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Abstract

As the COVID-19 pandemic clearly shows, we are living in an age of uncer-
tainty and ambiguity. This study develops a Japanese version of the Multidi-
mensional Attitude toward Ambiguity Scale (MAAS), which was originally
developed by Lauriola et al. (2016) and has better psychometrics and repro-
ducibility than previously developed personality trait scales for ambiguity. It
assesses three factors: discomfort with ambiguity, moral absolutism/splitting,
and need for complexity and novelty. To test our newly developed MAAS, we
asked 347 participants (147 females and 200 males, Mage = 39.07, SDag =
10.58) to complete a back-translated Japanese version of the MAAS online.
The Japanese version was found to have sufficient or good internal consis-
tency, retest reliability, and construct validity. We newly found that there
were correlations between attitudes toward ambiguity and several scales (e.g.,
subscales of the Five Facet Mindfulness Questionnaire and the Minimalist
Well-Being Scale), and that there are differences in the scores of our Japanese
study participants and the Italian samples in the literature. We hope that our
Japanese version of the MAAS will be actively used in future cross-cultural
comparative research.

Keywords

Multidimensional Attitude Toward Ambiguity, Ambiguity Tolerance,
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1. Introduction

The spread of the COVID-19 pandemic and the ambiguity and uncertainty sur-

rounding the spread of the virus via misinformation and confusing, contradic-
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tory government policies have had a great impact on people’s mental well-being
and their attitudes toward world events (e.g., Koffman et al., 2020). It has dem-
onstrated the need to examine the psychological mechanisms behind people’s
responses to ambiguity and uncertainty (Salvi et al., 2021). Below, we examine
how these mechanisms have been studied in the literature to give some back-
ground for this study’s development and validation of a Japanese version of the
Multidimensional Attitude toward Ambiguity Scale (MAAS).

1.1. Ambiguity Tolerance

Since Frenkel-Brunswik (1949) first coined the concept of ambiguity tolerance,
the concept has been studied and applied in various fields, including cognitive
psychology, clinical psychology, medicine, and organizational behavior (Furn-
ham & Marks, 2013). Research on ambiguity tolerance has focused on people’s
negative attitudes toward ambiguous situations (Nishimura, 2007) by measuring
aspects such as their intolerance of uncertainty—defined as “the tendency to
perceive ambiguous situations as a source of threat” (Budner, 1962: p. 29).
Therefore, studies of ambiguity tolerance have also examined the relationship
between low levels of ambiguity tolerance and social anxiety (Boelen & Reijntjes,
2009), worry (Buhr & Dugas, 2006), and stress evaluation (Iannello et al., 2017;
Masuda, 1998). Other scholars have not framed ambiguity tolerance as percep-
tion of a threat; McLain (1993) suggested that it represents “a range, from rejec-
tion to attraction, of reactions to stimuli perceived as unfamiliar, complex, dy-
namically uncertain, or subject to multiple conflicting interpretations” (p. 184).
Following McLain, some researchers have emphasized the relationship between
ambiguity tolerance and people’s attraction to or desire for ambiguity and have
found that high ambiguity tolerance is robustly correlated with openness to ex-
perience (Jach & Smillie, 2019), preferences for certain genres of art (Furnham &
Avison, 1997; Swami et al., 2010), and is associated with sensation seeking
(McLain, 2009). These studies have largely used subjective self-reporting scales.
By 2013, roughly eight such scales had been developed—however, their psycho-
metric quality is rather low (Furnham & Marks, 2013).

1.2. Scales to Measure Ambiguity Tolerance

Lauriola et al. (2016) proposed the Multidimensional Attitude toward Ambiguity
Scale (MAAS) in response to these aforementioned problems. The MAAS is a
high quality scale derived from a factor analysis of the hierarchical structure of
133 items from seven other ambiguity tolerance scales. It assesses people’s mul-
tidimensional attitudes toward ambiguity via three subscales: their discomfort
with ambiguity (DA), moral absolutism/splitting (MA), and need for complexity
and novelty (NC).

The DA represents a negative attitude toward or intolerance of ambiguity.
High scores on this subscale are positively related to social anxiety (Boelen &

Reijntjes, 2009), stress appraisal (Iannello et al., 2017), negative affect (Bardi et
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al., 2009; Iannello et al., 2020), and neurotic tendencies regarding the Big Five
personality traits (Jach & Smillie, 2019; Matthews et al., 2018). The MA refers to
the attitude of judging things in a binary, “black and white” manner. People with
high MA scores tend to try to eliminate ambiguity. The MA is related to the
need for cognitive completion, or a “desire for definite knowledge on some issue
and the eschewal of confusion and ambiguity” (Kruglanski & Webster, 1996: p.
278). van Zyl’s (2020) study examined the relationship between high MA scores
and cognitive tasks. This study found that MA (but not DA or NC) negatively
predicted study participants’ performance on the Cognitive Reflection Test
(CRT) and belief-bias syllogisms (BB), and that participants with higher MA
scores performed worse on these tasks (van Zyl, 2020). In contrast to DA and
MA, NC refers to people’s positive attitudes toward complexity, novelty, and
ambiguity (Budner, 1962). High NC scores are associated with openness and
extraversion (Jach & Smillie, 2019) and are also thought to be related to positive
emotions (Bardi et al., 2009), a tendency toward mindfulness (Le et al., 2012),
and a high tolerance of ambiguity.

