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a b s t r a c t
Internet surveys have become a very popular research tool. Relatively little attention has, however, been
devoted to the possible changes in psychometric properties when measurements are obtained with
Internet surveys. The Marlowe–Crowne Social Desirability Scale (MCSDS) is the most widely used instrument for measuring the tendency to respond in a socially desirable way and is often used to validate
other measures. The purpose of the current research is to evaluate the dimensionality and reliability of
measurements obtained with the MCSDS and short forms of the scale in an Internet sample of the general
public in Iceland. An e-mail invitation was sent to a sample of 1200 panel members drawn from the Social
Science Research Institute (SSRI) probability based panel, of those 536 participants completed all items
on the MCSDS. Reliability estimates were in line with results from previous studies (a = .81 for the
MCSDS data and a ranging from .59 to .75 for short forms). Using confirmatory factor analysis, a good
fit was obtained for a one-factor model of measurements obtained with the MCSDS and its short forms
(apart from significant chi square values in all cases but one), which generally supports the assumption
of unidimensionality.
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1. Introduction
Measures of social desirability (SD) have been used to validate
psychological measures in paper and pencil format for over half a
century. The Marlowe-Crowne Social Desirability Scale (MCSDS;
Crowne & Marlowe, 1960) is the most widely used instrument
for measuring social desirability response style (SDRS), and the
psychometric properties of the paper and pencil format of the scale
have been evaluated in numerous studies (Barger, 2002; Beretvas,
Meyers, & Leite, 2002; Fischer & Fick, 1993; Loo & Loewen, 2004;
Loo & Thorpe, 2000; Sârbescu, Costea, & Rusu, 2012; Ventimiglia
& MacDonald, 2012). It has, however, been shown that psychometric properties observed in a paper and pencil mode of administration are not necessarily retained when transferred to Internet
administered measures (Buchanan, 2002). Because of such mode
effects on measurements, the American Educational Research
Association (AERA), American Psychological Association (APA)
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and National Council on Measurement in Education (NCME) have
advised test users to provide evidence that changes in mode of
administration do not compromise the validity and reliability of
the measurements obtained (U.S., 1999). Given the number of
studies using the Internet to collect data, it is imperative that a
validated and reliable measure of SDRS is available to researchers.
Otherwise, researchers risk having their findings compromised by
being unable to control for, or measure, socially desirable responding in their samples. However, to our knowledge, no published
research has evaluated the validity and reliability of the Internet
version of the MCSDS. If the practice of using the MCSDS to validate
psychological measures is to be continued over the Internet, it is
important to have a formal Internet version of the scale and to
know that it produces psychometrically sound data. The purpose
of the present study is to evaluate the validity and reliability of
measurements obtained with the Internet version of the MCSDS
in a representative sample of the Icelandic population. The focus
is both on the psychometric properties of the original 33 item
scale, and also of the various short forms that been proposed
(Ballard, 1992; Ramanaiah, Schill, & Leung, 1977; Reynolds,
1982; Strahan & Gerbasi, 1972).
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1.1. Background
The use of Internet surveys has grown rapidly over the past decade, with researchers in various areas of the academia, government
and the private sector making increasing use of Internet surveys to
collect self-report data. The type of information (e.g. people’s
thoughts, behavior and experience) gathered in self reports is often
very difficult to obtain or even inaccessible through other means of
data collection. One of the main concerns with self-reports is the
reduced accuracy of responses due to SDRS, a tendency to systematically respond in a manner likely to be approved of by others
(Nunnally & Bernstein, 1994; Paulhus, 1991). This produces an
association between the likelihood of a response and the desirability of that response which results in added systematic error variance in target measurements. It follows that if a question is
neutral in regards to SD, responses to that question are not
expected to be influenced by this tendency. Thus, in order to identify systematic error variance due to SDRS in psychological measurements, the correlation between an SDRS measure and the
instrument of interest is calculated. Also, the responses to an
SDRS measure and another scale can be concurrently factor analyzed to see whether the two scales load on distinct factors
(Beretvas et al., 2002). For this to be viable it is essential to obtain
valid and reliable measurements of SDRS.
A number of scales have been developed to measure SDRS (see
Paulhus, 1991, for an overview) but the most commonly used scale
is the Marlowe–Crowne Social Desirability Scale (MCSDS)
(Beretvas et al., 2002).
1.2. The Marlowe–Crowne Social Desirability Scale
The MCSDS, designed by Crowne and Marlowe (1960), contains
33 items that were chosen based on their judged SD and item analysis. The items are thought to reflect, ‘‘behaviors which are culturally
sanctioned and approved but which are improbable of occurrence’’
(Crowne & Marlowe, 1960, pp. 350). Answers in the keyed direction
can, thus, be taken to indicate that the respondent is exaggerating
desirable behavior i.e. showing SDRS. What all the items should
have in common is purely their relation to the construct of SDRS.
In other words, the MCSDS should be unidimensional (see Hattie,
1985 for a detailed discussion of unidimensionality).
The dimensionality of the paper and pencil format of the MCSDS
has been addressed in a number of factor analytic studies. If all the
items on MCSDS measure the same construct they would be
expected to have a clear one factor structure. This has, however,
not always been the case.
Confirmatory factor analyses have been conducted on the original English version of the MCSDS (in the USA: Barger, 2002; Leite &
Beretvas, 2005, in Canada: Fischer & Fick, 1993; Loo & Loewen,
2004; Loo & Thorpe, 2000; Ventimiglia & MacDonald, 2012) and
on a Romanian version of the scale (Sârbescu et al., 2012). None
of these analyses have shown strong support for a one factor model
of the full 33 item version. Very few studies have published results
for factor loadings of individual items, but those that have suggest
that some items need to be revised or removed from the scale due
to low factor loadings (Reynolds, 1982; Ventimiglia & MacDonald,
2012). Reliability analyses have shown mixed results because
internal consistency reliability estimates for measurements with
the full 33 item scale have ranged from .72 (Loo & Thorpe, 2000)
to .96 (Fischer & Fick, 1993).
Because of concerns about the scales dimensionality and item
content, several short forms of the MCSDS have been developed,
(Ballard, 1992; Hays, Hayashi, & Stewart, 1989; Reynolds, 1982;
Rudmin, 1999; Sârbescu et al., 2012; Strahan & Gerbasi, 1972).
The most frequently cited short forms in psychometric evaluation
studies of MCSDS data are those developed by Strahan and Gerbasi

