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PART f. ORIBCTIVES AND DESION
QP TEIR DATA COLLBCTION



1. INTRODUCTION

Since Andrews and Whitey {1974) paper * Developing measures of perceived
life quality: results from several surveys®, which actually represents a landmark for
. the assessment of perceived Life-quality , an enormous number of papers have
appeared trying to cover more or less the same objectives.

According to Dienner (1984), psychological Well-being has become a major
focus of applied and theoretical research, with over 700 studies published during the
past 25 years. The topic has become so popular that political and social scientists
jointly with psychologists publish a specialized journal, Social Indicators Research.
Therefore it is a rather important topic and it makes sense to develop measurement
instruments to evaluate the determinants of Life-quality (LQ) while trying to
overcome some of the problems detected in this literature.

During the last decades substantial progress has been made in finding effective
vays to measure people’s sense of well-being (WB), in learning how measures of
various aspects -domains- of LQ interrelate, and in evaluating how they contritnte
o the overall sense of WB. |

In the literature concerning this topic, specific concepts and definitions have
 been developed which we will refer to before setting up the core of this study.



2. PRELIMINARY
2.1 Objective versus subjective indicators

Since concepts such as sense of WB or LQ are unobsarvable constructs
indicators to measure them are required.

Traditionally the common division in subjective versus objective indicators was
accepted. The latter are based on reports of events or situations which do not
corcern respondents own life, that is demographic or background variables.
Nowadays this line of research has lost the popularity it had in the past because of
the modest results. In Campbell (1981) words * If we try 1o explain the population's
sense of WB on the basis of objective circurnstances, we will leave unaccounted for
most ve are trying to explain”.

At present, it is well known that these concepts should be measured by individual
evaluation which is entirely subjective. The perceived overall sense of WB is not
determined by individual's objective circumstances but mainly by the psychological
perspective (values, expectations and personality traits) from which the individual
perceives the circumstances (See Abbey and Andrews, 1985 and Wish, 1986).

2.2 Life as a whole and the specific life domains

The general sense of WB of the people is determined in a large extent by what
the individuals thermselves experience in the most important role-situations-domains
. {self, family life, work; friends; etc). Asaconsequence the LQ titerature has
devoted many pages to identify them, to find out how they are related, and to supply
adequate indicators o tape these life domains.

Multivariate statistical techniques such as Factor Analysis (Smith et al. 1969;
Kalleberg, 1972; Hodson, 1986) Principal Components analysis and cluster analysis
(Andrews and Withey, 1976) or smallest space analysis (Levy and Guttman, 1975)
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have helped ressarchers to identify these domains from a large list of items as

semi-independents concepts in the factors space.

Once these domains were stated they were used as predictors to evaluate their
contribution to the overall sense of WB by means of structural equation models or
regression techniques (See among others: Burt et al 1979 ,Campbell, 1981 Horley
and Little, 1985 or Hodson, 1936)

- Inthis study ve restrict the analysis to the Job-dorsain and four usual aspects
(values): job-security, salary, atmosphere; and education agreement, are considerad
1o evaluate their contribution to the job-satisfaction (See section 5.1). Since work
itself constitutes a domain of the perceived LQ that is wholly subjective, it should be
also measured by asking people their own opinion in assessing different job
situations. Therefore the questionnaire used will constitute a set of subjective
indicators to cover this domain. This questionnaire is described in section 5.2

2.3 The cognitive affective components of Well Being

" Having established that ve will deal with job specific subjective indicators, itis
necessary to refer to the two major dimensions of the parceived WB, i.e.,
Happiness and Satisfaction, in order to set up the framework of our research .

In spite of the fact that these two componenis did not become regular features of
- the sociological and psychological abstracts until 1973 (See Larsen et all, 1985),
since then, every article concerning this topic necessarily includes this distinction.
specially after the McKenrell's paper (1978) which clarifies the structure of the
perceived global WB model into the cognitive and affective factors.

Campbell {1976) already noted that some of the measures, namely, those dealing
vith “satisfaction” with life, seem 1o reflect primarily the "cognitive” dimension of
life. That is, responses to these measures reflect an intellectual process, in his own
vords *... the individual comgsares his perception of his present situation to a
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situation which he aspired to, expected or felt he deserved”. On the other hand,
other measures capture more the affective aspects of experience, i.e., the degree of
“happiness”.

Recent developments indicate that the cognitive and affective component may be
somewhat independent of each other. Ina review and reanalysis of pertinent
findings by Zanjoc (1980) it is suggested that affect and cognition are under control
of "paralle], separate, and parily independent systems in the organism”.

Since measwures of satisfaction reflect basically cognitive evaluation rather than
affective states, satisfaction is normally considered as a more stable quality of life
indicator than happiness, which is more susceptible to fluctuations of mood that
may vary from day to day.

Due to this constancy on the people’s level of satisfaction, it was the selected
component. Since in our research the questions about Job Satisfaction (J S}
‘would be recorded in three different points in time {See section 4)

. Before to concluding this introductory section it would be necessary to point out
that, we accept the arguments given by Quinn and Mangione (1973} or Organ and
Near (1985) that criticize the importance attached to this cognitive component in the

eval,m'ﬁon of the Job Quality, because affective states of work were probably of
much more inferest than the cognitive ones. Inspite of this fact the argument given
inthe previous paragraph explains why our research is focussed on subjective
measures of this cognitive component.
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3. OBJECTIVES OF THIS RESEARCH:

The present study aims to measure and evaluate determinants of 1S. Therefore
we have a double aim, namely, o develop a measurement instrument to collect data
and 1o build a mode! to analyse these data in order to explain JS.

Sociological stidies of J S concentrate on efficiency of work and productivity.
They explain IS by occupational status, specialization of tasks, styles of supervision,
opportunities for improvement or corporate structure than in the psychological
line pointed in previous sections. (See Warmous and Lawler, 1972; Miller, 1980, or
Hodson, 1936}.

Given the large amount of work already done (Hodson, 1985), it might seema
naive objective to repeat what other researchers have done. However, we are going
1o consider just a minor part of Hodson's model. To be precise, the four factors of
our mode! can easily be identified to what in this literature (Kalleberg, 1977) are
called job rewards. In addition to these rewards Hodson's mode! includes
background characteristics of the individual and the job as well as corporate
characteristics such as organizational size, capital intensity, degree of subsidy and
profit rate. This study does not pretend to shed new light in these discussions.

The new part in this shidy is that we use a different reasurement irstrurment and
secondly that we use an experimental design instead of a non experimental design
Both aspects are new and discussed below. -
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4. MEASUREMENT AND ANALYSIS PROBLEMS

Like many other Life quality researchers ve are involved in searching a set of
measures of perceived job-quality that could be used as social indicators, but before
centering our attention on “What" explains J S we will discuss "How" itshould be
measured.

What we have seen in the literature is a protiferation of measures of perceived
WB which normally provide 3,5,7,9 or 11 points answer scales (See Abbey and
Andrews, 1985 or Larsenet al, 1985), that is, data collected in categorical scales
which afterwards are used for the analysis as continuous scales. Thus, this will be
the first aspect to deal with

4.1 First measurement problem: Categorical versus Continuous data

In Psychophysics it is well known that the respondents are able to supply
information on a continuous scale. Krantz et al (1974) showed that the information
is stored by the individuals in a continuous scale, and there is no reason to believe
'ﬂnttherespommscanonlyexpressmeiropiniominacategorical scale. Since on
this scales, the subject is anchoring hirmself ina cell, the retrieved information will
result at ordinal level at maginum

- Inaddition interval or ratio scales are normally required to satisfy for the
assumptions of the statistical techriques common!y used in this field for the data
analysis. Obviously,this assumption is violated when categorical scales are used to

collect data.

Moreover, a frequent focus of interest in perceived WB, which concerns
comparative studies (See Szalai and Andrews, 1980) is to look for constancies
or-and differences among countries. A problem many authors found in the data
used to carry out these comparisons, was that no standard category scale was
available so they did not trust the measures provided by different studies
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{See McKennell etal, 1980). Already in 1976 Andrews and Withey asked
themselves:

"To what extent do the data produced by the various measurement methods indicate
aperson's true feelings about his life ?

“How clear are the meanings of the categories used to describe people’s feelings ? *

Stevens (1975), Sarisetal (1977), Tursky and Lodge (1979), Saris etal (1930),
or Saris (1987}, shov that respondents can answer in scales which suppose a higher
level of measurement, for instance psychophysical scales. Likewise, in this
ressarch the mentioned subjective indicators of J S will be measured in
psychophysical scales such as magnitude estimation and line production.

4.2 Second measuremsent problem: Variation in Response Function

In opinion research the opinions can not be directly measured. Since only
answvers to questions are available, it is implicitly assumed that respondents express
their opinions in the same way in answers: that is the more similar the opinions the
closer the answers given. This assumption, does not hold automatically . On the
contrary, there are many reasons lo question this assumption, as we vill see below.

We borrow from Psychophysics the term Response Function (RF) to express the
relationship between responses and opinions. The considered assumption is that the
RF is the same for all respondents Notice that the scores obtained for any item
would be incomparable over persons if this assuraption does not hold. If variation in
RF (VRF) exists the responses can not be used as indicators for opinion.

