, trend Espejo, 2003; Hernandez et al, 2001).
score obtained by a subject by means of integer scoring represents One of the first studies to test the hypothesis of ordered
the number of ordered thresholds the subject has passed (Andrictinresholds was conducted by Andrich et al (1997). They analyzed
and Schoubroeck, 1989). Figure 1 (Panel A) shows the Categorg 5-point-Likert-response questionnaire with a middle category
Response Functions (CRFs) for a 3-category item when bottabeled adNot Sure Results showed that many items did not show
assumptions are met. ordered thresholds. In all cases, the disordered-threshold problem
Clearly, when the first assumption is not met, the CRFs will notinvolved the middle category, which did not work as a category in
appear in the expected order. Subjects with a specific positton in the middle of the others. Andrich and colleagues (1997) concluded
will not have the greatest probability of choosing the category thathat their results «confirm concerns with the middle category
is expected according to integer scoring (see the example depictetdsignated as Neutral, Not Sure or Undecided in the Likert-style
in Figure 1, Panel B). When the response categories are ordered @sponse format, and indicates that in this case it should not be
assumed by the integer scoring system, but the thresholds betwetrated as an attitude more or less somewhere between a negative
them are not, the second assumption is not met. In this case, evand a positive attitude» (Andrich, et al, 1997, p. 66).
though people who have the greatest probability of choosing a More recently, Asensio and Rojas (2002) compared the
category are those that one would expect, based on their positidanctioning of a 5-point Likert response scale with different
on the latent continuum, they will show an even greatermiddle response category labels and formats. Specifically they
probability of choosing one of the other categories. For thecompared five forms of the scale. For three of the forms all
example depicted in Figure 1 (Panel C), it can be seen that theesponse options were numbered (from 1 to 5) and a different
middle category is more likely to be chosen by people in themiddle category label was used in each formdifferent
middle of the continuum, but these people have a greatetUndecided and Neither in agreement nor disagreemEent.
probability of choosing either of the other two categories.another form, the middle categoleither in agreement nor
Consequently, when thresholds are not ordered, at least one of tllésagreementvas used again, but no number accompanied any of
categories involved is not performing as expected in terms of itéhe response options in this case. Finally, a response scale
probability of being selected. There is no interval on the numbered from 1 to 5 with no labels accompanying the response
continuum for which that category has the highest probability ofoptions was also evaluated. After fitting a Rash model for Rating
being selected. In this case, the score obtained by a subject do8sales (Andrich, 1978; Masters, 1980), results showed that only
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Figure 1. Response functions for an item with three response categories. Panel A: ordered categories and ordered thresholds. Bateiel. die-