(1972), Ramanaiah et al. (1977), Reynolds (1982) and Ballard
(1992) and therefore we will limit our discussion to those short
forms.
Strahan and Gerbasi (1972), Reynolds (1982) and Ballard (1992)
all used principal component analyses to develop short forms.
Strahan and Gerbasi (1972) reduce the number of items based on
factor loadings on the first component. Factor loadings were used
to form two distinct ten item short forms of the MCSDS, each with
an equal number of attribution and denial items, and a 20 item
short form comprised of the combined ten item scales (the ten
item short forms will be referred to as X1 and X2 and the 20 item
version as XX). Reynolds (1982), however, only selected items with
factor loadings above .40 on the first component to form an 11
item short form, which he called ‘short Form A’. In addition to
Form A, he developed a 12 and a 13 item short form (Form B and
C respectively) by adding items to the initial 11 item short form,
based on item total correlations. Using the same method as
Reynolds, Ballard (1992) developed three short forms of the
MCSDS: Scale 1 (11 items), Scale 2 (12 items) and Scale 3 (13
items). Ballard also developed a 13 item short form (Composite
scale) comprised of items that had been selected for one or more
short forms in at least two of the three previous short form development studies (i.e. Ballard, 1992; Strahan & Gerbasi, 1972;
Reynolds, 1982) (see Ballard, 1992, for an overview of which items
belong to each short form).
Confirmatory factor analysis has previously been used to assess
the unidimensionality assumption of the short forms. A better fit
has been obtained for some short forms compared to the full 33
item scale but the studies have not agreed on the most valid short
form, with Fischer and Fick (1993) recommending Strahan and
Gerbasi’s (1972) short forms X1 and X2, Loo and Thorpe (2000)
obtaining the best fit for Reynolds’ (1982) Form A and B, and Loo
and Loewen (2004) recommending Ballard’s Scale 1 or Composite
scale. Lower reliability estimates have been obtained for measurements with the short forms than with the full scale, as can be
expected. For the short forms, the highest internal consistency
reliability estimates have been found for data obtained with the
XX form but the lowest for data obtained with the X1 and X2 forms
(Ballard, 1992; Barger, 2002; Fischer & Fick, 1993; Loo & Loewen,
2004; Loo & Thorpe, 2000; Reynolds, 1982; Strahan & Gerbasi,
1972).
Taken together, studies of the paper and pencil version of
MCSDS suggest a need for improvement of the full 33 item scale.
It is not clear, however, which of the short forms that have been
proposed produces the most valid and reliable data. It is also
important to note that previous studies have all based their findings on nonprobability samples – and almost exclusively on student samples (which causes important variables, such as
participants age (Kaufmann & Reips, 2008), to be sampled over a
very narrow range). It is therefore questionable to draw strong
conclusions regarding the quality of the data obtained with the
paper and pencil versions of the MCSDS merely on the basis of
these studies.
1.3. Internet version of the MCSDS
With the growing number of studies using the Internet as the
mode of administration, researchers have become increasingly
concerned with the validation of measures for use online
(Buchanan & Smith, 1999; for an example of an online validation
study see Hearn, Ceschi, Brillon, Fürst, & Van der Linden, 2012).
Thus, to further validation research on the Internet, especially in
large-scale surveys, it is important to have an Internet version of
the MCSDS, and to know that it produces valid and reliable data.
Unfortunately, a psychometrically sound Internet version of the
MCSDS cannot be presented based on the studies described above