In survey research most variables are measured by the answers to single
questions. This makes it impossible to study the way a respondent expresses her/his
opinion. Inorder to detect whether people use different RF when they give answers
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to questions Saris et al (1987) have carried out a series of experiments which show

evidence of the existence of YRF. And they achieve four important conclusions that
can be summarized as follow:

1. "If VRF was observed in these simple experiments it will exist anywhere"

2. "Animportant amount of variation in the responses which is normatly
interpreted as measurement error can be explained by individual response
behaviour"

- 3. " Since YRF makes the answers of the respondents incomparable we can not trust

any analysis done on data across respondents unless VRF is corrected or
prevented”

4. " YRF is a problem independent of the answer modality used. Since categorical
scales are equal distorted than psychophysical scales by YRF, and the former
have many dravbacks magnitude estimation and lines production, will be the
only response scales used in future experiments.”

. Therefore, before to buift a definitive questionnaire to evaluate J$' determinants
ve vill carry out an experiment to detect vether VRF existin our data whether it

can be prevented and what vould be the comsequences if we do not take into account -
this source of variability.
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4.3 The data analysis problem

N
As has been mentioned in section 2.2 h%rmally the variation in the overall life

satisfaction is analysed by means of a regression model or a structural equation
model which specifies a linear combination of the evaluations in the specific life
domains.

Since the domains are considered more or less independent the analysis is limited
1o estimate additive linsar main effects models, although some psychological
research indicates that jud gerents are many times multiplicativily determined (See
Minor etal, 1980).

Similar doubts concerning linear additivity of the models can be foumd among
others in Mc. Kennell et al (1980) and Campbell (1981): *Even when domains
seems 10 contribute additively to general life satisfaction 2 misfortune in ore domain
may as well have a corrector effect in the others”.

In the experimental methodology we suggest to use, the effect of each factor on
the general judgement of J§ will incorporate the possibility of introducing
interaction terms. Additionally, we will suggest in the last chapter other
improvements for the data analysis and data collection derived from the application
in opinion research of these techniques based on experimental designs.



13
3. THE DESIGN OF THE EXPERIMENT

The design of the experiment we are going to develop must consider the
measurement and the analysis perspective we want to use. Hence it will be based on -
continuous data; fltshmJIdheabletoshovtlntnoVRme:ludedmttndata ad

finally it must specify a experimental design

5.1 The chosen aspects of Job Satisfaction

Of course many different aspects could have been chosen to characterize a vork
situation. As was mentioned in section 2.2, we have chosen the following four
aspects in this domain;_

1. Job-Security; 2. Salary; 3. Atmosphere;4. Education-agreement

For each of the four mentioned factors two levels have been specified, vhich
represent the desirable and undesirable alternative. For instance the following
specifications for job-security has been used:

(+) Thareisnoclmr:etolomtﬁajob
(-) Itis possible to lose the job

In the same way all 4 aspects are specified which leads to 2% (=16) combiations
of these characteristics. All are represented in the first four columns of table 7. This -
display is called the design matrix.

Respondents are requested to evaluate how satisfied they would be with each of
the 16 situations. The situations are presented in random order. As an example, the
description of the second situation is given bellow:



14
(+) There is no chance to lose the job
(-} The work is not in agreement with the received education,
(-) The atmosphere in which the work is done is as a whole,
quite disagreeable, _
{-) Inadequate salary in comparison with any other which has the same
level of job.

3.2 The different instructions

Saris et al (1987), ina series of psychophysics experiments in which the existence
of YRF was detected, suggest the introduction of reference points through the
questionnaire instructions. Since this procedure worked pretty weli ina
phychophysical experiment we are willing to use it to detect the existence of VRF in
our JS data and if it is necessary to prevent it with the introduction of reference
points. The general question asked is:

HOW SATISFIED WOULD YOU BE IN THE FOLLOWING SITUATION ?

Six different response instructions were formulated for answering the questions.
First of all, the respondents are requested to express their opinion in lines or
numbers. Another difference was the number of reference points provided on the
scale. We have chosen to present no, one or.two references points. The whole setof -
instructions used is given below:

The zero standerd instructions
1) The closer a work situation is to your ideal the larger the number you should
give. The more the situation deviates from your ideal the smaller the mmnber
youshould give. Imagine the following situation:
(here one of the situations is mentioned)

Express your judgement in a number: the first situation is given an arbitrary value
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i1) The closer a work situation is to your ideal the larger the line you should
draw. The more the situation deviates from your ideal the smaller the line
youshould draw. Imagine the following situation :

{here one of the situations is mentionad)
Express your judgement inaline: the first situation is given an arbitrary line
The instruction with one standard
iti) The evaluation of a work situation which you think to be neither good nor bad

is expressed by the number 500.
Evaluate now the following situation:

{here one of the situations is presented)

The better the situation the larger the number you should give.

iv) The evatuation of 2 work situation which you thirik to be neither good nor bad
“is expressed by the following line:

Evaluate now the folloving situation:
(here one of the situations is presented)

The better the situation the longer the line you should draw.
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The instruction vith two reference points
- v) The best work situation which you can imagine is evaluated by the
number . 1000

The worst work situation which you can imagins is evaluated by the
mmber: 0 |

Evaluate now the following situation
(here a situation is mentioned)
The better the situation the larger the mmber

vi) The best work situation which you can imagine is evaluated by the
following line :

The worst work situation which you can imagine is evaluated by the
following line :

Evaluate now the following situation
(here asituation is mentioned )

the better the situation the longer the line

By means of three questionnaires six answers from each respondent are
obtained using each of the six instructions for each of the sixteen situations. That
means that 96 answers are collected per respondent.
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Data vere collected, using acomputer assisted interview procedurs recently
developed (Saris and Pijper, 1985), in three waves. In each wave line and number
responses for one instruction were asked. The order of the instructions has been
varied over the respondents in such a way that they can be gathered into three
groups. The scheme of the procedure is shownin Table 1. This variation vas made
to reduce the order effect.

RESPONDENTS WAVES 1 2 3 N
GROUP

1 0 1 2 15

2 i 0 2 13

3 2 0 1 6

Total 34

Teble 1. 7he seguence in which the instructions with 0,1 660 2

reference poinls &re presented ta lhree ditferent groups
of respondents.
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6. THE SAMPLE

The data have been collected from a convenence sample of 72 respondents
from the Dutch population. However, they were reduced to the 34 respondents that
completed all 96 ilems.

These respondents can not be seen as representing any population. However,
there is enough variation in their background variables (See table2: sex, age,
education, employement, income) for performing tests of measurement procedures
(See Yerweyetal, 1986). This pane] has been in existence for more than one year
and they are used to answering interviews by computer, including the use of
line-production

Sex Age
% : - %
Male 18 529 <20  years 4 118
Female 16 471 20-30 5 147
30 - 40 6 176
(@)  Sex (N=34) 40 - 50 8 215
50- 60 9 265
60 - 70 2 59
(B) Age(N=34)

Iacome, if enpioye; ' ' Education %
<1000 ] 15.2 peimaryschool 2 5.9
1000-1500 4 12.1 lowervocational 4 118
15002000 4 12.1 secondaryschool 8 235
20002500 8 242 middievocational 4 118
2500-3000 5 15.2 college 4 118
3000-3500 3 9.1 higher vocational 8 234
- >3500 4 12.1 university 4 118

(¢) Income, if respondent (d) Education (N=34.)

has a job (N=33 out of 72)

Teble 2. Descriptives of the hackground verishies of our respendents
{7he figures sre similer ta these coarrespanding e the
aversll penel).
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The collected information leads to three dimersional data cube with situations
(k), respondents (1), and instructions (j) as the dimensions.

> J

N2 | Measurement
Methods {mm)

Respondents

Fig 1. 7he dota malrix obtoined by use of the above described
experimental design. In which the enswers suliscript
ronge.x 172 Is delermined as railows:

Respopdents (F= 1, ... 34/
Srtuslions £tk =1 ., 16)
Hessurament MNelhods or Insiructions sels{ =10, N

In the analysis one can choose to analyze for each respondent the data matrix
with situations as cases and responses for the instructions as variables. Alternatively,
one can analyse for each situation the data matrices with respondents as cases and the
responses under different instructions as variables. The latter analysis is normally
done. We will start with the former type of analysis and ve will show afterwards
what happens in the second type of analysis.
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PART 3. NEASURBENIENT ASPECTS
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7. MEASUREMENT MODEL

In equation (1) the relationship between the responses for the j-instructions (x)
and the Opinion (%) is presented. Per each respondent six (j=1 10 6} RFs have to be
specified. This leads to the following expression in matrix notation assuming linear
relationships:

K= a+Ab+d (1)
E(t&)=10 @
E(88)= o, B
Ett)=¢ @

where x ( 6x1) is a vector of the indicators
and @ (6x1) isa vector of the intercepts
9, (6x6) is adiagonal matrix with error variances
@ (3x3) isasymetric matrix of the correlations among factors
A (0x3) is the matrix of loadings, which is specified as:

Al 0 i |
A% o0 o
A=|0a% o | : {5)
0 AN o
0 0 il
0 0 AN,

—
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Figure 2 represents the same model in a path diagram

L
',
WA
y
4 D
4
by B

Fig. 2 Messurement model relating the uncbserved opimian,
L, ond its twa abservabie indicators, X.