By capturing people’s multidimensional attitudes toward ambiguity, the
MAAS helps researchers examine people’s attitudes toward ambiguity from
multiple perspectives rather than merely assessing whether people view ambigu-
ity as positive or negative. These three subscales also reflect the affective (DA),
cognitive (MA), and epistemic (NC) aspects of people’s attitudes toward ambi-
guity (Lauriola et al., 2016), and have been applied in this manner in the litera-
ture (Childers et al., 2020 for NC; Matthews et al., 2018 for DA; Salvi et al., 2021
for MA). Although the MAAS is valid and reliable, there is no Japanese version
of the MAAS available. This study, thus, fills a practical and theoretical gap by
developing and validating a Japanese version of the MAAS.

1.3. Limitations of Other Japanese Scales Measuring Ambiguity
Tolerance

Other ambiguity tolerance scales are already used in Japan. For instance, re-
searchers created the Ambiguity Tolerance Scale IV (ATS-IV) based on the
items of foreign versions scales developed by Norton (1975) and created a
one-dimensional factor structure (Imagawa, 1981). However, Nishimura and
Kitayama (2001) found that this scale had not one but two dimensions, that is,
the results of factor analysis were not consistent. In addition, it was translated
nearly 40 years ago, therefore, the wording of the items needs to be updated, and
with its 44 items it is difficult and time-consuming to fill out. Although an orig-
inal Japanese version of the scale exists (Nishimura, 2007; Tomono & Hashimo-
to, 2005), it is difficult to make cross-cultural comparisons between scales that
have different items and factor structures. Cross-cultural comparisons are im-
portant because attitudes toward ambiguity might be culturally determined and
include differences between Eastern and Western populations (Bottesi et al.,
2016; Gelfand et al., 2011; Lauriola et al., 2016; Spector et al., 2001). Thus, by
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creating a Japanese version of the MAAS—a scale which is already widely used
overseas—the authors hope to facilitate cross-cultural comparisons and re-
search. The scale has already been translated into Italian (Lauriola et al., 2016)
and Swedish (Forsberg et al., 2019), and translations into other languages are

in progress.

1.4. Purpose of This Study

This study aims to create a Japanese version of the MAAS devised by Lauriola et
al. (2016) and verify its reliability and validity. First, we will check whether the
back-translated Japanese version of the MAAS has the same factor structure as
the original. Second, we will conduct a survey using our new MAAS to confirm
its re-test reliability and compare its construct validity with other scales.
Throughout, we place emphasis on the strength of the scale to make it more

suitable for cross-cultural comparison.

2. Method and Measures

This study was conducted after ethical review by the Graduate School of Educa-
tion, Kyoto University (Acceptance Number: CPE-379).

2.1. Participants

We recruited 400 study participants through Crowdworks (https://crowdworks.jp/).

Of these, we analyzed the survey responses of 385 participants (159 females and
226 males, My = 38.63, SD.g = 10.48)—we arrived at this number by excluding
participants with the same IP address, extremely short response times (less than
five minutes), and those who failed to answer the attention check correctly. To
assess the reliability of our Japanese MAAS, we conducted a re-test by asking our
study participants to answer the same questionnaire one week later. After link-
ing the data between the two test days, we found that we had a total 347 partici-
pants (147 females and 200 males, M,z = 39.07, SD,g = 10.58).

2.2. Procedure

We made the questionnaire using Qualtrics (https://www.qualtrics.com/) and
the participants entered responses to the questionnaire on Crowdworks. The
questionnaire began by asking for the participants’ demographic data (gender,
age, nationality, level of education attained, etc.), followed by the 30-item Japa-
nese version of the MAAS (MAAS-]). After that, to examine construct validity,
participants responded to seven scales known to be associated with attitudes to-
ward ambiguity in a randomized order (see scales, below). The questionnaire
items for these questionnaires were also randomized. It took about 10 - 15 minutes

to answer the questionnaires and participants were paid 150 yen for their time.