610

for three main reasons. First, the studies did not agree in their
results on the validity and reliability of various forms of the
MCSDS. Secondly, due to methodological limitations, the results
of these studies need to be viewed with caution. Finally, since there
are reasons to believe that transferring a scale to an Internet mode
may change the instrument (Buchanan, 2001; Buchanan, Johnson,
& Goldberg, 2005), the practice of simply adapting a paper and
pencil instrument for the Internet mode and assuming that the
measurements are equivalent to the original mode is not recommended (Buchanan, 2002; Coles, Cook, & Blake, 2007; Hewson &
Charlton, 2005; Noyes & Garland, 2008). This is especially relevant
for the MCSDS since responses to SDRS scales have been shown to
differ between modes of administration (Dodou & de Winter, 2014;
Joinson, 1999; Kaufmann & Reips, 2008; Lautenschlager & Flaherty,
1990; Martin & Nagao, 1989). It is therefore important to evaluate
the psychometric properties of the Internet version of the MCSDS
before the scale is used in validation studies on the Internet.
No published study to date has explored the quality of data
obtained with an Internet version of the MCSDS. A failure to establish adequate psychometric properties in a representative Internet
sample would suggest that the scale is not suitable for use in online
studies. Thus, the main purpose of the present research is to evaluate the unidimensionality, factor loadings and reliability of measurements obtained with the full MCSDS and various short forms
in a probability based Internet sample of the general public in
Iceland, which has the highest Internet penetration rates in
Europe (Hagtíðindi, 2015). The aim is also to compare the findings
to previous results obtained in paper and pencil mode.
The reminder of this paper is structured as follows: Section 2
describes the research method by providing information on the
sample and technical information on the MCSDS as well a discussion of the sampling technique and statistical techniques used. In
Section 3 we present and discuss the results and compare the
results to previous studies. Finally, Section 4 concludes with a summary of the results, the limitations of the study, and suggestions
for future research.

