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Titulo: Evaluacién adaptativa informatizada del clima organizacional.
Resumen: Los Tests Adaptativos Informatizados (CAT) constituyen un
gran avance en el campo de la evaluacién de las ciencias sociales y de la
salud. Es interesante incorporar este desarrollo metodolégico al campo de
la psicologia organizacional. El objetivo de esta investigacion es desarrollar
un CAT para evaluar el clima organizacional. Para ello, se construyé un
banco de 160 items, que se administré a una muestra de 3163 trabajadores
(M = 51,90 aftos; DT = 6,28 afios). Los resultados muestran que el CAT
funciona de manera eficiente para los tres bancos de items utilizados (150,
130 y 50 items). La funcién de informacién muestra que el rasgo latente se
mide con una precisién similar en todo el rango de valores. La correlacion
entre las puntuaciones obtenidas con el CAT, los tres bancos de items y la
escala CLIOR de clima organizacional fue superior a 0,90 en todos los
casos (ET <0,32). Con una precision fiajada en ET <0,32, el CAT de 150
items utiliza una media de 22,5 items (DT = 13,5). El CAT desarrollado
permite una evaluacion util y precisa del clima organizacional en contextos
organizacionales.

Palabras clave: clima organizacional, tests adaptativos informatizados,
teorfa de respuesta a los items, evaluacion.

Abstract: Computetized Adaptive Tests (CAT) constitutes a major ad-
vance in the field of the assessment of social sciences and health. It is in-
teresting to incorporate this methodological development to organizational
field. The objective of this research is to develop a CAT for evaluating the
organizational climate. In order to do this, a bank of 160 items was con-
structed, which was administered to a sample of 3,163 workers (M age=
51.90 years; SD= 6.28 years). The results show that the CAT works effi-
ciently for the three item banks used (150, 130 and 50 items). The infor-
mation function shows that the latent trait in the whole range of values is
measured with similar accuracy. The correlation between the scores ob-
tained with the CAT, the three item banks and the CLIOR scale of organ-
izational climate was higher than .90 in all cases (§£<0.32). With a SE<
0.32, the 150 item CAT uses a mean of 22.5 items (§D = 13.5 items). The
CAT developed allows an accuracy and useful assessment of the organiza-
tional climate on organizational settings and research.

Key words: organizational climate, computerized adaptive testing, item
reponse theory, assessment.

Introduction

Computerized Adaptive Testing (CAT) can save time and al-
leviate the burden on both examinees and test administra-
tors, as compared to traditional computer-based or pen-and-
paper assessments (Chien et al., 2011; Chien, Wu, Wang,
Castillo, & Chou, 2009; Lord, 1990; Wainer et al., 1990).
CAT, which is based on Item Response Theory (IRT), is a
test administration method that tailors the assessment to the
latent-trait level of the examinee (Cella, Gershon, Lai, &
Choi, 2007; Jette, Haley, Ni, Olarsch, & Moed, 2008; Lotd,
1990). CAT has attracted much attention because of its bet-
ter control of item exposure and lower cost of item devel-
opment (Chien, Wang, Wang & Lin, 2009; Jette et al., 2008).
CAT overcomes the shortcomings of the two traditional
forms of standardized assessments, both the burdens associ-
ated with lengthy assessments and the loss of precision and
reliability of shorter fixed-form assessments. Furthermore,
CAT may considerably improve test precision and lower
floor and ceiling effects as compared to the short form sur-
veys being used today (Bjorner, Chang, Thissen & Reeve,
2007).

In CAT administration, the program uses the response to
an initial question to establish a general range of likely func-
tion. Subsequent questions are selected through the applica-
tion of algorithms to progressively refine the estimated score
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to the range of precision established a priori by the examiner.
Regardless of the actual items administered all scores are on
the same scale, which supports comparisons across time or
across groups of individuals with different levels of current
functional performance. The development of a CAT re-
quires: a) a set of items (item bank) that examine each out-
come; b) items that scale consistently on a single dimension
from low to high ability (latent trait); and c) rules to guide
starting, stopping, and scoring. Although CAT offers a po-
tential solution to the conflict between psychometric ade-
quacy and measurement feasibility, the psychometric propet-
ties of CAT instruments must be demonstrated empirically
(Jette, et al., 2008).