2.3. Multidimensional Attitude toward Ambiguity Scale

The authors of this paper translated the MAAS into Japanese with the permis-
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sion of the original authors. We tried to be faithful to the original version’s in-

tent. We then used a translation service (NAI Inc.; https://www.nai.co.jp/) to

back-translate a provisional Japanese version of the MAAS. Finally, we had the
original authors confirm that the back-translated version of the MAAS-] was
equivalent to the original English version.

Then, after several preliminary surveys of 100 - 150 participants each, we
made a minor correction to the items. These surveys found that the original
30-item MAAS-J had low factor loadings and that many items were dropped.
They also found that a shortened, 21-item version of the MAAS-J had better
factor integration. Therefore, we decided to use this shortened version in our
main study (for the model fit, items, and factor analysis of the 30-item version of
the MAAS-], please refer to Supplementary Table 1 and Table 2). Like the
MAAS, the MAAS-] consists of three factors—DA, MA, and NC. Survey res-
pondents were asked to rate their attitudes toward various ambiguous situations
on a seven-point Likert-type scale, where responses ranged from “completely
disagree” to “strongly agree”. The 21-item version in Japanese can be found in

the supplementary file.

2.4. Short Form of the Big Five Scale

This scale is a short version of the Big Five Scale (BFS) developed by Wada
(1996). The BFS was developed from a translation of the Adjective Check List
(ACL) developed by Gough and Heilbrun (1965). The short version of the BES,
which includes five items related to neuroticism, five items related to extraver-
sion, and six items related to openness, was used. This version has been con-
firmed to have factorial validity, internal consistency, and comorbid validity
(Namikawa et al., 2012). Previous studies have found that DA is positively cor-
related with neuroticism and negatively correlated with extraversion and open-
ness, MA negatively correlated with openness, and NC positively correlated with
extraversion and openness (Lauriola et al., 2016). We expect to find similar cor-

relations in the present study.

2.5. Need for Closure Scale

The Need for Closure Scale (NFC) is used to measure people’s need for cognitive
closure. The original version of this scale, developed by Webster and Kruglanski
(1994), had 41 items with five factors. In this study, we used the Japanese version
developed by Suzuki and Sakurai (2003). The Japanese version of the NFC has
20 items and a three-factor structure (Neuberg et al., 1997). The three factors are
decisiveness, preference for order (PFO), and preference for predictability (PFP).
The internal consistency, re-test reliability, and construct validity of the Japanese
version of the NFC have all been confirmed. Participants were asked to rate their
agreement with each item on a seven-point Likert-type scale with responses
ranging from “completely disagree” to “strongly agree”. The need for cognitive

closure is considered to be similar to ambiguity tolerance and intolerance of
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Table 1. Fit indices of the confirmatory factor analysis for the 21-item MAAS-].

Chisq df p value GFI AGFI NFI CFI RMSEA  AIC

21-item ver.
Three factors, DA, MA, NC, uncorrelated 427.73 189 0.00 0.904 0.883 0.810 0.883 0.057 25,766.53
Three factors, DA, MA, NC, correlated 405.23 186 0.00 0.908 0.886 0.820 0.892 0.055 25,750.04

Bi-factor, DA, MA, NC group factors + general factor 307.91 162 0.00 0.931 0.901 0.863 0.928 0.048 25,700.71

Note. Chisq = chi square; GFI = goodness of fit index; AGFI = adjusted GFI; NFI = normed fit index; CFI = comparative fit index; RMSEA = root mean
square error of approximation; AIC = Akaike’s information criterion.

Table 2. Result of the confirmatory factor analysis for the 21-item MAAS-].

Item No. Items Factor Load

Factor 1: Discomfort with Ambiguity (DA) (a = 0.73)

3 It intensely disturbs me when I am uncertain of how my actions will affect others. 0.651
6 I don’t feel comfortable with people until I can find out something about them. 0.513
9 I am just a little uncomfortable with people unless I feel that I can understand their behavior. 0.523
12 I get pretty anxious when I'm in a social situation involving me which I have little control of. 0.596
15 It bothers me when I don’t know how other people react to me. 0.633
23 IfIam uncertain about the responsibilities of a job, I get very anxious. 0.441
29  IfIdon’t get the punch line of a joke, I don’t feel right until I understand it. 0.414

Factor 2: Moral Absolutism/Splitting (MA) (a = 0.75)

1 There are two kinds of people in the world: the weak and the strong. 0.955
4 A person either knows the answer to a question or he doesn’t. 0.802
7 There are two kinds of people: the “good” and the “bad”. 0.996
10  You can classify almost all people as either honest or crooked. 0.992
19  There’s a right way and a wrong way to do almost everything. 0.527
26 A person is either a 100% patriotic or he isn’t. 0.722
30  Our thinking would be a lot better off if we would just forget about words like “probably,” “approximately,” “perhaps”. 0.537
Factor 3: Need for Complexity and Novelty (NC) (a = 0.84)