In this case, unlike other experiments (See Saris et al, 1987) there are no metric
stimuli available by wvhich information about the RF could be oblained. Therefore
the VRF has to be studied in the above specified measurement model.

We suppose that the RFs, characterized by the loadings and intercepts in each
equation, vill vary from person to person But ve hypothesize in line with Saris et
al {1987) that the variation in coefficients is less in case of an instruction using tvo
reference points than using ore or zero reference points. This means that ve expect

fess variation across persons in A“, and A™; thanin A%, AN, and in A%, A";_
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But before we can demonstrate this result we will first evaluate wether the
variation in the instruction given affects validity and reliability of the different
msasures. The model of Fig 2 allows the evaluation of both validity and reliability of
the proposad procedures.

Yalidity, means that the opinion is always the same although each respondent is
requested to express her/his opinion in different ways. Reliability has to do with the
correlation between the responses and the opinions across the measurement
methods. With respect to the reliability we hypothesize that the used procedure has
no effect on the reliability of the instruments. These hypotheses can be stated as:

Ho: .°l= .ozz’lz = I-O (6)
Ho: Alg= = 2N, )

The first hypotheses suggests that the opinions measured are the same disregard
" the measurement procedure used. The second hypotheses suggests that for every
instructions the reliability should be equally high We start with the test of these
hypotheses.
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8. THE INDIVIDUAL DATA ANALYSIS

8.1 Validity and Reliability

Before showing the efficiency of the proposed method to reduce the YRF this
experiment requires, as vas mentioned in section 7, to asses the validity and
reliability as well. In order to do so the model of figure 2 has been used. As data we
wsed for each respondent the horizontal planes in figure | which represents the data
matrix for a respondent. This means that the situations are the cases and the
responses under the six different instructions the variables.

Table 3, displays a summary, computed over each of the 34 respondents, of the
estimated parameters using the measurement model of figure 2, in which the
variances of the latent variables were fized to unity in order to avoid the
identification problem of the model. The analysis was based on the correlation
mairiz and the EQS (Bentler, 1985) program vas used for estimation

PARAMETER MEAN MED Q) Q 8D KRI;4Q; CV.

®,, 949 965 92 99 048 0366 0506
o, 939 955 90 99 064 0476 0662
°,, 927 950 88 99 071 0588 0766
Ag 048 970 93 99 062 0313 0654
A . 953 983 93 99 057 0313 0598
A, 953 962 94 99 049 0259 0514
Ay - 956 962 93 99 038 0313 0397
A, 936 952 91 97 055 0319 ° 0588
A, 958 966 94 99 045 0259 0470

Table 3. Nasn, medisn, 1irst end third gusritilas, sisndsrd devistion,: non
paremelric messure of dispersion: coalticiant of veristion scross
817 respandents of the estimsled psremeters of the model in 7ig 2.
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The values of the correlations among the latent variables ( ® ) are so close

to the unity that we are willing to accept the hypothesis that every measurement
method is measuring the same variable. (Appendix 1 discuss the statistical test of

this hrypotheses). The values of the loadings { A ) are all approximately the same.
Therefore we are also willing to conclude that the reliability of each instrument is
equally high

In summary, the magnitude of ¢ and A coefficients in the first four columns of

table 3 reveals that the respondents do not change thetr opinion due to the
instructions and that they are very consistent which implies small error variance
ineach indicator. The spread presented in the last three columns displays no
appreciable differences neither due to different number of reference points.

NOTE: Since the Anscombe's paper, 1973 it is well known that the correlation
coefficient has serious dravbacks if graphics do not accompany this single
numeric measurs. Hence an exploratory data analysis by means of scattergrams of
line and numeric responses has been carried out for each individual. From these
visual displays we derived the following conclusions:

1. Inour questionmaire the points tend to be spread towards the maximum in
both answver modalities. This fact is more acute in the numeric responses due to the
wider range. Since the correlation coefficient is not robust measure of linearity
wve have observed that its value is frequently higher than it should be according to

the linearity displayed in the scattergram.

2. Due to the fact that some respondents have used category scale patterns
vhen magnitude estimation is used as response modality the correlation .
coeffmntteﬁstobetosomextentmﬁﬁaaﬂymﬂa&d-mtonlyh&mmofﬂn
linear patiern in the scattergram.

"The first problem specially affects those responses given with no or one reference
points, since in them outliers are more frequently observed (See table 4). This
problen should be taked into account in the future since reliabilities migth be
overestimated.
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8.2 Reduction in the Variation in RF

Although the validity and reliability of the measurement instruments have
been stated this does not exclude the possibility of VRF among respondents.

If the same analysis described above, done on the correlation matrix, vere

carried out onrav data, the estimated unstandardized coefficients, @ and A, from
equation {1)1n the measurement model could be quite different for the different
respondents. These coefficients represent respectively the score the respondent
would give to the “vorst situation” and the specific slope used by each individual
to express the opinion in the answers.

The estimate unstandardized slopes which were obtained by fizing to unity the
variance of the latent variables are presented in table 4. This table portrays the
entire stem and leaf distribution (Tuckey, 1977) of the unstandardized slopes. We
have added the standard deviation (SD) and the coefficient of variaton {CV) of
each distribution.
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From this table we can drawn the following conclusions:

1. There exist YRF in this substantive topic too. These conclusions holds for
magnitude estimation data as well a5 line production data

2. The use of an instruction with two reference points lsads to less disparsion in
the data than zero and one reference points do. This also holds for number and
line responses.

3. Itcaneven be shown that the hypothesis that the slope coefficients come from
the same normal distribution, can not be rejected when two reference points are
given using Kolmogorov-Smirnov (Lilliefors) test. The same hypothesis has to be
rejected for the two other types of data using a .05 significance level. This holds for
number and line responses.

4. This table also shows that the dispersion is considerably less if lines are used as
response modality than when numbers are used. This is probably due to the fact
that the respondents have used the size of the screen as an upper bound of the
ansver scale, as a consequence they vere not willing to give answers beyond it,
vhile such a reference point does not exist for numbers.

_ Thesa results are completely in agresment with our expectations with respect to

the effect of the introduction of two reference points. Only the last point is a minor
ad fustment of our expectations. This means that two reference points canprevem
incomparability of resporses which exist in the other procedures for a large part.
This point can also be shovnmadﬁerentvay
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9. THE CONSEQUENCES FOR CROSS SECTIONAL DATA
ANALYSIS

Now that we have shown that variation in response functions exist in these
data and can be reduced by introduction of more reference points we also want to
shown vhat happens in normal analysis across respondents.

Hence now ve choose an analysis for each situation. So, we take in Figure |1 a
vertical plane which mean that the respondents are the cases and the responses to the
six different instructions are the variables.

In equation (1) the relationship between Responses and Opinions is given.
Hovever, ve have seen that the relationship can not be represented by one response
function for all respondents. In the present case, as was shown in the last section the
RF across respondents is not constant and requires a formulation allowing for
variation in the parareters for each respondent. Therefore a subscript for the i
respondent has to be used in this mode!. This leads to:

EEL AR AL (8)

However, since this variability among respondents is usually not taken into ‘
account, cross sectional daiaareamlyzed by means of measurement models hkethe
one of Figure 2. The results of such analyses are given in tableS



30
PARAMETERS MEAN MED Q; Q 8D KRIQu4Q3 C.V.

®, 770 804 53100 220 307 29
®, 5684 517 42 71 242 2571 41
o, 480 499 31 61 202 326 .42
at, 785 906 55 100 243 290 .31
A% 289 268 23 35 113 207 39
At 726 722 53 96 220 289 .30
A, 778 756 65 87 136 145 .47
AL, 721 706 63 77 .11 100 15
AN, 874 955 76 100 .162 136 .18

Table 5 Summeary of the estimeted perometers
Iram the messurement model of 1ig 2
CONSIgared 8cross indiviausis: N=3d
{(Anslysis hased on slepdsrdized dots)

As a consequence the estimated lambda coefficients actually are “averaged
respondent lambdas® which make no sense at all. So, the estimated values of the
parameters summarized in table 5 are lower than we expected because of the high
quality of the measurement intrument as it was stated in last section.

The results from table 5 contradict the achieved conclusions in previous section
because they reveal in some extent invalidity and unrefiability of the used
. indicators. First of all, although it was proved that individual opinion is kept
independent from the process of introducing more reference points in the ancwer
scale, the correlations among opinion factors are far from unity. This is a surprising

result regarding that respondents are always the same. The explanation of this fact
can not be other than VRF.
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Unreliability problems are larger for the mumeric answer modality and for the
procedures using no reference points or one reference point. The estimates achieved
under two standards are better approximations of the actual reliability of the
indicators because of the limited variation in RF. These coefficients also are the ones
vhich have greater lambda values as well as less dispersion which should be the case
as we have seen before.