Item banks and CATSs have the potential to greatly im-
prove the assessment of health and social sciences outcomes
(Bjorner et al., 2007; Cella et al., 2007; Jette et al., 2008).
Since the 90s, a variety of CATs have been developed in dif-
ferent healthcare fields (Revicki & Cella, 1997), such as those
for rheumatoid arthritis (Martin et al., 2007), cancer (Pe-
tersen et al., 2006), pediatrics (Allen, Ni, & Haley, 2008),
back pain (Kopec et al., 2008), anxiety (Gibbons et al., 2008;
Walter et al., 2007), depression (Smits, Cuijpers, & van
Straten, 2011), schizotypy (Fonseca-Pedrero, Menéndez,
Paino, Lemos-Giraldez, & Muiiz, 2013), quality of life of in-
dividuals attending primary care settings (Rebollo et al,
2010), activities of daily living function in stroke patients
(Chien et al,, 2009), enterprising personality assessment
(Pedrosa, Suarez, Garcfa-Cueto, & Muiliz, 2016) or function-
ing and disability in older adults (Jette et al., 2008).

Moreover, a web-based computer adaptive testing appli-
cation has been found regarding workers’ perceptions of job
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satisfaction among hospital employees in Taiwan (Chien et
al., 2011). The Rasch model (Andrich, 1978; Rasch, 1960)
was used to examine workers’ responses to the Job Content
Questionnaire (JCQ) (Cheng, Luh & Guo, 2003) in 2008.
The items meeting the requirements of the Rasch model
were used to construct the Web-CAT in 2009. Of the 37
items on the tool, 24 items fit the model faitly well. The pet-
son-separation reliability for the 2008 surveys was 0.88.
Measures from both years and a job satisfaction item for
groups were successfully evaluated through item-by-item
analyses using the t-test. Workers aged 26-35 felt that job sat-
isfaction was significantly worse in 2009 than in 2008, and
female nurses with work tenure beyond 18 years showed the
most significant deterioration.

The organizational climate is the set of perceptions
shared by workers in a given workplace. It is essential to ad-
dress this construct in the study of individual and group be-
haviors that occur within organizations (Asif, 2011; Denison,
1996; Ostroff, Kinicky, & Tamkins, 2003). Organizational
climate is a fundamental construct in work and organization-
al settings, as it provides an appropriate context for studying
organizational behavior, allowing the exploration of individ-
ual and group behaviors (Asif, 2011; Denison, 1996; Ostroff,
Kinicky, & Tamkins, 2003). A large number of empirical
studies have linked this construct with diverse factors, such
as job satisfaction (Schnake, 1983), commitment (deCotiis &
Summers, 1987), psychological well-being (Cummings &
deCotiis, 1973), absenteeism (Steel, Shane, & Kennedy,
1990), psychosocial risks (Vartia, 2008), or violence in the
workplace (Cole, Grubb, Sauter, Swanson, & Lawless, 1997).
Relations have also been found between organizational cli-
mate and various types of performance in organizations, in-
cluding economic (profitability, productivity, etc.), techno-
logical (development of new products, etc.), commercial
(market share, specific niches, etc.) and social performance
(effects on consumers, supplies, and the general public) (Bar-
tram, Robertson, & Callinan, 2002). The most common and
traditional way of assessing organizational climate is through
self-reports covering several dimensions, such as autonomy,
cohesion, trust, pressure, support, recognition, impartiality,
and innovation (Mufliz, Pefia-Suirez, de la Roca, Fonseca-
Pedrero, & Garcia-Cueto, 2014; Pefia-Suirez, Mufiiz,
Campi]lo—Alvarez, Fonseca-Pedrero, & Garcfa-Cueto, 2013).
It will be interesting, however, to introduce new measure-
ment models to this field of research, since advances in the
measurement field, such as IRT framework, improve the
precision in the assessment of this construct as well as its
comprehension.

To date, a CAT for organizational climate assessment has
not yet been developed. It could be interesting to incorpo-
rate this methodological development to organizational field.
It is possible that these new assessment methods allow us to
improve our accuracy on it measure as well as our
knowledge about the organizational constructs. Within this
framework of research, the main goal of this study is to de-
velop a new CAT for assessing organizational climate in a

large sample of workers. In order to achieve this overall goal,
there are three specific objectives: First, to study the psy-
chometric properties of three banks of items (150, 130, and
50 items). Second, to develop the CAT, which works both
on-line and offline. Third, to test the efficiency of the CAT
with each of the three item banks designed. It is hypothe-
sized that sound reliability of the item banks will be estab-
lished. It is further hypothesized that CAT will assess with
more efficiency organizational climate construct.