2 I pursue problem situations which are so complex some people call them “mind boggling”. 0.725
8 I'm drawn to situations which can be interpreted in more than one way. 0.481
14  Vague and impressionistic pictures appeal to me more than realistic pictures. 0.360
17  Itend to like obscure or hidden symbolism. 0.550
20  Some problems are so complex that just trying to understand them is fun. 0.783
25  Itis more fun to tackle a complicated problem than to solve a simple one. 0.840
28  Ienjoy tackling problems which are complex enough to be ambiguous. 0.789
Factor Correlations: DA MA

MA 0.26**
NC —-0.01 0.00
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uncertainty and has been correlated with scales that measure NFC (Gértner et
al., 2020). Among the three factors, PFO and PFP are correlated with a tendency
toward a lack of ambiguity and decisiveness is correlated with making quick,
confident decisions, and not being perturbed by ambiguity. We expect to find
MA and DA to be positively correlated with PFO and PFP and negatively corre-
lated with decisiveness and expect to find the opposite for NC.

2.6. Positive and Negative Affect Schedule

The Positive and Negative Affect Schedule (PANAS) was developed by Watson
et al. (1988) to measure positive affect (PA) and negative affect (NA). A Japanese
version of the PANAS was developed by Sato and Yasuda (2001). The original
version consisted of 20 items with 10 items each; the Japanese version contains
only 16 items with eight items each by deleting items which had low factor
loadings. The validity of this scale has been confirmed using the internal consis-
tency and imagery methods. Participants responded to each item using a
six-point Likert-type scale with answers ranging from “not true at all” to “very
true”. Previous studies have found that intolerance of ambiguity is negatively
correlated with PA and positively correlated with NA (Bardi et al., 2009; Iannello
et al., 2020). We expect to find DA to be positively correlated with NA and NC
to be positively correlated with PA.

2.7. State Trait Anxiety Inventory

The State Trait Anxiety Inventory (STAI) was developed by Spielberger et al.
(1970). It consists of 20 items for state anxiety and 20 items for trait anxiety. A
Japanese version of the STAI was developed by Nakazato and Mizuguchi (1982),
and they confirmed the internal consistency, re-test reliability, and construct va-
lidity of this scale have been confirmed by previous studies. Participants were
asked to answer each item using a four-point Likert-type scale with answers
ranging from “almost never” to “frequently”. Bardi et al.’s (2009) study found
that there is a positive correlation between intolerance of ambiguity and trait an-
xiety, therefore, we expect to find a positive correlation between trait anxiety and

DA and a negative correlation between trait anxiety and NC.

2.8. Five Facet Mindfulness Questionnaire

The Five Facet Mindfulness Questionnaire (FFMQ), developed by Baer et al.
(2006), is a 39-item scale used to multidimensionally assess trait mindfulness. A
Japanese version of this scale was developed by Sugiura et al. (2012), and they
have the internal consistency and construct validity of this scale. The Japanese
version consists of 39 items with five factors: observing, describing, acting with
awareness (AWA), non-judging (NJ), and non-reactivity (NR). Participants were
asked to answer each item on a five-point Likert-type scale with answers ranging
from “never” to “always”. Previous studies have found correlations between high

ambiguity tolerance and mindfulness (Fulton, 2016; Le et al., 2012; Robinson,
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2019). We expect to find negative correlations between mindfulness and DA and
positive correlations between mindfulness and NC. Since previous studies have
not examined the correlation between the multidimensional measures of mind-
fulness and attitudes toward ambiguity, we also explore the correlation between
each subscale to facilitate comparative research. We expect MA to be negatively
correlated with NJ.

2.9. Satisfaction with Life Scale

The Satisfaction With Life Scale (SWLS), developed by Diener et al. (1985), is a
five-item scale used to measure subjective life satisfaction. A Japanese version of
the SWLS was developed by Sumino (1994), and they confirmed the internal
consistency, re-test reliability, and construct validity of this scale. Participants
answered each item using a seven-point Likert-type scale with answers ranging
from “strongly disagree” to “strongly agree”. Since negative attitudes toward
ambiguity are known to be associated with low life satisfaction (Bardi et al.,
2009; Iannello et al., 2020), we expect a negative correlation between life satisfac-

tion and DA and a positive correlation between life satisfaction and NC.