2. Method
2.1. Study sample and procedures
To maximize the representativeness of the Internet sample we
used a probability based Internet panel. The advantages of surveys
on probability pre-recruited panels of Internet users is that the
sample is obtained from a sampling frame which covers the target
population to a satisfactory degree (see Lozar Manfreda & Vehovar,
2008, for a taxonomy and terminology of web surveys). Although
this approach is limited to the proportion of the population that
has Internet access, Internet penetration rates are very high in
Iceland and higher than in any other European country
(Hagtíðindi, 2015). At the time of the Internet survey administration, 95% of people aged 16–74 were regular users of the Internet
and 97% of Icelandic households had Internet access (Hagtíðindi,
2014). A probability panel of the general population in which those
who do not have Internet access are given the equipment needed to
participate in Internet surveys, would thus add little to the population of Internet users, and no such panel exists in Iceland.
A stratified random sample of 1200 panel members was drawn
from the Social Science Research Institute (SSRI) Internet panel.
The SSRI Internet panel consists of people aged 18 years and older,
randomly drawn from Registers Iceland (Iceland’s national registry),
who consented over the telephone to be contacted for Internet surveys. The SSRI estimates that approximately 60–65% of those who
respond to telephone surveys consent to participating in Internet
surveys or a little over 40% of the original sample. The SSRI panel

is under constant revision to ensure that its members are representative of the Icelandic nation and care is given to rebalancing when
needed. Given the very high Internet penetration in Iceland and the
probabilistic nature of the recruitment, the online panel is representative of the population in Iceland. The sample was stratified by gender, age and residence to reflect the composition of the Icelandic
population as closely as possible.
The survey, containing all 33 items of the MCSDS in Icelandic,
was sent out in July 2013 via e-mail, to 1200 potential participants.
Duration of data collection was 2 weeks, with three reminders
being sent out within the first 12 days after the original invitation
was sent. Six hundred and thirty-nine participants gave a response
to at least one of the items on the MCSDS, with 536 participants
(44.7% of the original sample) completing all items on the
MCSDS. Their responses were used for psychometric evaluation
of data obtained with the translated MCSDS. The final sample comprised 272 women (50.7%) and 264 men (49.3%), aged between 20
and 81 years (mean age being 49 years), with educational levels
varying from elementary school education to a post-graduate university degree.
2.2. Instrument
The Marlowe–Crowne Social Desirability Scale (Crowne &
Marlowe, 1960) consists of 33 true/false items, 18 keyed in the true
direction (attribution items) and 15 in the false direction (denial
items). Responses in the keyed direction are coded as one and
responses not in the keyed direction as zero. The highest possible
score on the MCSDS is therefore 33 and the lowest is zero, with
higher scores indicating more SD in responses.
An existing translation of the MCSDS was revised. The original
translation was done by two researchers in the field of psychology.
Each researcher translated the MCSDS from English into Icelandic,
the translations were then compared and any differences in translation were discussed until an agreement was reached (see in
Ragnarsson, 2011). This translation method has several limitations
(see Behling & Law, 2000 for more on translations of instruments).
However, since a pilot study of the psychometric properties of the
MCSDS in Internet format had shown the original translation to be
adequate (Vésteinsdóttir, Reips, Joinson, & Thorsdottir, 2012), it
was decided to revise the existing translation instead of retranslating the MCSDS.
The revision of the MCSDS relied on intensive individual interviews (Karlsdóttir, 2013) and item response theory analysis
(Vésteinsdóttir, Reips, Joinson, & Thorsdottir, 2013). All items with
poor psychometric properties were revised in accordance to the
interviewees’ understanding of the items. Items with multiple
possibilities of interpretation and/or indications of information lost
in the translation process were also revised. The aim of the revision
process was solely to improve the translation of the MCSDS not to
change the content of the items.
2.3. Analysis
Responses from participants who omitted one or more items on
the MCSDS were excluded from the analysis. Internal consistency
was estimated with Cronbach’s alpha coefficient. The criterion for
a good reliability was set at a = .80 or higher (DeVellis, 2003).
Confirmatory factor analysis (CFA) was used to evaluate the
unidimensionality assumption of the MCSDS. The MCSDS is comprised of multiple indicators of SDRS. A fundamental assumption
of validity and reliability testing is that the items measure the
same construct. Measurements obtained using the MCSDS can be
thought of as unidimensional if just one latent variable – SDRS –
underlies the data. The implication of this is that if the items only
share SDRS as the latent variable, then a keyed response to an item
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can be taken as evidence of SDRS (see Hattie, 1985 for a more
detailed explanation).
Unidimensionality of measurements obtained with the MCSDS
can best be assessed with CFA. The advantage of CFA to other
methods is its ability to test both the internal and external consistency criteria of unidimensionality, which means that: What each
item pair has in common is equal to what the pair has in common
with the observed factor (internal consistency) and that the
observed correlations are consistent with the estimated parameters of the hypothesized factor structure, represented by a reproduced correlation matrix (external consistency). If the criteria for
internal and external consistency are sufficiently met, the difference between the observed correlation matrix and the reproduced
correlation matrix (indicated by goodness-of-fit indices) will be
small and unidimensionality can be assumed (see Gerbing &
Anderson, 1988 for a more detailed explanation). If, however, the
assumption of unidimensionality does not hold for measurements
obtained with the MCSDS, responses to items cannot be taken to
reflect variations in SDRS, which renders all calculations (e.g.
sum scores) and assumptions based on the MCSDS invalid.