Method

Participants

The sample was made up of 3,163 workers in the public
health service of the Principality of Asturias (a region situat-
ed in northern Spain). With some minimal exceptions due to
random factors, the sample practically coincides with the en-
tire population of workers in the healthcare field from the
Principality of Asturias, except for physicians and nurses. In
total, 88.7% of respondents worked in specialized care and
11.3% in primary care. The mean age was 51.90 years (§D=
6.28). Eighty per cent of the participants in the sample were
women, and 20% were men. Table 1 shows the professional
groups and categories assessed. Of the 3,163 participants
that comprised the original sample, 442 participants were
eliminated due to presenting missing data in any of the 160
items. Thus there were 2,721 participants in the final sample
on which the CAT for organizational climate is based.

Table 1. Professional categories included in the sample.

Type of care Professional category ” %
Auxiliary nurse 53 155
Administrative assistant 199 55.9

Primary Porter N 62 17.3
Laboratory technician 2 0.7
X-ray technician 2 0.7
Other 39 11.0
Auxiliary nurse 1,148 40.9
Administrative assistant 480 17.1

Specialist Porter N 356 12.7
Laboratory technician 87 3.1
X-ray technician 53 1.9
Other 682 24.3

Instruments

The CLLIOR scale (Pefia-Suarez et al., 2013). This measur-
ing instrument enables the assessment of organizational cli-
mate from Classical Test Theory and consists of 50 Likert-
type items. Psychometric properties of the CLIOR scores are
well stablished. Previous studies showed a Cronbach’s alpha
of 0.97 and an essentially one-dimensional structure. The
discrimination indices of the items were all greater than 0.40
and none of the items displayed differential functioning by
sex. Organizational climate is a fundamental construct in
work and organizational settings, as it provides an appropri-
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ate context for studying organizational behavior, allowing the

exploration of individual and group behaviors (Pefia-Suarez

etal, 2013).

The initial bank consists of 160 items on organizational
climate, in Likert-type format with five response alternatives.
It was applied using a pen-and-paper measuring instrument
with a sample of 3,163 Spanish healthcare workers. The
items were designed with the purpose of evaluating the
fundamental facets that make up the aforementioned con-
struct: Work organization (23 items), Autonomy (7 items),
Participation (7 items), Cooperation (17 items), Rewards (23
items), Relations (19 items), Job attachment (30 items),
Work-life balance (10 items), Innovation (7 items), and Phys-
ical conditions (17 items) (Mufliz et al., 2014; Pefia-Suarez et
al., 2013).

For the construction of the items we followed recent
psychometric developments and guidelines (American Edu-
cational Research Association, American Psychological As-
sociation, & National Council on Measurements in Educa-
tion, 2014; Delgado-Rico, Carretero-Dios, & Ruch, 2012;
Downing & Haladyna, 2006; Haladyna, 2004; Moreno,
Martinez, & Muiiz, 2006, 2015; Mufiz & Fonseca-Pedrero,
2008; Navarro-Gonzalez, Lorenzo-Seva, & Vigil-Colet,
2010).

The operational definition of each CLIOR subscales is:

1. Autonomy (7 items). You value when the exercised su-
pervision is flexible in nature and allows for a certain de-
gree of autonomy when it comes to decision making in
the work place (e.g. my superiors monitor me very close-
ly).

2. Cooperation (14 items). You try and understand the
meaning and the motive behind the level of support giv-
en by colleagues and supetiors (e.g. it’s easy to find help
when I need it).

3. Balance Work-Life (10 items). Indicate to what extent
your working hours allow for you to fulfil commitments
in your personal life (e.g. my working hours adapt well to
personal commitments).

4. Innovation (7 items). This refers to the company’s degree
of innovation, dynamism, and adaptation to current mar-
ket requirements and also to whether the organization
encourages its employees to generate further innovation
(e.g. my work place values innovative contributions).

5. Participation (7 items). This shows the extent of freedom
the company offers to employees to suggest new ideas
and procedures that could enhance performance levels
(e.g. everything is decided by those high up in the com-
pany.)

6. Incentives (27 items). This corresponds to the employees’
evaluation of the level of compensation received for a
job well done (e.g. I personally feel that I give more than
what I get back in my job.)