2.10. Minimalist Well-Being Scale

The Minimalist Well-Being Scale (MWBS), developed by Kan et al. (2009), is a
12-item scale used to measure a minimalist (i.e., non-material or consump-
tion-driven) sense of well-being. The original version of the scale had a two-factor
structure—the factors were peaceful disengagement (PD) and gratitude. Howev-
er, the Japanese version of the scale developed by Horike and Ohshima (2015)
has a four-factor structure. The factor structures are not consistent, so the total
score of the entire scale is used here. The internal consistency and crite-
rion-related validity of this scale have been confirmed by previous research (Kan
et al., 2009). Respondents were asked to answer each item using a seven-point
Likert-type scale with answers ranging from “I strongly disagree” to “I strongly
agree”. We hope to expand our knowledge of the interaction between well-being
and attitudes toward ambiguity by measuring the relationship between attitudes
toward ambiguity and life satisfaction. We expect to find a correlation between

ambiguity tolerance and life satisfaction.

3. Results
3.1. Examination of Factor Structure

When devising the original MAAS, Lauriola et al. (2016) examined a bi-factor
model including a general factor of attitude toward ambiguity in addition to the
three-factor structure of DA, MA, and NC. Following the original version, we
conducted both confirmatory factor analysis using only three factors and con-
firmatory factor analysis including general factors for the MAAS-]. The results
showed that the model fit well (Table 1). Table shows the contents and factor
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loadings of the 21-item version of the MAAS-J. Only item 14 had a factor load-
ing below 0.40. We also examined the model fit and factor loadings for the 20
items that were deleted from the original MAAS (see Supplementary Table S1
and Table S2), but there was no significant difference in the values. Since we be-
lieve that a scale which is faithful to the original version is more useful for
cross-cultural comparisons, we analyzed the 21-item MAAS-J because it is con-

sidered to have the same structure as the original version.

3.2. Examination of Reliability and Descriptive Statistics

The results of the factor analysis indicated that the MAAS-J has a three-factor
structure consistent with that of the original version, therefore, the reliability
and the descriptive statistics of each factor were examined. We calculated the
Cronbach’s alpha coefficients for the internal consistency of each subscale of the
MAAS-]. We found sufficient or good internal consistency was found for each
subscale (DA: a = 0.73; MA: a = 0.75; NC: a = 0.84), as shown in Table 3. In ad-
dition, the results of the analysis of the correlations among the subscales for the
re-test reliability, conducted after a one-week interval, showed sufficient or good
re-test reliability (DA: r=0.69, p < 0.01; MA: r=0.73, p< 0.01; NC: r=0.83, p<
0.01). We also calculated the Cronbach’s alpha of the data at the second time
point; it also showed sufficient or good internal consistency (DA: a = 0.78; MA:
a = 0.80; NC: a = 0.89). The factor structure of the MAAS-J was also consistent
with the original version, except for one item that was below 0.40 (the factor
loading for item 30 was 0.377).

Table 3 shows the descriptive statistics of each factor in the MAAS-]. Table 3
also includes the means and standard deviations for the Italian sample from the
original MAAS. The results showed that the Japanese sample scored higher than
the original Italian sample on the two factors DA (#=10.42, p < 0.01, d = 0.73)
and MA (t=2.25, p=0.02, d = 0.15), and the Italian sample scored higher than
the Japanese sample on NC (¢=-11.20, p < 0.01, d= 0.80).

3.3. Examination of Construct Validity

To verify the construct validity of the MAAS-], we conducted a correlation anal-
ysis between the MAAS-] and each scale. The results were generally consistent
with our expectations (Table 4). First, the correlations between DA and the
scales that were expected to be related to DA were as follows: neuroticism (r =
0.46, p < 0.01), extraversion (r= —0.20, p < 0.01), openness (r= —0.14, p = 0.01),
decisiveness (r = —0.40, p < 0.01), PFP (r = 0.27, p < 0.01), PA (r=-0.17, p<
0.01), NA (r=0.29, p < 0.01), STAI (r= 0.45, p < 0.01), decisiveness (r = —0.40,
p<0.01), and PFO (r=0.27, p < 0.01), FEMQ (r= -0.37, p < 0.01), observing (r
=0.13, p=0.01), describing (r=-0.20, p < 0.01), AWA (r=-0.32, p< 0.01), NJ
(r=-0.39, p< 0.01), NR (r= —0.28, p < 0.01), SWLS (r= —0.19, p < 0.01), and
MWBS (r = -0.16, p < 0.01). In contrast, there was no significant correlation
between DA and PFO (r=-0.02, p=0.70).
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Table 3. Descriptive statistics for MAAS-] subscales and total scores.

Lauriola et al. (2016) Italian data for

Day-1 data (V= 385) Day-2 data (N = 347) comparison (N= 405)
M (SD) a M (SD) r M (SD) t d
Discomfort with Ambiguity 4.62 (0.80) 0.73 4.71 (0.83) 0.69 3.88 (1.18) 10.42 0.73
Moral Absolutism 3.62 (0.86) 0.75 3.59 (0.88) 0.73 3.45(1.38) 2.25 0.15
Need for Complexity 3.78 (0.96) 0.84 3.79 (1.02) 0.83 4.58 (1.05) -11.20 0.80

Note. The figure “r” shows correlation between day-1 mean and day-2 mean (i.e., re-test reliability).