Table 1
Descriptive statistics for measures obtained with the MCSDS in full length.

Crowne and
Marlowe
(1960)
Crowne and
Marlowe
(1964)
Strahan and
Gerbasi (1972)
Reynolds (1982)
Ballard (1992)
Loo and Thorpe
(2000)
Barger (2002)
Collazo (2005)
Sârbescu, Costea
and Rusu
(2012)
Internet sample

A one factor model was set up in LISREL 8.72 using DWLS
(diagonally weighted least squares) with asymptotic variance and
covariance matrices as input matrices. Factor loadings and random
errors were estimated freely but the factor variance was set to one
to enable identification of the model. Error variances were not
allowed to co-vary.
It is usually recommended to use more than one fit index when
evaluating the fit of a CFA model. A chi-square fit statistic and three
fit indices were used to evaluate the fit of the models estimated in
the present study: Satorra Bentler v2, CFI (comparative fit index),
NNFI (nonnormed fit index) and RMSEA (root mean square error
of approximation). CFI and NNFI indicate whether the model fits
the data better than a model that does not assume any relation
between measured variables, while adjusting for sample size.
Both of these indices range from zero to one. The cutoff criterion
for an adequate fit was set a .96 for CFI and .95 for NNFI. The
RMSEA index indicates the degree of discrepancy between the
model and the data. Values of RMSEA range from zero to one, with
a lower value signifying a better fit. The cutoff criterion for an adequate fit for RMSEA was set at .05. Fit indices and their cutoff criteria were chosen based on how they have performed when DWLS
was used in medium-large samples (Yu, 2002).
3. Results and discussion

n

Mode

Sample

Language

M

SD

120

p&p

Students

English

13.7

5.8

300

p&p

Students

English

15.5

4.4

272

p&p

Students

English

14.5

5.4

608
399
232

p&p
p&p
p&p

Students
Students
Students

English
English
English

15.0
14.6
15.8

5.9
5.1
4.9

466
401
348
215

p&p
p&p
p&p
p&p

English
English
Spanish
Romanian

17.2
16.2
17.3
15.5

5.0
5.0
5.5
5.1

536

Internet

Students
Students
Students
Students,
friends and
relatives
Internet
panel

Icelandic

17.7

5.6

Note. p&p = paper and pencil.

3.1. Descriptive statistics
Means and standard deviations of measurements obtained with
the MCSDS in full length are shown in Table 1 for the Icelandic
Internet sample and comparison samples. The mean of 17.7 for
the Icelandic Internet data is somewhat higher than the means
obtained in prior studies, which have ranged from 13.7 to 17.3, with
higher means more often seen in more recent studies. However,
when comparing means from the studies listed in Table 1, it should
be kept in mind that psychometric invariance between measurements obtained in different languages and/or cultures has not been
established, nor can it be taken for granted that mean scores
obtained in student samples are psychometrically compatible to
other samples. It would therefore be premature to infer something
about differences in SDRS between these groups.
Mean scores did not significantly differ between men (M = 17.8,
SD = 5.8) and women (M = 17.6, SD = 5.4) in the Internet sample, t
(534) = .421, p > 0.05, and in all but one of the above studies no
gender differences were found in means. The only study showing

Table 2
Internal reliability estimates for measures obtained with the MCSDS in full length and short versions.