gories. Panel C: Disordered thresholds
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the scale with the numeric middle category 3 that had not an the regional public health service was 14.58 ye8B-(7.9).
specific label showed ordered thresholds. For the remainindRegarding gender, 37.9% of the sample were men.
scales, the assumption of ordered thresholds was not supported.
When the scales with middle categorigrsdecided Indifferentor Measures
Neither in agreement nor disagreememtre used, the middle
category did not work as a category in the middle of the others.  Two scales were used. The first one was made up of 4 of the 6
Regarding the studies that tested both the hypothesis of orderéttms included in the organizational demands scale constructed by
response categories and the hypothesis of ordered thresholdSchaufeli, Gonzalez-Roma, Peird, Geurts and Tomas (in press).
Hernandez et al (2001) and Gonzalez-Roma and Espejo (200Bespondents answered using a response scale ranging from «1.
evaluated a number of 5-point and 3-point Likert response scaleldot at all» to «5. Very much», with a central response category
with central categories labeled laslifferent Not Sure, ?andIn labeled «3. Middle level» («Término medio» in the original
BetweenTheir results showed that the assumptions of the integeSpanish Questionnaire). The reason only 4 out of the 6 items were
scoring were met for all the items only when the middle responseelected was that the inclusion of all the items resulted in a number
category wasn Between For the scales with central categories of possible response patterns®<515625) that exceeded the
Indifferent Not Sureor?, the assumption of ordered categories was number of response patterns that could be observed in our sample
met for all the cases, but the assumption of ordered thresholds wag 932 subjects. The data would have been very sparse, and the
not met for most of the items. Once again, the central category waexpected frequencies would have been extremely small.
the one involved. There was no interval on the latent continuunTherefore, the application of the classical goodness of fit indices
for which the central category had the highest probability of beingpased on the chi-square distribution would have been
selected. inappropriate. Consequently, only the 4 items with the highest
Thus, it is clear that response scales that include middldactor loadings were chosen. The alpha coefficient for the 4-item
categories frequently do not function as expected using the integescale was 0.80. The second scale was made up of 3 items that were
scoring system, since the assumption of ordered thresholds is netlected on their face validity from the emotional exhaustion scale
met. Some studies suggest that threshold disordering might depemad the Maslach Burnout Inventory (Maslach and Jackson, 1986).
on the meaning subjects assign to the central category. Specificalljhis short scale has been shown to have good psychometric
interpreting the central categories in a different way from theproperties (see Peir6, Gonzalez-Rom4, Tordera and Mafias, 2001).
expected «having an intermediate position on the continuum» (e.dn this case, the response scale ranged from «1. Never» to «5.
to show ambivalence or indifference, as a response style, as a sifyhany times», with a central category labeled «3. Sometimes» («A
of doubt, as a negative to reveal personal feelings, etc) is a potentiaéces» in the original Spanish Questionnaire). The alpha
source of multidimensionality that can cause the disordering of theoefficient for this 3-item scale was 0.79.
thresholds (Andrich, et al, 1997; Cheung and Mooi, 1994). Along
these lines, Rojas and Fernandez (2000) evaluated the ordering Ahalysis
thresholds on a 5 point scale with a middle category lalb&deter
in agreement nor disagreemerkheir results showed that the To assess the dimensionality of both scales we carried out two
assumption was only supported when subjects assigned to theeparate principal component analyses by means of PRELIS 2
middle response category the meaning of «an intermediate positiofdéreskég and Sérbom, 1993). The polychoric correlation matrices
in the latent trait». among the involved items were analyzed and the ordered
eigenvalues and percentages of variance explained by the
The present study components were evaluated (e.g., Barr and Raju, 2003; Gonzalez-
Roma, Hernadndez and Gémez-Benito, in press). Then, the NM
The results previously presented suggest that the label of th@Bock, 1972) was fitted to both scales by means of Multilog 6.0
middle response category could play an important role in its(Thissen, 1991). In this model, subjegs probability of
functioning. The aim of this study is to ascertain whetherresponding to thk, category of the,, item (Py) can be expressed
frequency and quantitative response scales with central categories follows:
Sometimesand Middle leve] explicitly labeled as being in the
middle of the other response categories, meet the integer scorina

assumptions. Pik (0]- ) = exd 0,3y + Cy )/élexp(ejaik + cik)

Method

where itemi has m response categories and k=1, 2,..., k,fim,
Sample is subjectg’s value on a continuous latent trait, and @ahend the

Cy are parameters associated with kieoption of itemi and are

The sample of this study was made up of 932 employees of aonstrained to sum to O for each itenff the g, values for item

Spanish regional public health service who participated in aare strongly ordered, then the corresponding response categories
research project about quality of life at work. A two-stage are ordered (Samejima, 1972; Bock, 1997). Thus, examination of
randomized sampling procedure was carried out. In the first stagey, estimates allows us to test the assumption of ordered response
250 work units were randomly selected. In the second stage, fowategories. The thresholds, ) between two successive response
subjects were selected from each unit: the supervisor and thremtegories must be estimated in order to test the assumption of
members who were randomly selected. The average age of th@dered thresholds. In the NM this can be done as follows (Bock,
total sample was 41.18 yeaSIE 9.18), and the average tenure 1972, 1997):
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T(01)= (Gk - CGx1) / (@1 - Q) (item 4). In this figure, we can see that, although the five CRFs are
ordered along the continuum, for some of the categories there is
To assess the model's goodness-of-fit, MULTILOG yields the no interval onf for which they have the highest probability of

following statistic: negative twice the log-likelihood estimated for being selected compared to the other categories. Specifically, there
the model (-2log). This statistic is chi-square distributed on (S-1) is no range 06 values within which the middle response category
— 2n (r -1) degrees of freedom (Bock, 1997), wh&ris the Middle Leveland the fourth categoQuite a Lotshow the highest
number of response patternds the number of items, amds the probability of being selected.
number of response categories. The -Rlagatistic is very Regarding the items that compose the «emotional exhaustion»
sensitive to sample size. With large samples, almost every modeicale, with a middle response category lab&ethetimesboth
would be rejected (Hambleton, Swaminathan and Rogers, 1991jhe assumption of ordered response categories and the assumption
Thus, in the present study, we computed the ratio between\.-2logof ordered thresholds were supported for all the items, since both
and the model's degrees of freedom as the basis for model fihe a and t parameter estimates were ordered along the latent
assessment (Drasgow, Levine, Tsien, Williams and Mead, 1995ontinuum. The representation of the CRFs in this case was
Bock, 1997; Gray-Little, Williams and Hancock, 1997). A ratio similar to that depicted in figure 2.
smaller than 3 is considered to be an indicator of a satisfactory fit
for the model (Bock, 1997; Drasgow et al, 1995).