Notice that, in agreement with previous results, the line response modality does
not show spectacular differences among reliability coefficients because of the
introduction of reference points.

Normally, in using measurement models people think that low lambda
coefficient means lack of reliability of the used indicators. However, our
explanation for the low lambda and phi coefficients in table 5 is what Kimball
(1957} and 1ater Tukey called “the third kind of error”, i.e. the right answer is given
1o the wrong model. In the present case 2 measurement model is used without taking
into account YRF in cross sectional data

A consequence of this error is that the estimated values of the standardized A
coefficient goes down, since they actually represent an "average respondents
lambda" and consequently confounds the'interpretation of the indicator's reliability.
This fact can not be explained by lack of accuracy of the measurement instrument |
or respondents momwtency across instructions as vas clearly demomtrated inthe
individual aralysis. This means that the "measurement error” is actually due to
Yariation in Response Function.
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In order to show that the VRF indeed affects the lambda estimates we have
chosen out of the 34 respondents those 18 who had answered in numbers modality in
every vave on the same scale, from zero to thousand. Table 6 provides a similar
summary of the results for this subsample that table 5 does for the whole sample.
When no reference points are used the mean of lambda estimates is much lar ger than
the ones in table 5. This means that when the metric used is approxzimately the same
in the sample, reliabilities are going up however YRF, can still be observed in the
last two columms of table 6, unless two referance points were introduced through the
instructions. Otherwise the conclusions are the same as for table 5.

MNEAN MNED Q1 Q3 8D KRIQ1+Q3

537 662 31 72 2297 398
o, T34 744 65 98 280 202

o, 343 401 .10 69 372 746
Ay 692 688 53 84 208 226
A%, 645 624 46 .8 241 303
AL, 757 887 5410 289 299
A% . 713 783 63 93 206 .192
A, 656 656 50 .81 236 237
A, 844 907 7110 162 170

Table 8 A4 summaryof the estimated perametars of
the messurement madel of 1ig 2 scross 817
respepoants (N=18) with & metric scsle
belween 0 and 1000 _

{Anelysis besed an the correlstion metriy)
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10. DISCUSSION OF THE RESULTS OF THIS CHAPTER

In section 3 it has been stated that no matter which instruction is given, the
respondent is very consistent in her/his evaluation over the different instructions.
The last section showed that this consistency is not observable if respondents are not
forced to use rather similar response functions, as was illustrated in table 5.

In section 8 we showed that YRF of respondents can be prevented by a large
part when two reference points were used in the response scale. This instruction
“forces” respondents to express their opinions in a rather similar way while leaving
the variation in opinion unaffected. This means that this procedure can make the
responses comparable as it did in the last case. This was confirmed in the previous
saction, in vhich tvo reference points supplied the highest reliabilities because of
the more similar answer patterns across respondents.

We have also seen, along the analyses that line judgements are distorted to aless
extent by the problem of VRF than numeric judgements.

- The lines judgements have an additional advantage. Sirce people are not
accustomed to use this way of answering, apriori response patterns such as
categorical answers vhich vere frequently observed in magnitude estimation

(See NOTE in section 8.1) do not appear at all in line production judgements. This is
another argument %o recommend the se of line' lengths as response modality.
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The suggested solution using two reference points is not always possible. The
wvord "ideal” is not in general applicable, for instance, how should the two reference
points be chosen in the question: How interested are you in politics?. Further
ressarch on this line is needed.

Yariation in response functions is not justascale problem, that can be reduced by
the introduction of two standards. If the RF is linear YRF will be prevented by the
introduction of two standards. But if the RF is non linear this is not sufficient. In this
case the procedure can still be improved by fixing an additional neutral point in the
middle of the scale or by wsing even more reference points. But it will be difficult to
specify such points in a vay that these points have the same positions on the scale for
all respondents.

The conclusions achieved so far allow us to define what the methodology ought
to be in order to realize the substantive objectives of our research:

First, the only responses we are going to use from now on are those obtained

. vithinstructions specifying two references points. Secondly, the 2* factorial design
will be analyzed, W estimate the effects of the four mentioned factors inJS.
Chapter 3 will end with the discussion concerning the possibility to reduce the
length of this kind of questionnaires by the use of fractional factorial demgns {See
Box, Hunter and Hunter, 197 8)
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11. THE JOB SATISFACTION EXPERIMENTAL DATA ANALYSIS

Since the experimental control of social phenomena is in general not possible
the non experimental design has been the main methodology followed by Social
sciences researchers. Due to the complexity of the studied phenomena, multivariate
statistical techniques such as simultaneous equation systems, factor analysis models,
structural equation models, etc., bave been the ones almost exclusively used to
evaluate the proposed theories to model sense of WB or perceived LQ (See among
others: Burtet al (1979a); Burtetal (1979b); Mc Kenrell and Andrews {1980);
Andrews and Mc. Kennell (1930); Headey et al (1985) ).

All real problems have idiosynerasies that should be taken into account before
applying mechanically any methodology. Hovever every multivariate statistical
technique of common use novadays have been developed in a specific field, to solve

-a particular problem: InPsychology, Factor Analysis was developed to solve the
problem of intelligence measurement, Analysis of variance arise 1o analyse data in
agriculture, Cluster Analysis appeared to solve the tazonomy problem in Biology,

" Least Squares in astronomy, and so on. But, it is well known that these multivariate

statistical tools although they came from different areas can be successful and
generally be used when their particular requirements hold in other data

As has been suggested in the first chapter vearegoiﬁgio apply to our J S data
instead of multivariate statistical techniques based on single or multi-item scales
experimental techniques of analysis {a set of situations which forma2* factorial
design -See section 5. 1) that have a long tradition in Physical sciences but also in
Psychology.
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We are aware that the process of gathering information from our panef through
questionnaires, we carried out, can not be considered to be done in laboratory
conditions of contro, as used to be the case in proper experiments. However, in
collecting our data we have selected two "levels” or "versions” for each variable
(factor) and responses are achieved for all possible combinations of them. In this
sense we use the term experimental factorial design.

On the other hand, one can critize that respondents are not pure "replicates” as
normally they are assumed to be and we are going to use thom We agree with this
objection, tut in the exploratory data anatysis of our data ve have realized that in
their answers respondents are sensitive indeed to a shift fromlow to high level in
any factor, thus responses to situations (experimental conditions) could be pretty
accurately ordered. In addition, the existence of consensus among our respondents
was successfully tested as it is normally done (See Saris et al, 1987). Both results
gave us confidence 1o follow the consequent analysis of our data.

11.1 Estimation of the four factors’ effecton JS. The use of |
factorial designs at two levels |

To define a general factorial design, after a number of levels of each factor
has been selected, at least a resporse to each combination of these levels is required
to carry out the estimation of the effects of the considered factors. However, if the
relationship between response and factor are linear only data from two convenient
points of the factor would be necessary to exactly determine the relation except for
the error term. The simpler the relation the fewer the number of levels per variable
would be necessary to collect data. As has been mentioned in section 5 here we will
consider per each variable only tvo levels, which mieans that ve assume linear
relationship between general J S and each factor.
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Before estimating the contribution of the Salary, Atmosphere, Education-
agreement and job-security factors to general mdgement it is necessary to remove
the overestimation effect of the variance between individuals caused by the
differences between optimists and pessimists, vhich respectively score high and
low. This correction will not affact the estimated effects, only the variances (See
Boxetal, 1978). In order o do so we centered the data per individual, which means
that from the 16 responses of each respondent we subtracted the mean, $o that now
indifference is equal to zero for all the respondents.

In Table 7 the average and the standard deviation for these centered data
achieved with two standards are presented. This is our data matrix for the analysis,
vhich summaries the values of our 16 experimental conditions (situations)
measured using two reference points:

Situation Level factors Response
J EAS Meas (N2) SD (N2) Meas(L2) SD (L2)
1 - - - - -347.7 . 76.2 -12.75 3.89
2 + - - - -171.8 122.4 -7.01 4.86
3 -4+ - - -240.9 1.0 -8.73 3.92
4 + + - - 43.6 112.2 -1.98 5.03
5 - - 4 - -176.2 106.5 £.39 4.02
6 + -+ - 120.6 143.7 458 6.72
7 - 4+ + - -24.7 138.1 - -2.98 WA
8 o+ o+ - 292.4 152.5 11.64 59
9 R -228.9 61.6 -9.07 2.73
10 + - -+ - 47 4 119.6 -1.0t 6.21
11 - + ~ + -i11.2 114.5 -5.69 5.00
12 + 4+ - 4+ 118.6 134.8 . 3.52 2.56
13 - - 4 -38.8 i52.8 079 6.8
14 + - 4+ + 307.3 1059 12.27. 4,22
15 - 4+ + + 109.0 . 170.0 4.46 7.64
16 . + 4+ + + 354

5474 111.6 - 22.63

Table 7. Design matrix: J job-securily, B equcetionsl beckground,
A Almasphere S 56lery Date from & complele Job-58listection
X fectorisl design
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For both centered responses (12 and N2) the applicability condition of
homoscedasticity was checked. To do 5o a plot of the means of the 34 respondents at
the 16 situations (experimental conditions) versus the corresponding standard
deviations suggests that the variability is not constant, as it can be seen in figure 3it
is higher in the middle and lower in the extremes. Efforts have been made to find a
suitable transformation to stabilize the variance, but so far we have not succeeded.
The commonly Box- Cox (1964) transformations do not help in this case (as an
example, see the effect of log transformation in figure 4) .
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Regarding our data it seems logical to find this kind of heteroscedasticity,
large dispersion in the middle of the range and lower in the extremes, since our data
come from an instruction specifying the standards in the extremes of the answer
scale. Because of these problems, Gereralized Least Squares estimation method
were used to calculate the effects since it corrects for heteroscedasticity.