Table 4. Means (M) and standard deviations (SD) of the scales used for construct validi-
ty, and the correlations with MAAS-J.

M SD DA MA NC

Demography

Age 38.63 10.48 -0.08 -0.05 -0.06

Sex 1.59 0.49 0.01 -0.12 -0.14

Education 3.30 0.93 —-0.04 -0.12 0.01
Big Five

Neuroticism 4.85 1.26 0.46 -0.04 -0.11

Extraversion 3.69 1.26 -0.20 0.06 0.15

Openness 4.03 1.09 -0.14 0.04 0.44
Need for Cognitive Closure

Decisiveness 3.55 1.11 -0.40 0.03 0.18

Preference for Order (PFO) 4.45 0.85 -0.02 0.09 0.00

Preference for Predictability (PFP) 4.46 1.17 0.27 -0.05 -0.39
PANAS

Positive Affect (PA) 2.80 0.86 -0.17 0.14 0.19

Negative Affect (NA) 2.78 1.09 0.29 0.03 0.02
STAI 2.55 0.59 0.45 0.07 -0.04
FFMQ 3.01 0.37 -0.37 —-0.06 0.21

Observing 2.96 0.64 0.13 0.03 0.29

Describing 2.82 0.72 -0.20 0.04 0.26

Acting with Awareness (AWA) 3.40 0.65 -0.32 -0.11 -0.05

Non Judging (NJ) 3.08 0.65 -0.39 -0.14 -0.10

Non Reactivity (NR) 2.78 0.58 -0.28 -0.01 0.19
Satisfaction With Life Scale (SWLS) 3.52 1.44 -0.19 —-0.09 0.13
Minimalist Well Being Scale (MWBS) 4.74 0.90 -0.16 -0.03 0.15

Note. Bold indicates a significant difference (p < 0.05). For sex, 1 is male and 2 is female.
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The correlations between MA and the predicted scales were significant for
AWA (r=-0.11, p = 0.04), NJ (r = -0.14, p < 0.01), and PFO (r=0.09, p =
0.06), while the correlations between MA and openness (r= 0.04, p = 0.41), de-
cisiveness (r = 0.03, p = 0.54), PFP (r= -0.05, p = 0.35), FFMQ (r=—-0.06, p =
0.21), observing (r= 0.03, p = 0.56), describing (r= 0.04, p = 0.45), and NR (r=
—0.01, p = 0.91) were not significant. There was also a significant positive corre-
lation between MA and PA (r=0.14, p < 0.01), and a significant negative corre-
lation between MA and SWLS (r = —0.09, p = 0.09), neither of which were ex-
pected.

Finally, the correlations between NC and the predicted scales were as follows:
neuroticism (r= —0.11, p = 0.03), extraversion (r= 0.15, p < 0.01), openness (r=
0.44, p < 0.01), decisiveness (r= 0.18, p < 0.01), PFP (r= -0.39, p < 0.01), PA (r
=0.19, p < 0.01), FFMQ (r= 0.21, p < 0.01), observing (r= 0.29, p < 0.01), de-
scribing (r = 0.26, p < 0.01), NJ (r = -0.10, p = 0.04), NR (r = 0.19, p < 0.01),
SWLS (r=0.19, p < 0.01), and MWBS (r= 0.15). However, there was no signifi-
cant correlation between NC and PFO (r = 0.00, p = 0.93), NA (r=0.02, p =
0.65), STAI (r=-0.04, p=0.40), and AWA (r=-0.05, p=0.29).

4. Discussion
4.1. Factor Structure and Reliability

The results of our factor analysis and model comparison showed that the
MAAS-J’s structure and items were comparable to the original MAAS. Specifi-
cally, the bi-factor model, which assumes three factors (DA, MA, NC) and gen-
eral factors, showed the best model fit (X? = 307.91, GFI = 0.931, AGFI = 0.901,
NFI = 0.863, CFI = 0.928, RMSEA = 0.048, AIC = 25,700.71). Since the models
are similar, we can conclude that the MAAS-J can effectively classify Japanese
people’s attitudes toward ambiguity as per the three main factors in the original
model and the MAAS-] can be used to examine relationship between these fac-
tors and other scales. The MAAS-] also showed good internal reliability (DA: a =
0.73; MA: a = 0.75; NC: a = 0.84) and re-test reliability (DA: r= 0.69; MA: r=
0.73; NC: r=0.83).