7. Organization of work (23 items). This represents the im-
portance that the organization gives to rules and proce-
dures; to what extent the company controls the organiza-
tional aspects of each post in order to ensure that these
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objectives are clear and transparent (e.g. the correlation
between my job desctiption and the tasks that I undergo
is good).

8. Relationships (19 items). This measures the employees’
perception of the working environment and whether or
not they feel they work within an agreeable working at-
mosphere with positive interactions, in a horizontal sense
(with colleagues) or in a vertical sense (bosses and supe-
riors). (e.g. I genuinely feel that my supetiors support
me).

9. Sense of identification (28 items). This refers to the feel-
ing of satisfaction and the sense of accomplishment and
pride associated with doing the job (e.g. my job title is
given the social acceptance that it deserves).

10. Physical conditions of the job (18 items). This refers to
all of those aspects related to the physical conditions of
the job such as the working environment, temperature,
noise level, lighting etc. (e.g. the air conditioning in my
workplace makes it an unpleasant environment to work
in); it also refers to aspects related to the outlay and de-
sign of the work space, such as the distribution of office
furniture for example. (e.g. The layout and working space
in my place of work is well distributed).

Procedure

All public healthcare workers in the Principality of Astu-
rias except doctors and nurses received a pen-and-paper
questionnaire, addressed to them by name, consisting of the
160 items that made up the item bank used. They were in-
formed that their responses would be anonymous and confi-
dential, and that upon completion of the questionnaire they
were to deliver it anonymously to the personnel department.
The study was approved by the research and ethic committee
at the University of Oviedo.

Design and data analyses

The first objective was to create three item banks of dif-
ferent sizes: 150, 130, and 50 items. Firstly, the initial bank of
160 items was screened. The criteria for elimination of items
in this first phase of the study were threefold and followed
IRT protocol: items with a corrected item-total correlation of
less than 0.15 were deleted (9 items) as well as items showing
Differential Item Functioning (DIF) by sex (1 item). These
10 items did not fit the IRT model used, having standardized
residuals greater than 2. After this initial item-screening pro-
cess, the first bank was formed with 150 items. Subsequently,
from the 150 item bank a second bank of 130 items was de-
veloped. To avoid the problem of the standardized residuals’
sensitivity to sample size (Hambleton, 1989), the items were
calibrated with four different sample sizes: 1,500, 1,000, 500,
and 2,221 (Rojas-Tejada & Pérez-Meléndez, 2001).

As screening criteria, items with a lambda of less than 0.5
points and with a standardized residual greater than 2 points
were removed, in at least three of the four sample sizes
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analyzed. The Pearson correlation between the lambda and
standard errors of the items was -.81. The response patterns
of individuals that had a poor fit to the data were also
eliminated. Finally, starting again with the original bank of
160 items, 110 items were removed that had higher
standardized residuals in the calibration of these in the four
sub-samples established. A third bank of 50 items was
obtained with an essentially unidimensional internal
structure. To assess the psychometric properties of the CAT,
the three banks of 150, 130 and 50 items were administered
to a subsample of 500 individuals randomly selected from
the initial sample. The scores on the CAT for this subsample
were cotrelated with the total scores obtained in all items of
the three banks, as well as the scores obtained on the CLIOR
scale.

To estimate the CAT scores, five levels of error
estimation (SE) were used: 0.20, 0.32, 0.40, 0.50, and 0.60.
The number of items required to obtain the scores with
these error rates was calculated. To improve the validity of
the results, the 500 cases in which the CAT was administered
were not used in the calibration of the items (Smits, Cuijpers,
& van Straten, 2011).

For the preparation of the item banks, the following were
evaluated: a) the unidimensionality of the items, estimated
according to the percentage of variance explained by the first
factor; b) the goodness of fit indices of the data to the
Graduated Response Model by Samejima (1969, 1974); and
¢) the invariance of the different parameters of the model
(Aguado, Rubio, & Haley, 2005). Then, the correlations
between the scores obtained on the CAT and those obtained
in the administration of all of the items of the three banks
were calculated. The correlations between the scotres on the
CAT and those obtained on the CLIOR pen-and-paper scale
wetre also calculated.