With the gathered information it is possible to calculate the following 16 effects
on J§: 4 main effects $ two factors interactions 4 three factors interactions; 1 four
factors interaction and the overall mean. Table 8 includes all estimates of these
effects and their standard errors

Est. Effect (N2) Est. Effect (12)

Average 4.0 0.17
J 279 e *
E 153.7 538 *
A 276.2 1102 *
S 156.0 . 624 *
- JE 22.8 1.36
JA 76.7 339 *
IS 26.1 1.30
EA 24.1 1.14
ES 14.2 0.50
AS 22 - 1.69
JEA - 5.4 0.82
JES 12.3 ' 0.20
JAS 16.5 0.11
EAS 2.0 0.79
JEAS - 53 0.17
SD 10.49 0.46

Teobie 8 Anolysis af the mw?eteZ‘ roctoriol design:
Estimoles of effects * ) meons significent effects

Itis known that it is not posstble to interpret the contribution of each factor on J§
till the significance test has been done. This test can te carried out either by plotting
the effects on normal probability plot (Daniel, 1976) or by considering the 34
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respondents as "genuine” replicates of the experiment, hence assuming the
combined variance among individuals as the noise of the system. Since ve are not
willing to accept the latter assumption significance was stated based on the first
procedure which is iltustrated in Figures 5 and 6.
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From the above figures it is very clear that the four main effects, that is those
from our four selected factors, are significant. Also the interaction between job
security and atmosphere is significant. That means: that these effects are not easily
explained by chance, since they are clearly distinguishable from the noise. Notice
that the five mentioned effects are more than three ST (at the bottom of table 8)
away from zero. Others are near to two SD but, we have already mentioned that this

SD should be used carefully.
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Before interpreting the main effect of each factor it is necessary to see whether
these factors behave additively or whether they “interact”. If true evidence of
interaction effects are found they will be considered jointly with the main effect of
the factor. In our case, as was mentioned in last paragraph, there exists an
appreciable inferaction between atmosphere and job-security, thus the effects of
these two factors will be corsidered jointly.

Figure 7 illustrates the interpretation of this second order significant interaction:
vhen the atmosphere is good the effect of job security on J S is larger than if the
atmosphere is bad.

Cpeanlt Js
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AT fob-gacrly (magniucke estinalion: NZJ.

 Since it is not possible to attach a physical meaning to the umits used the
interpretation of the effects is better done by comparison between their relative
magnitudes. So, for these inhabitants of Holland Job security and atmosphere fa:tdrs
have the same effect and the effect is twice as large, considering the interaction
effect as well, than the effect of the other two factors. '

Finally, it can be seen that the other two factors are stifl significant, salary and
education agreement, and have an equal contribution on the general judgement
of JS. As it usually occurs all other higher order interaction are not significant .
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12. THE UTILITY OF USING FRACTIONAL FACTORIAL DESIGNS
IN THE QUESTIONNAIRES: THE LENGTH REDUCTION

Social and behavioural sciences data is mainly collected by interviewing
people in a survey questionnaire. However in the set up of the questionnaire there
exists a paramount problem, the length of the questionnaire. It is well known that
the length of the questionnaire is related with the number of "missing values®, with
the number of incoherences in the responses, and respondents’ fatigue which lead to
dimimish the reliability and validity of this measurement instrument.

However, vhen continuous measures are used the use of factorial designs can
greatly simplify the analysis of the results as we have seen, we will show that in
some cases also the design of the questionnaire to estimate the same number of
effects can be simplified.

Two main problems arise when the proposed technique is used, and both appear
when the number of factors (k) is large. The first one is that when k incrieases the
mumaber of questions {situations) increases geometrically, being 2X (where 2 s the
number of levels and k is the number of factors). However, this problem can be
solved by the use of fractional factorial designs (See Boxetal, 1978). This means
that the number of questions can be drastically reduced if Ve can assume linearity |
and we are willing to reduce the number of effects that are of interest in the study.

Since it is very unusual to find with four factors, significant three or higher
order interactions we can disregard them and concentrate the efforts on estimating
the main effects and second order interactions. In fact there tends to be a certain
hierarchy: main effects tend to be larger than two-factor interaction effect, whichin
turn tend o be farger than three-factor interactions and so on (See Boxetal, 1978),
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We are not going to discuss how to deal with fractional factorial designs as this can
e found in the literature. In fact vhat ve would like to show is that we could have
used this technique and conduct a half-fraction of 24 factorial design which only
would need 2°= 8 questions to estimate the same effects, and our conclusions would
have been very much the same, as 1s illustrated in Table 3, just for lines production
responses

Sitmatior  Level factors Respoase
J EAS
1 - - - - -12.75
10 + - -+ -1.01
11 -+ -+ 5.62
4 + + - - -1.98
13 - - + ¥ £0.79
6 + - + - 4.59
7 -+ + - -2.98
16 ¥+ + 1+ 22.63

Falble 9 - Anslysis of & helr-frectian af the full 24 design:
2%V fractiansl fectariel desing (Answer modslity- 1)

The design used is named a2+*,;, where 2+! indicates that_l!é fractionof 2*
complete factorial design has been used and vi is named the "design resolution® and -
indicates that in the estimated effects the main effects will be confounded with

three-factors intera:tions and two-factors interactions wil! be confounded between
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From this data it is clear (Boxetal, 1978) that the effects specified in table 10
can be estimated

Est. Effect (L) Coxfouading paitera

Average 25 (Average + JEAS)
J 1161 * (J+EAS) -
B 548 * (E+JAS)
A 11.22 * (A+JES)
s 7.06 * (S+JEA)
JE 3.05 (JE + AS)
JA 380 = (JA+ES)
Is 2.44 (J5+EA)

Table 10. Ansiysis af 8 helr-frection af the 2%V fractions?
rectorisl design Fslimsleas af affécts
(%) Masns signiticent effects (Respanse modslity: L2)

For example the value of 11.61 of J + EAS should be interpreted, as the
estimated effect of job-security ( J ) and the three factor-interaction { EAS )
together. —

Notice that the only disadvantage with respect to the complete 24 factorial design
 is that the two-factors interaction JA is confounded with the two-factors interaction
ES. But the other conclusion vould be much the same as the ones we have dravn

from the complete 24 factorial design in table 8.

The second problem we have pointed at is that if the mumber of factors, k;
increases also the size of the question describing the situation does increase (See
Yerveyetal, 1986). This problem has no easy solution, and perhaps the best thing
to do is to restrict its use to situations when k is lower than 6 or 7 unless visual or
other types of aids can be used to clarify the way to present the situations in the
questionnaire. In general respondent can not take as many factors into account any
vay.



13. CONCLUSIONS

This study has led to several conclusions. These are on the one hand
Methodological and on the other substantive coming from the J§ data anatysis.
Based on our analysis we will emphasize the following ones:

Our results in chapter 2 suggested that when it is possible data should be collected
in opinion research by psychophysical scales. We have proposed lines productionas
the better response modality (see section 10).

Yariation in Response Function makes the answers of the respondents
incomparable, therefore it should be prevented in any cross sectional data collection
by the introduction of at least two reference points in the response scale (see section
10)

 Experimental factorial designs at two levels are easily implemented in the
questionnaires and have at least two obvious advantages: interactions can be
included in the models to explain overall judgements (see section 11); and likely if
the number of predictor variables is not large the wse of fractional factorial designs
will allow to build shorter questionraires (see section 12). Specific software s also
available (JASS, 1985).

In this article ve have only mentioned factorial designs t two levels but, if itis
reasonable to assume that the response relation is quadratic, designs at three levels
could be used {See section 11.1). In generat ali the techniques of experimental
design can be applied, including such new ideas as the use of this technigue to study
variability (Taguchi, 1988; Box and Meyer, 1934, Tort-Martorell, 1986).
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The substantive analysis of J S data contains problems which are difficult o
avoid. First because of the size of the sample used (N=34) ve can not elicit
inferential conclusions for the Dutch population. However, this research might be
seen as a pilot study o point out different lines to follow in future research

Unlike previous studies (Kallenberg, 1977, Saris, 1982; Hodson, 1986) our
results signal that nowadays job-security and atmosphere are much more important
than salary or education agreement in explaining J S . This is not a surprising result
since unemployement has become a major problem in recent years. A significant -
interaction between job-security and atmosphere has been detected as well.