Table 2
a parameter estimates yielded by the Nominal Model, and threshold estinjates
Results (v) for both scales

Dimensionality Response categories

F h | | ith . | Organizat. Not at Just Middle Quite a A lot

or each scale only one _component with an eigenval ue gr_eat( demands all alittle level ot
than 1 was obtained. The first component of the «organizationg
demands» scale explained 67.84% of the variance and the fir{ Item1 a -2.08 -0.90 0.15 0.96 1.88
component of the «emotional exhaustion» scale explained 74.67¢ T -0.95 -0.69 -0.30 035
of the vgrlance. So we_con(_:luded t_hat the two scales met th ltem 2 4 450 170 086 206 328
assumption of unidimensionality required to apply the NM. . 119 0.49 043 0.98
Fitting the Nominal Model Item 3 a 278 -0.73 0.16 0.40 0.93
T 0.83 0.08 0.40 0.93
For each scale, the NM was fitted to data. In both cases, th | a 190 039 031 047 151

model showed an acceptable fit according to the criteria propose . 051 051 056 0.36
by Bock (1997) and Drasgow et al, (1995): the ratio between
2logh and the model’s degrees of freedom was smaller than 3 (sg Emotional Never  Occasionally Sometimes  Much of Most of

table 1). exhaustion the time the time
Thea parameter estimates provided by the NM for the items or a 217 113 0.09 117 22
both sgaleg are displayed in table 2. For the items that make up t N 265 188 003 0.83
«organizational demands» scale with a central category labele
Middle Leve] the assumption of ordered response categories wa| Item 2 a -5.93 -3.62 -0.10 3.43 6.22
supported in all cases. Theparameter estimates were ordered as v -148 053 036 0.98
expectec_l from the integer scoring for the f_ou_r an_alyzed |te_ms. Th tem 3 a 275 143 0.14 175 229
assumption of ordered threshold¥ \as satisfied in all the items . 078 29 1.39 263

but one (item 4). In figure 2 we show the CRFs for one of the item
with ordered response categories and ordered thresholds,

specifically for item 2. It is observed that all the CRFs are orderec 14

along thed continuum, and all show an interval@tior which they N\'\ «
have the highest probability of being selected compared to any ¢ 0.8 <

the other categories. In figure 3, we show the CRFs for the item i /

which the assumption of ordered thresholds was not supporte o 06 *

0.4 m
Table 1 /:/
Fit indices for Bock’s Nominal Model in each of the analyzed scales 0.2 X
X \0\0
Scales 02

-3 25 -2 15 1 05 0 05 1 15 2 25 3

Organizational demands Emotional exhaustion
0
-2logh 796.1 935
—— k1 —— k2 —o— k3 —o— k4 —x— k5
gl 273 101.0 ) ) ) o
-2logligh 292 0.93 Figure 2. Category response functions for item 2 (Organizational de-

mands), with ordered response categories and ordered thresholds
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1 comparison with the other categories, can contribute to reducing
6\0\0\ o the number of items with disordered thresholds. According to our
0.8 " results, this is especially true for the frequency scale with the
\ Ve central categorysometimesResults obtained by Gonzalez-Roma
N 06 /* and Espejo (2003) with the central categémyBetweenalso
04 \ « support the better functioning of central categories explicitly
| referring to an intermediate position.
0.2 Xxx The use of midpoint labels that are close to the theoretical
/ == X meaning expected in the integer scoring procedure can contribute
04 § i % to using and interpreting the response scales according to that

* »