Full scale
X1a
X2a
XXa
Form Ab
Form Bb
Form Cb
Attributionc
Denialc
Scale 1d
Scale 2d
Scale 3d
Composite scaled
a
b
c
d

N of Items

Crowne and
Marlowe (1960)

Strahan and
Gerbasi (1972)

Reynolds
(1982)

Ballard
(1992)

Fischer and
Fick (1993)

Loo and
Thorpe
(2000)

Loo and
Loewen
(2004)

Barger (2002)

Internet
sample
(2013)

33
10
10
20
11
12
13
18
15
11
12
13
13

.88

.73–.87
.59–.70
.49–.75
.73–.87

.82
.63
.66
.79
.74
.75
.76

.75
.50
.54
.71
.64
.67
.68

.96
.88
.88
.94
.86
.88
.89
.88
.88

.72
.52
.42
.68
.59
.61
.62
.56
.63
.60
.60
.61
.62

.75
.51
.46
.68
.61
.66
.66
.62
.65
.60
.64
.62
.64

.73–.74
.53–.56
.50–.56
.69–.72
.60–.63
.62–.64
.62–.64
.59–.61
.64–.65

.81
.59
.59
.75
.70
.71
.72
.67
.75
.69
.68
.71
.73

Strahan and Gerbasi (1972).
Reynolds (1982).
Ramanaiah et al. (1977).
Ballard (1992).

.69
.69
.70
.70
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Table 3
Confirmatory factor analysis of measures obtained with the Internet version of the MCSDS.

Full scale
X1a
X2a
XXa
Form Ab
Form Bb
Form Cb
Attributionc
Denialc
Scale 1d
Scale 2d
Scale 3d
Composite scaled
a
b
c
d

N of Items

S-B v2

p-Value

df

CFI

NNFI

RMSEA

RMSEA 90% CI

33
10
10
20
11
12
13
18
15
11
12
13
13

965.37
37.45
63.09
312.30
111.89
129.84
154.45
234.67
250.66
92.21
108.69
124.42
143.42

<0.001
0.36
0.0025
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

495
35
35
170
44
54
65
135
90
44
54
65
65

0.97
1.00
0.98
0.98
0.98
0.98
0.98
0.97
0.97
0.98
0.98
0.98
0.98

0.96
1.00
0.98
0.97
0.97
0.97
0.97
0.97
0.96
0.98
0.97
0.98
0.97

0.042
0.011
0.039
0.040
0.054
0.051
0.051
0.037
0.058
0.045
0.043
0.041
0.047

0.038;
0.000;
0.023;
0.033;
0.041;
0.040;
0.040;
0.029;
0.049;
0.032;
0.032;
0.030;
0.037;

0.046
0.034
0.054
0.046
0.066
0.063
0.061
0.045
0.066
0.058
0.055
0.052
0.058

Strahan and Gerbasi (1972).
Reynolds (1982).
Ramanaiah et al. (1977).
Ballard (1992).

a gender difference was Barger (2002), with lower mean score for
men than for women in one of the two samples.

Table 4
Factor loadings obtained with the MCSDS in Reynolds (1982), Ventimiglia and
MacDonald (2012) and the Internet sample.

3.2. Reliability

Item number

Reynolds
1982

Ventimiglia and MacDonald
2012

Internet sample
2013

Table 2 shows the internal reliability estimates from previous
studies and for the Internet sample. Reliability estimates were
made for measurements obtained with the full scale and the short
forms developed by Strahan and Gerbasi (1972), Reynolds (1982)
and Ballard (1992), as well as the Denial and Attribution scales
(Ramanaiah et al., 1977). Internal reliability for the full Internet
scale data was good (a = .81), with lower reliability estimates for
the short form data (as can be expected with internal reliability
being in part a function of the number of items in a scale), ranging
from .59 to .75. The reliability estimates for the Internet scale data
were, for the most part, in line with those shown in previous studies, although somewhat higher than estimates from the most
recent studies (Barger, 2002; Loo & Thorpe, 2000). Noticeably different from other studies are the reliability estimates obtained by
Fischer and Fick (1993), whose estimates are substantially higher
than what others have shown before and since.