4.2. Construct Validity

Since we found the expected correlations when comparing the MAAS-J with re-
lated scales, we consider the MAAS-] to have sufficient construct validity. First,
we found that neuroticism in the BFS was moderately correlated with DA and
weakly correlated with NC, and that trait anxiety and DA were moderately cor-
related. The two scales showed a moderate correlation of > 0.40. These findings
are consistent with previous studies on intolerance of uncertainty, which showed
that intolerance of uncertainty and anxiety are similar but different (Bardi et al.,
2009). Extroversion and openness in the BFS were negatively correlated with DA
and positively correlated with NC, while MA was not well characterized in BFS,

similar to the findings of previous studies (Lauriola et al., 2016).
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We also found that NA was positively correlated with DA and that PA was
negatively correlated with DA and positively correlated with MA and NC. This
finding is corroborated by previous studies (Bardi et al., 2009; Iannello et al.,
2020) in which intolerance of ambiguity was positively correlated with NA and
negatively correlated with PA. The fact that MA was weakly but unexpectedly
associated with PA suggests that people whose attitudes favor black-and-white,
conclusive, and unambiguous judgements may be more adaptive and associated
with PA in Japanese culture, which is driven by conformity to norms.

We also found that well-being was negatively correlated with DA and posi-
tively correlated with NC, albeit to a weak extent. These results are consistent
with the concepts that DA indicates a negative attitude toward ambiguity and
NC indicates a positive attitude. Given that the ease with which people hold pos-
itive emotions is linked to their well-being (Fredrickson & Joiner, 2002), it is
reasonable that well-being is negatively correlated with DA and positively corre-
lated with NC. Furthermore, our multiple regression analysis with SWLS as the
dependent variable and DA and PA as the independent variables showed that the
effect of DA on well-being was still significant (b = —0.23, p = —0.13, SE= 0.09, ¢
=-2.72, p < 0.01). Although weakly correlated, the MWBS also showed a nega-
tive correlation with DA and a positive correlation with NC. Our finding that
people’s attitude toward ambiguity leads to their well-being in relation to the
MWBS—which is considered to be a more appropriate measure of Japanese
people’s well-being (Kan et al., 2009)—is novel.

We also found that mindfulness as measured by the FFMQ was negatively
correlated with DA and positively correlated with NC. These results are consis-
tent with previous studies that have shown a relationship between tolerance of
ambiguity and mindfulness (Fulton, 2016; Le et al., 2012; Robinson, 2019). Al-
though the five subscales of the FFMQ were correlated generally in the same di-
rection as the total score, it is worth noting that observing was positively corre-
lated with DA and NJ was negatively correlated with both MA and NC. The
FFMQ’s bi-factor model of FFMQ does not fit the observing factor, suggesting
its specificity (Baer et al., 2006, 2008). Since we first “observe” the subject and
then judge the ambiguity as positive or negative, the “observing” factor was po-
sitively correlated with both DA and NC. We also found that NJ was negatively
correlated with MA, which was not correlated with the FFMQ total score (as
hypothesized). This suggests that MA attitudes and mindfulness are opposites.
NJ was also negatively (but weakly) correlated with NC, proving that NC
represents the epistemic aspect of people’s attitudes toward ambiguity (Lauriola
et al.,, 2016).

Regarding NFC, we found that decisiveness was negatively correlated with DA
and positively correlated with NC and that PFP was positively correlated with
DA and negatively correlated with NC. The decisiveness subscale included items
such as, “I usually make important decisions quickly and confidently,” which

may indicate a tendency to avoid or eliminate ambiguity. Therefore, we find it
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reasonable that decisiveness was associated with DA and NC but not with MA.
Similarly, because PFP reflects a preference for predictability, we feel that its as-
sociation with DA and NC is reasonable as well. Although people’s need for
cognitive closure and their intolerance of ambiguity have been thought of as
similar concepts (Iannello et al., 2017; Kruglanski & Webster, 1996), the results
here confirm the discriminant validity of these concepts as being distinct.
However, not many scales showed a significant correlation with MA, and the
construct validity of MA needs to be investigated further. The MA indicates a
dichotomous attitude toward ambiguity, so we expected that it would be related
to people’s need for cognitive closure. However, in this study, a significant (but
weak) correlation was found only between MA and PFO. In the present study,
MA was positively correlated with PA (r=0.14, p < 0.01) and PFP was negative-
ly correlated with PA (r= -0.22, p < 0.01). In other words, the findings suggest
that MA is a positive attitude and PFP in NFC is a negative attitude. Therefore, it
is possible that MA and NFC were not as highly correlated as expected. Other
scholars have suggested that MA is related to prejudice and political attitudes
(Forsberg et al., 2019; Lauriola et al., 2016; Moss & O’Connor, 2020), therefore,
we expect it to be explored in the future and that its validity will be tested with

other scales.