theoretical meaning. However, the use of these kinds of labels
does not guarantee that they will function as expected according to
the integer scoring system. To take an obvious example, one of the
—o— k1 —o— k2 ——k3 —x— ka4 —x— K5 items on the «Organizational Demands» scale showed disordered
Figure 3. Category response functions for item 4 (Organizational de- thresholds, in spite of the fact that the middle category was
mands), with ordered response categories and disordered thresholds  explicitly labeled as being in the middle of the other categories.
So, although these kinds of labels seem to be more appropriate
Discussion than more ambiguous labels, suchNt Sureor?, the use of
explicitly middle labeled categories does not guarantee their
Items with polytomous graded response scales are usuallgppropriate use and interpretation. Middle categories can be
scored following the integer scoring system. This scoringselected for reasons other than the position of the individuals in the
procedure assumes that both the response categories and fhgent continuum. People can choose the middle category as a
thresholds between them are ordered. When these assumptions agsponse tendency, as an expression of doubt or indecision, due to
met, a subject’s score reflects the number of ordered thresholds hiedifference or ambivalence, because they do not understand the
or she passes. However, these assumptions should not be taken $tatement, because they do not want to reveal their personal
granted (Andrich et al, 1997). A number of studies (Andrich et al feelings, etc. (e.g., Dubois and Burns, 1975; Raaijmarkers, van
1997; Asensio and Rojas, 2002; Gonzalez-Roma and Espejdjoof, Hart, Vergot and \ollebergh, 2000; Moustaki and
2003; Hernandez et al, 2001) have shown that central categorigd’'Muircheartaigh, 2002; Presser and Schuman, 1980; Schuman
with labels not explicitly referring to an intermediate position in and Presser, 1981). And all these possible interpretations can
the latent construct, suchldst SureIndifferent Undecidedcand?, operate, even if the middle categories are labeled with the aim of
are not generally used by respondents as assumed in the integeaximizing their appropriate use by the individuals.
scoring, since the assumption of ordered thresholds is not met. So, apart from using middle categories that explicitly refer to
Specifically, even though people with intermediate levels on thean intermediate position on the latent construct, some other
latent continuum are those who have the greatest probability o$trategies can be used in order to foster the appropriate use of the
choosing the middle response category, they show an even greateiddle response categories. One possible strategy is to provide a
probability of choosing one of the adjacent categories. second non-directional category labelBdnt Know, which is
The present study evaluates the extent to which centralikely to attract individuals’ responses that do not reflect their
categories explicitly labeled as being in the middle of the othempositions on the latent continuum. In this sense, Harter (1997)
response categories, specificaMjiddle Leveland Sometimgs  showed that adding Bon't Know alternative to a 5 point-Likert
function as expected according to the integer scoring system. Thesponse scale improved the operating characteristics of the
assumptions are tested by means of Bock’s NM (1972) in two 5€entral category. A different strategy involves giving specific
response scales. instructions about the use of the middle category, in such a way
Results show that the first assumption (the ordering of thethat people choose the middle category only if they feel they are
response categories) is met for all the items in the two scalelcated in the middle of the continuum compared to the other
analyzed (seea estimates in table 2). So, as expected whenresponse categories. Results obtained by Rojas and Fernandez
applying the integer scoring, the probability of choosing a higher(2000) support the usefulness of this strategy. Specifically, the
category increases as the latent continuum values increase. Thssumption of ordered thresholds was supported when subjects
second assumption (the ordering of the thresholds) is satisfied favere instructed to select the central category to reflect an
the 3 items that make up the «Emotional Exhaustion» Scale, but intermediate position in the latent trait, and it was not supported
is not satisfied for one of the 4 items (item 4) on the when subjects were instructed to select the central category as an
«Organizational Demands» Scale (sesstimates in table 2). For expression of doubt and indecision. Future studies should
this item, the disordering of thresholds involves not only theinvestigate the efficacy and relative importance of each of these
middle categonMiddle Lervel, but also the fourth catego@uite alternative strategies. Finally, it is also possible to disregard
a Lot.For both categories, there is no interval ifor which they central categories and use an even number of response options.
have the highest probability of being selected (see figure 3). However, different authors recommend including a central
Comparison of these results with those obtained in prior studiesategory, so people are not forced to choose an alternative that
where middle categories were not explicitly referred to anmay not describe them (Neumann, 1979; Sudman and Bradburn,
intermediate position on the latent construct suggests that, i1989).
general terms, using middle categories explicitly labeled to Apart from the labeling of the middle categories, some other
express an intermediate position on the latent continuum, ifactors such as the number of response options could also play an

T
-3 -25 -2 -15 -1 0 05
0
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important role in the functioning and interpretation of the different different midpoints (as in the study carried out by Gonzalez-Roma
response categories (Andrich and Master, 1988; Komorita anénd Espejo, 2003). However, the results obtained in the present
Graham, 1965; Weng, 2004). The impact of the number ofstudy still represent valuable empirical evidence accumulated for
response options on reliability, validity and model fit has beenitems with middle categories that explicity refer to an
evaluated in a number of studies (e.g., Hernandez, Mufiiz andhtermediate position. Second, we have no information about the
Garcia-Cueto, 2000; Tomas and Oliver, 1998; Sancerni, Melia ancheaning subjects assigned to the middle categBdesetimeand
Gonzéalez-Roma, 1990). The possible impact of the interactiorMiddle Level So we cannot ensure that the correct interpretation
between the number of response categories and the label of tld these central categories (according to the meaning expected
middle response option should be evaluated in future research. under the integer scoring) is directly responsible for the observed

The present study has a number of limitations we would like toordered thresholds. The extent to which the meanings attributed to
point out. First, since the scales evaluated are measures tlie different middle categories vary with the different labels and
different constructs, the items that make up each scale are not tldfect the ordering of thresholds differently should be addressed in
same. ldeally, the same items should have been measured withture studies.
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