Confirmatory studies of these findings in the Duich population should follow
this one. Comparative studies as well with other countries where for instances,
salary is smatler, would be necessary to increase our understanding of the relative
merits of the determinants of J§.

Secondly, because of the experimental framevork of our ressarch,not done in
previous research, it is hard to earry out other comparisons between our results and
results from others.

The i differences arise s 2 consequence of the data collection design What
other researchers (See every refererce in this line from Andrews, 1974 to Hodsson,
1986 have been asking to the respondents is: How salisfied are you with your vork?
~ and sometimes other indirect measures such as whether the vorker vould
recornmend the job to a friend. Besides, other variables of the respondents are also
measured and then used as predictors of J§ ina statistical model which relates both
sets of measures.
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In our research instsad of collecting information on J S and on their
determinants separately, respondents were asked to evaluate themselves J S of the
situations defined by the explanatory variables. Hence, comparisons 1o the results
coming from these two different data collection processes would be somevhat

risky.

In addition to the mentioned aspects, we have already emphasized those
differences among the JS' predictors used by different researchers. Since the
factors or predictors used are not independent the statement “what goes in is what
comes out”™ holds also for our models. Their relative effects on J§ will depend ina
great extent on the factors considered as explanatory variables.

In this way, future research should include altogether with our four factors the
age, that we think with Kalleberg and Loscocco, 1983, can explain lar ge differences
inJ S, as well as the two "extrinsic dimensions” already used by Kallenberg, 1977
"chances of promotion and resources adequacy”. Since the age is measured apart of
the data collection design it does not increase our questionnaire, and these last two
factors can be easily added to our questions (situations). Moreover, by using
fractional factorial designs the length of the corresponding questionnaire would be
reduced in this case (of six factors) to 32 questions.
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APPENDIX

We have tried to verify the following hypotheses in the model of fig.2

Hy @3,=%®; =©,, =10
Ho: ll'o = . = 1'2

Since for an excessive number of respondents the above model was rejected
using the .05 leve! test {out of them those with higher lambdas values), the
relationship between the power of the test and the lambda values was checked
(Satorraand Saris, 1985). As an alternative hypothesis we specified a mode] witha
deviation of .05 from unity for two correlations between latent variables:

The 2 coefficients varied from .75 to .99. The results of the sensitivety of the.05
level likelihood ratio test with respect to the power has been reported intable 11.

L LS | HOH CENTR. PAR.  POWER
0.75 0.145 0.065
0.80 0.255 0.065 -
085 - 0.488 0.090
090 . 1.093 0.120
0.95 : 3376 0.280
087 6.508 . 0.620
0.99 17.366 . 0970

~Table 11. Fowerof ihe test far difterent velues of A in7ig?

In this table we can see that when a misspecification of .05 in the correlations is
introduced the increase "exporential” power with the lambda value will lead to
rejection of too many individual models, particularly above .95. For example, 62%
of the models with lambda coefficients around .97 would be rejected due to a
misspecification of .05 in the correlations among factors. Since we think that this
test is too powerful for the data we have and the correlations do not differ much
more than .05 from | in general we have decided not to reject the hypothesis that the
correlations among the factors are close to one.
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ABSTRACT. In this paper the authors examine the methodology of data analysis and
collection wsually applied in Job-Satisfaction studics and more generally in Well-being
research. In this field, data is collected through questionnaires and analysed using
multivariate statistical techniques, a process which is commonly known as non-experi-
mental research. The article points out some of the problems in this procedure and
proposes an alternative experimental methodology which is applied to evaluate Job-
Satisfaction over a Dutch random sample. Essentially it consists of the implementation
of factorial designs in questionnaire construction. The usc of fractional factorials is also
discussed.

1. INTRODUCTION

Since the Andrews and Withey (1974) paper “Developing measures of
perceived life quality: results from several surveys”, which in fact repre-
sents a landmark in the measurement and assessment of perceived life-
quality, an enormous number of papers has appeared trying to cover
more or less the same objectives.

According to Diener (1984), psychological well-being has become a
major focus of applied and theoretical research, with over 700 studies
published during the past 25 years. In recent decades substantial
progress has been make in finding effective ways of measuring people’s
sense of well-being (WB), in learning how measures of various aspects
-domains- of life quality (LQ) interrelate, and in evaluating how they
contribute to the overall sense of WB. Interest in this topic was so
widespread that political behavioural and social scientists published a
specialized journal, called Social Indicators Research, to deal with it.

On the one hand, what can be seen in the literature is a proliferation
of measures of perceived WB which normally provide 3, 5, 7, 9, or 11

Social Indicators Research 22; 49—67, 1990,
© 1990 Kluwer Academic Publishers. Printed in the Netherlands.
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point answer scales (Abbey and Andrews 1985; Larsen et al., 1985),
that is, data collected in categorical scales which afterwards are used for
the analysis as continuous data.

On the other hand, for data analysis in this field exclusive usc is
made of multivariate statistical techniques such as Factor Analysis
(Smith er al., 1969; Kalleberg, 1977, Hodson, 1986) Principal Com-
ponents analysis and Cluster Analysis (Andrews and Withey, 1976) or
Smallest Space Analysis (Levy and Guttman, 1975).

These techniques have helped researchers first to identify domains
from a long list of items (as independent concepts in the factor space)
and then to use them as predictors 1o cvaluate their contribution to the
overall sense of WB, by means of structural equation models or
regression techniques (Burt er al., 1979; Campbell, 1 981; Horley and
Litle, 1985; Hodson, 1986). That is, in this topic non experimental
statistical analysis techniques are exclusively used to analyze data. In
these studies the WB of the respondents was explained by other
characteristics of themselves such as their work situation, age, income,
elc.

In this paper we want 1o present a different approach. The respond-
ents are confronted with a large number of situations and they have to
indicate how satisfied they would be in these situations. The presented
sitwations are under control of the designer of the questionnaire: one
can specify the factors which are taken into account in the study. Such
an experimental approach allows a different type of analysis which has
advantages and disadvantages compared with the commonly used
procedures. Below we want to illustrate this approach by an example
and discuss the merits of the approach at the end of the paper.

2. EXPERIMENTAL RESEARCH OF JOB SATISFACTION

Out of the possible domains of WB we will chose the job-domain and
four usual aspects (values): job-security, salary, atmosphere, and educa-
tion-relatedness, are considered as explanatory variables.

Since work itself constitutes a domain of the perceived LQ that is
wholly subjective, it should be also measured by asking people their
own opinion in assessing different job situations. Therefore the ques-
tionnaire used will constitute a set of subjective indicators to cover this
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domain (See the arguments of Wish 1986, to consider also objective
indicators in measuring L.Q). This questionnaire is described in section
2.3.

In addition, as is well known from McKennell’s paper (1978), which
clarified the structure of the perceived global WB model by dividing it
into cognitive and affective components, this distinction has become a
regular feature in social and psychological studies {Andrews and
McKennell, 1980; McKennell and Andrews, 1980). More recent devel-
opments indicate that the cognitive and affective components may be
independent of each other Zajonc (1980).

Due to this fact, it is necessary to stress that our study will be
restricted to the measurement of “satisfaction”, job-satisfaction JIS),
which basically reflects cognitive evaluation rather than affective states
concerning the other dimension of “happiness”.

Although we accept the arguments put forward by Quinn and
Mangione (1973) or Organ and Near (1985) minimizing the impor-
tance attached to this cognitive component, it is not the aim of this
paper to concern itself with that discussion.

Many sociological studies of J$ usually concentrate on issues such as
work efficiency and productivity. They explain JS by occupational
status, specialization of tasks, styles of supervision, opportunities for
improvement or corporate structure rather than along the subjective
line referred to in the previous paragraph (Wannous and Lawler, 1972:
Miller, 1980; or Hodson, 1986).

Like many other life quality researchers we are involved in searching
for a set of measures of perceived JS that could be used as social
indicators, but before centering our attention on “What” JS explains we
will discuss “How” it should be measured.

2.1 Categorical versus Continuous Data

As we have mentioned above most studies use category scales to
measure the subjective feelings. This leads to ordinal measurement level
of these variables. However, interval or ratio scales are normally
required to fulfill the assumptions of the statistical techniques com-
monly used in this field for data analysis. Obviously, this assumption is
violated when categorical scales are used to collect data.
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Moreover, a frequent focus of interest in perceived WB, which
concerns comparative studics (Szalai and Andrews 1980y is the search
for constancies or/and differences among countries. A problem many
authors found in the data used 1o carry out these comparisons, was that
no standard category scale was available (McKennell et al., 1980).

In psychophysics it is well known that the respondents are able to
supply information on a continuous scale. Krantz ef al. (1972) showed
that the information is stored by the individuals in a continuous scale,
and there is no reason to believe that the respondents can only express
their opinions in a categorical scale.

Stevens (1975), Saris ef al. (1977), Tursky and Lodge (1979), Saris
et al. (1980), Doorn ef al. (1983) or Saris (1988), show that respond-
ents can provide information on (log) interval level of measurement
using continuous scales. Likewise, in our study the mentioned subjec-
live indicators of JS will be measured by means of maiching procedurcs
(Stevens, 1971y such as magnitude estimation and ling production.