1.
2.
a
3.
4.
a
5.
a
6.
7.
8.
a
9.
a
10.
a
11.
a
12.
13.
a
14.
a
15.
16.
17.
18.
a
19.
20.
21.
a
22.
a
23.
24.
25.
26.
27.
a
28.
29.
a
30.
31.
a
32.
33.

.31
.33
.40
.38
.33
.54
.25
.32
.22
.39
.35
.39
.40
.32
.49
.46
.30
.15
.48
.34
.44
.23
.38
.34
.31
.41
.21
.53
.22
.50
.33
.37
.42

.17
.33
.26
.41
.18
.47
.18
.30
.32
.28
.32
.35
.38
.26
.48
.46
.32
.16
.50
.41
.43
.31
.30
.32
.21
.37
.27
.34
.07
.42
.30
.26
.49

.22
.31
.43
.47
.40
.69
.29
.34
.54
.48
.50
.39
.54
.54
.62
.54
.28
.25
.62
.46
.46
.37
.57
.27
.30
.43
.42
.66
.28
.55
.55
.46
.52

3.3. Confirmatory factor analysis
Information on fit for a one factor model of the full Internet scale
and short form data are presented in Table 3. For the full 33 item
scale, all the fit indices, except the chi-square test indicated an
excellent fit of the unidimensional model, in sharp contrast to previous studies, which did not support the unidimensionality
assumption and obtained a poor fit for the one factor model in most
cases (Barger, 2002; Fischer & Fick, 1993; Loo & Loewen, 2004; Loo
& Thorpe, 2000; Sârbescu et al., 2012; Ventimiglia & MacDonald,
2012).
Factor loadings of the full 33 item MCSDS from Reynolds (1982),
Ventimiglia and MacDonald (2012) and the Internet sample are
listed in Table 4. Most of the items had acceptable factor loadings
in the Internet sample. The factor loadings ranged from .22 to .69
with an average factor loading of .45. Six of the items had factor
loadings below .30 on the full 33 item scale.
Taken together, the CFA results for the full 33-item scale support the unidimensionality assumption. The main cause for concern about the scale is the apparently low factor loadings of
some of the items. Low factor loadings complicate the interpretation of what is being measured by the scale. They either indicate that the items measure SDRS insufficiently or that the items
are representative of SDRS, but measure different aspects of a

a

Items keyed in the opposite direction.

broader and more complex construct (see Nunnally, 1978 for discussion). Items 1, 7, 17, 18, 24 and 29, all had factor loadings below
.30 on the full scale. These items also have low factor loadings in
Reynolds (1982) and Ventimiglia and MacDonald (2012), which
are the only two studies that report factor loadings for all items.
Factor loadings of these items are between .15 and .34 in
Reynolds study and between .07 and .32 in Ventimiglia and
MacDonald’s study. Three of the items, items 7, 18 and 29, have
factor loadings below .30 in all three studies. Items with low factor
loadings could be dealt with as insufficient and simply deleted
from the scale, which is in essence what has been done in short
form development.
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For the short forms, the fit of a one-factor model was always
above the cut-off criterion for an adequate fit in terms of CFI and
NNFI. RMSEA indicated a good fit (<.05) for all short form data
except Reynolds (1982) (Form A, B and C) and the Denial scale.
Reynolds Form A, B and C were slightly above the cut-off criterion
for a good fit and the Denial scale received the highest RMSEA
index of all forms tested. It is however worth noting that the upper
limit of the 90% confidence interval for RMSEA exceeded the cut off
criterion of .05 in most cases. The chi-square values were also significant in all cases except one, but that can be expected in a sample of this size.
Out of the short forms tested here, Strahan and Gerbasi’s (1972),
X1 performed the best with a non-significant Satorra-Bentler chisquare (in spite of a sample size of more than 500 participants).
Both CFI and NNFI exceeded the cut off criterion for a good fit
and RMSEA was well within the .05 criterion for a good fit
(although the X1 contains item 17, which only had a loading of
.24 on the X1 factor and .28 on the one factor model for the full
scale data). This is in line with Fischer and Fick’s (1993) assessment
of the short forms which lead them to recommend X1 as one of the
best short forms, but different from Loo and Thorpe (2000) who
obtained the best fit for Reynolds’ (1982) Form A and B.