For the construction of the computerized adaptive
version the CAT algorithm was implemented (Van der
Linden & Glas, 2001; Walter, 2010), using self-developed
software in PHP with client-server technology. This software
allows online management of the CAT that has been
designed. The algorithm performs the following steps: a) it

initially starts with a parameter estimate of éo — 0.0 which
is assumed as the population mean; b) in order to estimate
the following value of 0, the item that presents the highest
information value for the estimated 0 is selected and
presented to the patticipant for him/her to provide an
answer; and c) once the participant’s response is obtained, it

is used to obtain a new estimate of él and to select the
corresponding standard error. Steps 4 and ¢ are repeated until
one of the following criteria are met: a) a previously
established fixed number of items is administered, or b) a
given level of error in the estimation of the participants’
scores is reached. Five different levels of SE were
established to estimate the CAT scores: 0.20, 0.32, 0.40, 0.50,
and 0.60.

The Graduated Response Model by Samejima was used
for the estimation of item parameters (Samejima, 1969,
1974), using MULTILOG software (Thissen, 1991). Addi-
tionally, using the IRT framework, an Item Characteristic
Curve (ICC) was constructed for each item. This curve, or
trace line, reflects the probability of the person’s response to
each item and his/her level on the latent construct measured
by the scale. Furthermore, IRT allows us to estimate the con-
tribution each item makes to the assessment for each level of
the latent construct: the information function. The SE is in-
versely linked to the information distribution used, and
hence, the estimated standard error is available for each as-
sessment.

Results
Psychometric properties of the item banks

Table 2 summarizes the values of unidimensionality and
internal consistency of each of the item banks and the
CLIOR scale. Exploratory Factor Analysis (EFA) carried out
on the bank of 150 items indicates that the first factor
explains 21.9% of the total variance, which means that the
bank is not strictly unidimensional (Reckase, 1979). This fact
is corroborated if we use the ratio test between the first two
eigenvalues resulting from the EFA. Accordingly, the ratio of
4.0 between the two eigenvalues is close to the value of 5
points established as the minimum criterion by some authors
(Martinez-Arias, 1995). Furthermore, the Cronbach alpha
coefficient reached a value of 0.97, indicating a high internal
consistency of the item bank scotes.

Table 2. Unidimensionality and internal consistency of the item banks

analyzed.

Ttem Banks % first factor  1st/2nd ratio eigenvalues  Alpha
150 21.9 4.0 97
130 24.2 4.9 97
50 40.1 8.9 97
CLIOR scale 34.3 5.7 97

With regards to the bank of 130 items, a first dominant
factor explains 24.2% of the total variance. The internal
consistency was high, with a coefficient alpha of .97. The
bank of 50 items had a much more pronounced
unidimensionality than the two previous item banks, with the
first factor explaining 40.1% of the total variance. The
internal consistency was .97, as in the previous bank.

The information functions of the three banks of items
and the CLIOR scale are shown in Figure 1. The test
information function is plateau-shaped indicating similar
accuracy in the measurement of the trait across the range of
values, even at the extremes.
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Psychometric functioning of the CAT

Table 3 shows the correlation between the theta estimat-
ed in the CAT with the total score of the CLIOR scale as
well as with the total sum of the items in each bank respec-
tively. As can be observed, setting the stopping criterion at
SE<0.32 and with the random sample of 500 participants,
correlations between the banks of 150, 130, 50, and the
CLIOR scale were found, of .94, .94, .92, and .94 respective-
ly. When the 50 items of the traditional CLIOR pen-and-
paper scale were administered and adaptively computerized,
the correlation between the two scores was .98 and the intra-
class correlation coefficient was .93. This result is interesting
and can be taken as a criterion for validation of the algorithm
developed for the CAT.

60

0 00000y
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seee TIF_150

30
- = =TIF_130
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— CLIOR
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326 2 16 1 06 0 06 1 16 2 26 3
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Figure 1. Information Functions of the three item banks used (150, 130,
and 50 items), and the CLIOR scale.

Fernando Menéndez et al.

Table 3. Correlations between scores on the CAT and those obtained with
the three item banks and the CLIOR scale.