2.2 Experimenial versus Non-Experimental Designs

As has been mentioned normally the variation in overall life satisfaction
is analysed by means of a regression model or a structural equation
model which specifies a lincar combination of the cvaluations in the
specific life domains.

These multivariate statistical techniques are specially appropriate for
non experimental research, that is, cither the data come from objective
indicators (Fernandez and Kulik, 1981) or come from the items
concerning subjective indicators of a classical questionnaire (Campbell,
1981; Larsen et al, 1985). However, if the researcher himself writes
the items of the questionnaire to define subjective indicators there is no
reason not to go a step further in order to introduce an experimental
design for the data collection. A pretly similar approach has also been
done in other fickls (Bock, 1960; Bock and Bargman, 1966; Cronbach
etal., 1972; Mallenberg, 1979; Hox et al., 1988 Louviere, 1988).

Gince the domains arc considered more or less independent the
analysis is Jimited to estimate additive lincar main effects models,
although psychological research indicates that judgments are quite often
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multiplicativily determined (See Minor ez al, 1980; McKennell er al.,
1980; Campbell, 1981).

In the proposed experimental methodology the effect of each factor
on the general judgment of JS can be studied but also interactions
between the factors can be taken into account. In addition, we will
suggest in the last section other improvements for the data analysis and
data collection derived from the application in opinion research of
these techniques based on experimental designs.

2.3 Design of the Questionnaire

The measurement instrument we are going to develop must consider
the measurement and the analysis perspective we want to tackle. Hence
it should provide continuous data and it must specify an experimental
design to collect this data,

Of course many different aspects could have been chosen to
characterize a work situation. As was mentioned, we have chosen the
following four aspects: 1, Job-Security; 2, Salary; 3, Atmosphere; 4,
Education-relatedness.

After the factors have been chosen, a decision has 1o be made about
the number of levels. The simpler the relation the fewer the number of
levels per factor would be necessary to collect data. Since we assume
that the relationship between general JS and each factor is linear, only
data from two convenient levels of the factor would be necessary to
determine the relation exactly, except for the error term. Therefore we
have chosen only two levels for each factor. For instance the following
specifications for job-security have been used:

+) There is no chance of losing the job
—) Itis possible ta lose the job

In the same way all 4 aspects are specified which leads to 2¢ (= 16)
possible combinations of these characteristics. All are represented in
the first four columns of Table I. This display is called the design
matrix.

Respondents are requested to evaluate how satisfied they would be
with each of the 16 situations. The situations are presented in random
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order. As an cxample, the description of the second situation is given
below:

{(+) There is no chance of losing the job

(=) The work is not related to previous education,

(=) The working atmospherc is, us a whole, (uite unpleasant,
{—) Inadequate salary in comparison with same position clsewhere.

The general question asked is:
HOW SATISFIED WOULD YOU BE IN THE FOLLOWING SITUATION?

and two different response instructions were formulated for answering
the questions, so, respondents are requested to express their opinion in
lines and numbers. Batista-Foguet and Saris (1988), as a conclusion (o
a serics of psychophysical experiments (Saris 1988), have shown that
the best way to collect information in opinion rescarch is by the intro-
duction of two reference points to lix the extremes of the continuous
answer scale. In this study we followed this suggestion and used two
psychophysical scaling procedures.
The first procedure was as [ollows:

The best work situation which you can imagine is evaluated by the number: 1000
The worst work situation whicl you can imagine is evaluated by the number: 0
Now evaluate the following situation

{here a situation is mentioned)

The better the situation the larger the number

The second procedure was:

The best wosk situation which you can imagine is evaluated by the following line:

The worst work situation which you can imagine is evaluated by the following line:

Now cvaluate the following situation
(here a situation is mentioned)
the better the situation the longer the tine

By means of this questionnaire two answers from each respondent
are obtained for each of the sixteen situations. That means that 32
answers are collected per respondent. These data were collected, using
a computer assisted interview procedure (Saris and Pijper, 1986).
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The data have been collected from a convenience sample of 34
respondents that completed all 32 items. This panel has been in
existence for more than a year and they are used for answering
interviews by computer, including the use of line-production. This
sample does not represent any population but the random selection of
the respondents guarantees sufficient variation in background variables
for methodological research. (See Verwey etal., 1 986).

3. DATA ANALYSIS

In this paper the data are collected based on a factorial design,
Therefore analysis of variance can be used for analysis of these data.
One can make the criticism that respondents are not pure “replicates”
as they are normally assumed to be and we are going to use them. We
agree with this objection, but in the exploratory analysis of our data we
have realized that in their answers respondents are sensitive indeed to a
shift from a low to a high level in any factor. Thus responses to
situations (experimental conditions) could be pretty accurately ordered,
In addition, the existence of consensus among our respondents was
successfully tested as it is normally done (Batista-Foguet and Saris,
1988). Both results gave us confidence to continue with the consequent
analysis of our data.

3.1 Estimation of the four Jactors” effect on JS. The use of factorial
designs at two levels

Table I summarizes the data using the average and the standard devia-
tion for each combination of these levels, 16 experimental conditions
(Vignettes, in Rossi and Anderson, 1982). The data are centered, which
means that from the 16 responses of each person we subtracted the
mean, so that now indifference is equal to zero for all the respondents,
By doing this the overestimation effect of the variance between individ-
uals caused by the differences between optimists and pessimists (which
respectively score too high and too low) is removed. This correction .
will not affect the estimated effects of the JS’ factors, only the variances.
For both centered responses (L and N} the assumption of homosce-
dasticity was checked. To do so a plot of the means of the 34 respond-
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TABLE 1
Desigh matrix

Level factors (Sit)) Response
J EAS Mean (N} SD(N) Mean (L) SD (L)
1 == —3477 76,2 —12.75 1.18
2 +——-- —171.8 1224 ~7.01 5.52
3 -4 - —24(.9 790 —8.73 5.04
4 ++—-- —43.06 112.2 —1.98 6.75
5 ——+- —176.2 106.5 —6.39 5.56
6 +—+-— 120.6 1437 4.58 8.25
7 —-++ - —24.7 138.1 —2.98 7.81
8 +++— 2924 152.5 11.64 7.60
9 ——-=+ —228.49 61.6 —9.07 348
1 +-—-+ —47.4 119.6 —1.01 7.58
1 —+—+ —-111.2 1145 —5.69 6.42
12 ++—+ 118.6 134.8 352 8.07
13 ——++ —38.8 152.8 —0.79 8.87
14 +—-—++ 307.3 1059 12.27 6.43
15 —+++ 109.0 170.0 4.46 9.41
e ++++ 5474 111.6 22.63 2.20

—— e ——— -

J job sceurity; E educational background; A Aumospherc; S Salary. Data from a
complete Job-satisfaction 24 factorial design (Centered data; Sample size = 34).

101-
9t *

B+ *

7+ *

SD{L) e
5 -+

»
t

N W

* + 4 ; 4 4 4 t -

0 5 10 15 20 25 30 35 40
Mean(L)+14.00

Fig. 1. Plot of the situations’ mean versus their respective standard deviation (Answer
modality; L. Centered data).
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ents at the 16 situations versus the corresponding standard deviations
Suggests that the variability is not constant. As can be seen in Figure 1
it is higher in the middle and lower in the extremes. Efforts have been
made to find a suitable transformation to stabilize the variance, but so

the MEAN(L)

Regarding the data it seems logical to find this kind of heterosce-
dasticity — large dispersion in the middie of the range and lower in the
extremes — since the data came from an instruction which fixed both
extremes of the answer scale.

Because of this problem, Generalized Least Squares estimation was
used to calculate the effects since it corrects for heteroscedasticity.
Table IT includes the estimates and the standard errors of the following
16 effects on JS: 4 majn effects; 6 two factor interactions; 4 three factor
interactions; 1 four factor interaction and the overali mean.

2.500 "'
2.000 1 A

1.500 +
Ln(SD(L)) g
1.000 +

0.500 1

L ]
0.000 + + 4 + + + +
0.000 0.500 1.000 1.500 2,000 2.500 3.000 3.500 4.00¢
Ln{Mean{L)+14.00)

M M 1
|

Fig. 2. Plot of the logarithm of the sitwations’ fiean versus the respective logarithm
standard deviation {Response modality: L. Centered data),
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TABLE i
Analysis of the complete 2¢ factorial design

ﬁ_ﬂ

Est, etfeet (N) Est. effect (L)
e
Awverage 4.4 0.17
J 2729 10.82%
E 153.7 5.38%
A 276.2 11.02%
S 156.,0 6.24%
JE 228 1.36
JA 76.7 3.39*%
J5 26.1 1.30
FA 241 1.14
ES 14.2 (.50
AS 222 1.69
JEA 54 0.82
JES 12.3 0.20
JAS 16.5 0.11
EAS 2.0 0.79
JEAS 53 0.17
SD 10.49 0.46

* means significant cifeets.