4. Conclusion
Overall the results support the psychometric quality of measurements obtained with the Internet version of the 33 item
MCSDS in a probability based sample of the general public in
Iceland. The reliability estimate is acceptable and the items generally seem to measure the same construct (though some factor loadings fall below .30, the loadings for most items are higher). The
results suggest that the Internet version of the full MCSDS is in
no way inferior to the paper and pencil version of the scale
(Barger, 2002; Fischer & Fick, 1993; Loo & Loewen, 2004; Loo &
Thorpe, 2000; Sârbescu et al., 2012; Ventimiglia & MacDonald,
2012), and might even obtain more psychometrically sound measurements. However, because the comparison is not only based
on a different mode of data collection but also different sample
types (population representative versus non-probability), samples,
and methods of analysis, such a claim would be premature. In
future research, more attention needs to be directed toward items
with low factor loadings to learn more about the nature of these
items to understand why they measure the construct insufficiently
and whether they could be revised or should simply be deleted
from the scale. Intensive individual interviews with a focus on item
content could be a useful tool in this process to gather information
on the quality, clarity and relevance of each item.
Based on the CFA analysis, X1 would be the recommended short
form for use on Internet samples, at least in Iceland. The unidimensionality assumption was strongly supported and the factor loadings for all items except one were high. A major concern for X1
however is the low reliability estimate. The short form with the
highest reliability estimate was XX. Moreover, the unidimensionality assumption was also supported for that short form.
However, the reliability estimate was below the .80 criterion and
some of the factor loadings were low.
It must be emphasized that findings for the short forms should
be interpreted with caution because the short forms were
extracted from the full scale and not administered as short forms,
ignoring the possible effects of such alterations. In fact no study, to
the authors’ knowledge, has examined whether the psychometric
properties of the short forms extracted from the full scale and short
forms administrated individually are equivalent when administered to fully compatible samples drawn from the same population. This is a limitation of the current study, and previous

studies aimed at both short form development and the testing of
the psychometric properties of the short forms.
The present research was conducted in Iceland, which sets an
obvious limitation to the generalizability of the results. This is a
problem frequently encountered in European research due to the
fact that most psychometric instruments were developed in
English but the majority of Europeans are not native English speakers. The question of measurement equivalence between translated
versions of a scale is thus an ever present issue in much of
European research, but one that was beyond the scope of this
research. It would therefore be informative to investigate the psychometric properties of the MCSDS in Internet samples in other
languages and cultures in a probability-based panel or a sample
of similar quality.
In sum, the overall findings for the Internet version of the full
MCSDS are positive and support the use of the MCSDS in validation
research on the Internet. Measurements obtained with the MCSDS
are sufficiently reliable and unidimensional. In stating that, it must
be emphasized that ‘‘[s]aying that a test is unidimensional does not
identify that dimension. . .’’ (Hattie, 1985, pp. 143). A good measure
of SDRS that could be recommended for use in Internet studies
would need to contain only items that are general enough not to
be understood differently between different groups, but specific
to the construct of SDRS. More work needs to be done before this
can be fully achieved, but this research is a crucial first step in
the process because if unidimensionality cannot be assumed, it
renders all use of the MCSDS – all calculations and assumptions
based on the scale – invalid. Thus, our results provide the necessary basis for further psychometric research on the MCSDS and
are very promising for researchers who need to control for or measure SDRS on the Internet.
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