Standard Etrors

Item Banks 020 032 040 050  0.60
150 .96 .94 92 90 .89
130 .96 .94 92 92 91
50 .96 .92 .89 .88 .84
CLIOR scale .98 94 91 .89 .88

As seen in Table 4, the CAT with 150 items requires an
average of 22.5 items (§D=13.5) to obtain a reliable estimate
of the latent trait with a SE< 0.32. This average number of
items needed to achieve a reliable estimate with the CAT de-
creases to 7.1 items (§D=3.3) in the case of a stopping crite-
rion established at SE< 0.60. The bank of 130 items, despite
having increased its unidimensionality in relation to the bank
of 150 items, did not present greater efficiency with regards
to the average number of items requited to achieve a reliable
estimate of the trait studied. It required, as with the bank of
150 items, an average of 22.7 items (§D=12.1) to achieve a
reliable estimate of the latent trait with this adaptive proce-
dure.

The bank of 50 items, however, showed notable efficien-
cy when stopping criteria were established at SE< 0.32. Only
an average of 14 items was needed to establish a sufficiently
accurate estimate of the trait studied. Below this stopping
value, the CAT exhausts all items before reaching the stop-
ping criterion. If, on the other hand, the stopping criterion is
set to the value of SE<0.50, the average number of items
necessary to achieve a reliable estimate of the trait is 6.7.

Table 4. The average number of items used by the CAT to estimate the scores at different levels of error estimation.

Standard errors

Item Banks 0.20 0.32 0.40 0.50 0.60

M (SD) M (SD) M (SD) M (SD) M (SD)
150 115.9 (+23.5) 225 (£13.5) 142 (+12.1) 9.4 (+7.2) 71 (£3.3)
130 118.9 (£12.7) 227 (+12.1) 14.1 (+11.5) 9.2 (+6.4) 6.9 (+3.3)
50 49 (+0.8) 14.1 (+4.9) 9.3 (+4.5) 6.7 (+4.2) 5.1 (+3.9)
CLIOR 50 (0) 14.5 (+4.7) 9.3 (+4.0) 6.8 (+4.1) 5.1 (+3.4)
Discussion the construct (Ekvall, 1996). According to previous works,

The main goal of this research is to develop a CAT for as-
sessing the organizational climate in a representative sample
of workers in the public health service of the Principality of
Asturias. The organizational climate is the set of perceptions
shared by workers in a given workplace. It is essential to ad-
dress this construct in the study of individual and group be-
haviors that occur within organizations (Asif, 2011; Denison,
1996; Ostroff, Kinicky, & Tamkins, 2003). The most
common way to evaluate the organizational climate is
through self-reports that measure the various dimensions of
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the most relevant dimensions would be the organization of
work, autonomy, participation, cooperation, rewards,
relationships, connection, innovation, timetables, and work-

life balance (Carr, Schimidt, Ford, & DeShon, 2003; Delga-
do-Rico et al., 2012; Fernindez-Ballesteros & Sierra, 1984;
Corral & Perefia, 2010; Gonzalez-Roma et al., 1996; Jarde et
al., 2012; Lopez-Fernandez et al., 1988; Mufiiz et al., 2014;
Ostroff, 1993; Thumin & Thumin, 2011). Most of these
facets are convergent with those used in the CLIOR scale. It
is possible to obtain a general factor of organizational climate
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that will group together all of the facets (Corral & Perefia,
2010; James et al., 2008; Jones & James, 1979; Lazarus, 1982;
Lazarus & Folkman, 1984; Pefia-Suarez et al., 2013). The
development of a CAT for organizational climate, in addition
to the psychometric and measurement advantages involved,
examines the construct of organizational climate in detail,
confirming the hypothesis of a general factor of
organizational climate that reflects an  essentially
unidimensional underlying structure, which has facilitated the
construction of a CAT.

The bank of 150 items that we developed showed a high
internal consistency of the items as well as a moderate
unidimensionality and it behaved optimally when used in the
adaptive computerized version. In this bank, the correlation
between the theta estimated (latent trait) by the CAT and the
total score in the 150 items that comprise the bank was 0.89.
A second phase of item screening, to 130 items, enabled us
to increase the unidimensionality up to 24.2% of the total
variance explained by the first factor, removing 20 items with
poor fit to the model. This advantage in the
unidimensionality of the 130 item test, compared with the
data from the other item banks, does not seem to
compensate for the loss of information which occurs when
these 20 items are removed from the initial bank. Neither
does the efficiency of the CAT with this bank appear to
improve significantly from the 150 item bank, as can be
examined with the information function. The bank of 50
items, with 37 common items to the original CLIOR scale, is
clearly unidimensional and it substantially improves the
internal structure of the initial bank going from 34.3% of the
variance explained by the first factor to 40.1% for the bank
constructed using the IRT procedures. As for the validity of
the CAT, this 50-item bank does not exceed the correlations
found between the estimated theta score of the trait with the
bank of 150 items and the total score with the CLIOR scale.
However, when considering the correlations between the
theta score obtained with the CAT and the total score in the
bank, these exceed the scores of the 150 item bank by 0.3.