3.2 Testing and Interpretation of the resulls in the complete factorial
design

It is known that it is nol possible Lo mnterpret the contribution of each
factor on JS till the significance test has been done. This test can be
carried out cither by plotting the cffects on normal probability paper
(Daniel, 1976) or by considering the 34 respondents as “genuine”
replicates, and testing the effects against the pooled variance over all
situations. Since results were prety much the same we only present a
significance 1est based on the first procedure which is illustrated in
Figures 3 and 4.

From the above figures it is very clear (hat the four main effects, 1.e.,
those from the four selected factors, arc significant, Also the interaction
between job-security and atmospherc is significant. That means that
these effects are not casily explained by chance, since they are clearly
distinguishable from the noise.

Before interpreting the main effect of each factor it is necessary (o

Lo
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300

ATMOSPHERE +

o//
'"’01 ATMOSPHERE /

J- JOB SECURITY J+

Fig. 5. The job security — atmosphere interaction: plot of the job-satisfaction average
{over- levels of the other factors) at the two levels of atmosphere and job security
(magnitude estimation: N),

Figure 5 illustrates the interpretation of this second order significant
interaction: when the security increases the satisfaction increases more
when the atmosphere is good than if it is bad.

Since it is not possible to attach a physical meaning 10 the units used,
the interpretation of the effects is better done by comparison between
their relative magnitudes. So, for these inhabitants of Holland, job-
security and atmosphere factors have the same effect and the effect is
twice as large, considering the interaction effect as well, than as the
effect of the other two factors,

Finally, it can be seen that the other two factors, salary and education
relatedness are also significant, and make an equal contribution to the
general judgment of JS. As usually occurs other higher order interactions
are not significant. Actually, they are used as references in the testing
procedure as the proper measure of the noise (See Figures 3 and 4,

4. EVALUATION OF THE USE OF THE EXPERIMENTAL DESIGN

Two main problems arise when the proposed technique is used, and
both appear when the number of factors (k) is large. The first one is
that when & increases the number of questions (situations) increases
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Est. effect {L)
Fig. 3. Normal plot of the offects Trom a complete 2* factorial design (lines produe-
tion: L)
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0.00 70.00 140.00 210,00 280.00 350.00

-+

Est. effect (N}

Fig. 4. Normal plot of the cffects from a complete 2% factorial design (magnitude
estimation: N).

see whether these factors behave additively or whether they “interact™
If true evidence of interaction clfects are found they will be considered
jointly with the main effect of the tactor. In our case, as was mentioned
in the last paragraph, there exists an appreciable interaction between
almosphere and job-security, thus the clfects of these two factors will
be considered jointly.
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geometrically, being 2% (where 2 g the number of levels and k is the
Number of factors). The second problem is the length of the Statements
which have to be used to describe the different Situations.

umber of “missing values”, to the number of incohereng combinationg

1981; Belson, 1981; Verwey etal, 1986).
However, when continuoys answer scales are used, the yse of
factoriaj designs can greatly improve and simplify the analysis of the
results as we have seen, and we wij) show that also In some cages the
number of considered items i the questionnaire can be simplifieq. In
fact, the problem of the length of the questionnaire can pe solved by the
use of fractional factorial designs (See Box ¢f al, 1978). This means

tends to be a certain hierarchy: main effects tend 1 be larger thap
two-factor interaction effects, which iy, turn tend to pe larger than three-
factor interactions an SO on,

As it can be found in the literature {See Box ¢f al., 1978), Wwe are not
£0ing to discyss here how o deal with fractional factoriaj designs. In

fact whar we
lechnique and

would like 1o show js that we could have used this
conduct g half-fraction of 2% factorial design which

The design ugeq hamed a 24 -1 design, where 24~ indicates (hat haif

omplete faclorig) design has been used and, iv, is named

“design resolution™ gng indicates that in the estimaied cffecyg the main

effects wijl be

confused wih three-facior interactions and two-facror

interactions wil] be confused between them (Confounding Pattern).
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from the data in Table UL it is clear
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(Box et al.,

effects specificd in Table [V can b estimated.

For example the value of 11.01 of J -+ EAS

(e estimated effect of job-sceurity J

corresponding estimates in the complete

factorial design is (hat the two-factor interaction JA

the two-factor interaction ES.

TABLLE T

gut the other

de with the st

Analysis of & pat[-fraction of the full 2* design:

24-1" fractional fuctorial
modality: 1)

.

Situation Level factors

JEAS

] e — —

10 N

i —t

4 b

13 ——t

o + -+

7 -+t

16 T

TABLE IV

Analysis of

1igt, eltect (1.

Average .25
J 1161
| 5487
A 11220
S 706"
JE 303
JA 389
Js 244

a half-fraction of the
design: Estimates o

design {Response

e —

Response

e

—12.75
—1.01
—5.62
—1.98
—0.74

4.59
—2.98
22.63

914 feactional factorial
{ effects

Confounding patiern

(J +EAS)
(K, + JAS)
(A -+ JES)
(S +JEA)
JE + AS)
(JA +ES)
(JS + EA)

e

= Means significant clfects (Response modality: L)

1978) that the

should be interpreted, as
and the threc factor-interaction
EAS together. As can casily be proved. the estimated cffects in the
fractional factorial design (Table 1V) coincl
design (Table 1.
Notice that the only disadvantage with respect 10 the complete

is confused with

conclusions woul
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pretty much the same as the ones we have drawn from the complete 24
factorial design in Table 1.

The second problem we have indicated is that if the number of
factors k increases, the size of the description of the situation also
increases. This problem has no easy solution. It is shown in the
literature that people ignore information in such cases (Verwey et al,
1986) or give unpredictable answers because they can not cope with
the problem. Perhaps the best thing to do is to restrict the use of the
experimental design to situations in which k is lower than 6 or 7 unless
visual or other types of aids can be used to clarify the presentation of
the situations in the questionnaire. Although this limits the possible
application of the experimental design, we think that there are enough
topics where this approach can be used in a fruitful way.

5. DISCUSSION

The main differences between the non-experimental and the experi-
mental approach arise as a consequence of the data collection design.
What other researchers (See every reference in this line from Andrews
1974 to Hodson 1986) have been asking the respondents is: “How
satisfied are you with your work?” — and sometimes other indirect
measures such as whether the worker would recommend the job to a
friend. Besides, other variables of the respondents are also measured
and then used as predictors of JS in a statistical model which relates
both sets of measures.

In our research, instead of collecting information on JS and on their
determinants separately (See for example, the “objective indicators”
used for life satisfaction by Fernandez and Kulik, 1981, or the “subjec-
tive indicators” for WB refered in Campbell, 1981, and in Larsen ef al,
1985), respondents were asked to evaluate their own JS in the situa-
tions defined by the explanatory variables.

On the one hand, this experimental approach provides us with more
control over the whole design of the study and allows us to detect
interaction effects in an easy way. These experimental designs are easily
implemented and if the number of predictor variables is too large the
use of fractional factorial designs will allow shorter questionnaires to be
composed. Specific software is also available to analyze these data
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(JASS, 1985). In this article we have only mentioned factorial designs
at two levels, but if it is reasonable 10 assume that the response relation
is quadratic, designs at three levels could be used. In general all the
techniques of experimental design can be applied, including such new
ideas as the usc of this technigue to study variability (Taguchi and Wu,
1980; Boxand Meyer, 1984; Tort-Martorell, 1986).

On the other hand, there is the disadvantage that the provided
stimuli become oo long and too complex for the respondents. Perhaps
the best thing 1o do is, as was mentioned, to restrict the use of the
experimental design to situations in which & is lower than 6 or 7 unless
visual or other types of aids can be used to clarify the presentation of
the situations in the questionnaire.

So far it is not clear whether the results can be compared with the
results from the previous studies. Our results, unlike previous studics
(Kalleberg, 1977; Saris, 1982; Hodson, 1986), signal that nowadays
job-security and atmosphere are much more important than salary or
cducation relatedness in explaining JS. This is not a surprising result
since unemployment has become a major problem in recent years. A
significant interaction between job-security and atmosphere has been
detected as well.

Confirmatory studies of these findings in the Dutch population
should follow this one. Comparative studies with other countries where,
for instance, salary is smaller, would also be necessary o increase our
understanding of the relative merits of the determinants of JS.,

In addition to the mentioned aspects, we have already emphasized
those differences among the IS' predictors used by different researchers.
Since the factors or predictors used are not independent the statement
“what goes in is what comes out™ holds also for our models. Their
relative effects on JS will depend 1o a great extent on the factors
considered as explanatory vartables.

In this way, future rescarch should include together with our four
factors age, which like Kallcberg and Loscocco (1983) we think can
explain large differences in JS, as well as the two “extrinsic dimensions”
alrcady used by Kalleberg (1977) “chances of promotion and resources
adequacy”. Since age is measured apart from the data collection design
it docs not enlarge our questionnaire, and these last two factors can be

(XS
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easily added to our questions (situations). Moreover, by using fractional
factorial designs the length of the corresponding questionnaire (in this
. case of six factors) would be reduced to 32 questions.
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