With regards to the efficiency of the CAT, this adaptive
test in conjunction with the bank of 150 items works
reasonably well in requiring an average of 22.5 items (+13.5)
to achieve a reliable estimate of the latent trait, with the
stopping criteria established at SE<0.32. Therefore, an
economy of approximately 56% is achieved in administering
items with this computerized adaptive procedure compared
with the traditional test, while maintaining a correlation of
.94. The economy of the measuring instrument is evidenced
when using the bank 50 items, as it requires only an average
of 14 items (+5) to obtain a reliable estimate of the trait with
a SE< 0.32. If the SE= 0.5, the average number of necessary
items is only 7 (+4). With the adaptive computerized test, an
economy of 70% is obtained when estimating the latent trait
compared to the traditional pen-and-paper method.

From the point of view of the information provided by
the different item banks studied, it is important to highlight
the gradual loss of information which occurs in the banks as

the number of items decreases. This can be seen more clearly
in the case of the bank of 50 items, which loses information
especially at the extreme values. The high Pearson
correlation found between the CLIOR scale adaptively
administered until the bank is exhausted compared with the
same scale conventionally administered using pen and paper,
enables the two instruments to be compared isometrically.
Although in this case the adaptive test did not provide any
advantages regarding a reduction in the number of items
presented, as the same 50 items were administered to each of
the 500 participants in the study sample, this high correlation
found allows us to justify empirically the validity of the
subsequent contrasts that were performed in this study.

After empirically testing this isometric equivalence be-
tween the adaptive administration of the items of the CLIOR
scale and the traditional administration with pen-and-paper
(r=.98 and ICC=.93), it can be concluded that of the differ-
ent item banks examined, the one that performs better in the
estimation of the trait under study is the 50 item one ob-
tained by IRT-based methods. More specifically, the adaptive
version achieved the screening of the original CLIOR scale,
increasing its unidimensionality and thus its reliability and ev-
idence of validity. Moreover, the results seem to support the
suitability of this adaptive procedure in significantly reducing
the number of items needed for accurate estimation of the
latent trait. The adaptive administration with the most rigor-
ous procedure (SE <0.32) reduces the test items to an avet-
age of 14 compared to the 50 items required by the tradi-
tional pen-and-paper test. If the stopping criterion of the
CAT is reduced to SE= 0.5, an average of 7 items are suffi-
cient to achieve an accurate estimate of the trait, especially at
the central values. Although the bank of 150 items presents
indicators of unidimensionality that are inferior to those of
the 50 item bank, it does however enable us to more fully
explore the construct of organizational climate with mini-
mum guarantees of reliability, especially in the extreme val-
ues of the trait. Finally, the large variety of items calibrated in
this bank will enable further estimates of the trait to be made
in the future, avoiding the repetition and overexposure of
the same items.

Although to date there are few studies on the administra-
tion of CAT in the organizational context, previous studies
have found results that are similar to those presented in this
paper. For example, Chien et al. (2011) have developed a
Web-CAT based on the Job Content Questionnaire (JCQ-
37), and have proven the CAT assessment to be more effi-
cient than traditional computer-based or pen-and-paper as-
sessments at collecting data regarding workers' perceptions
of job content.

According to the results obtained, we have a CAT with
good psychometric functioning, which is simple and fast and
allows the assessment of organizational climate in contexts of
both public and private organizations. The fact that the tests
are short and are administered in a computerized context
makes the CAT very appealing and can overcome the lack of
interest shown by many participants when faced with exces-
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sively long and repetitive traditional tests. Moreover, a CAT
on organizational climate would enable the administration of
different successive tests, but on the same scale, measuring
the same trait and adapted to different departments and/or
different professional profiles. It would even be possible to
have different tests that measure the same trait, which will
assess the efficacy of interventions for promoting health at
work and employee satisfaction. Finally, another line of work
that remains open, going forward, is a detailed analysis of the
facets that comprise the construct of organizational climate
for each CAT, thus aiming to explore the possibilities that
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