5. Conclusion

This study successfully developed and validated a Japanese version of the MAAS.
However, it has a few limitations. Specifically, our work revealed that cultural
differences had an impact on our study participants’ responses. Our Japanese
study participants had higher DA and MA scores, and Italian study participants
from the original MAAS had higher NC scores. The results support the claim
that Japan is a so-called tight culture (Mrazek et al., 2013) with a low tolerance
for ambiguity compared to Western countries (Gelfand et al., 2011). To date,
only a limited number of cross-cultural comparative studies have addressed
people’s attitudes toward ambiguity. For example, Spector et al. (2001) examined
uncertainty avoidance across 23 countries, although the reliability of the scale
used in that study is questionable. In that study, Japan had one of the highest
ambiguity avoidance scores. Another study that examined intolerance of ambi-
guity between Italians and British people (Bottesi et al., 2016) showed that Ital-
ians were more tolerant of ambiguity. Thus, cultural comparisons of attitudes
toward ambiguity have been made only piecemeal and need to be examined
more comprehensively in the future.

This study’s MAAS-] was both structured in a similar way to the original ver-
sion and had good internal consistency (a = 0.73 - 0.85), re-test reliability (r =
0.69 - 0.83), and construct validity. It was able to newly show correlations be-
tween people’s attitudes toward ambiguity and several similar scales (e.g., subs-
cales in the FFMQ and MWBS). Clear differences between Japanese and Italian
samples were shown for the first time. We hope that the Japanese version of this
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scale will assist future cross-cultural comparative research on people’s attitudes
toward ambiguity and will help to elucidate the psychological mechanisms be-
hind these attitudes. While the MAAS has been established internationally as an
appropriate measure of people’s attitudes toward ambiguity, limited research has
been done on the relationship between these attitudes and people’s neural sub-
strates. Considering that functional brain imaging studies of perceived ambigui-
ty have shown that people’s attitudes have emotional, cognitive, and epistemic
aspects—and considering that these aspects correlate to the DA MA, and NC
subscales (Nomura et al., 2003)—we expect the MAAS-J to contribute to future,
comprehensive examinations of this kind. Future researchers could extend our
research by confirming the validity of the MAAS-J with behavioral and neural
indices currently practically being used in medical and educational settings as
well as assessing whether and how interventions work in terms of attitudes to-
ward ambiguity (case method, Banning, 2003; art appreciation, Bentwich & Gil-
bey, 2017).
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Supplementary

Developing and Validating a Japanese Version of the Multidimensional Attitude
toward Ambiguity Scale (MAAS) Supplementary Tables.

Table S1. Fit indices of the confirmatory factor analysis for the 30-item and 20-item of MAAS-J.

Chisq df p value GFI AGFI NFI CFI RMSEA AIC
30-item ver.
Three factors, DA, MA, NC, uncorrelated ~ 1080.55 405 0.00 0.837 0.813 0.697 0.784 0.066  36,955.41
Three factors, DA, MA, NC, correlated 1053.91 402 0.00 0.839 0.814 0.704 0.792 0.065 36,934.77
Bifactor, DA, MA, NC group factors
862.58 369 0.00 0.869 0.835 0.758 0.842 0.059 36,809.44
+ general factor
20-item ver.
Three factors, DA, MA, NC, uncorrelated 399.43 170 0.00 0.906 0.884 0.816 0.884 0.059  24,481.82
Three factors, DA, MA, NC, correlated 376.97 167 0.00 0.910 0.887 0.826 0.894 0.057  24,465.36
Bifactor, DA, MA, NC group factors
279.05 144 0.00 0.935 0.905 0.871 0.932 0.049  24,413.44

+ general factor

Note. Chisq = chi square; GFI = goodness of fit index; AGFI = adjusted GFI; NFI = normed fit index; CFI = com-parative fit index; RMSEA = root mean
square error of approximation; AIC = Akaike’s information criterion.

Table S2. Result of the confirmatory factor analysis for the 30-item and 20-item of MAAS-].

Factor Load

Item No. Items
30-item ver. 20-item ver.
Factor 1: Discomfort with Ambiguity (DA) a=0.79 a=0.73

3 It intensely disturbs me when I am uncertain of how my actions will affect others. 0.509 0.651
6 I don’t feel comfortable with people until I can find out something about them. 0.325 0.514
9 I am just a little uncomfortable with people unless I feel that I can understand their behavior. 0.418 0.527
12 I get pretty anxious when I'm in a social situation involving me which I have little control of. 0.890 0.596
15 It bothers me when I don’t know how other people react to me. 0.377 0.636
18  Ialways want to know what people are laughing at. 0.113

21 I get pretty anxious when I'm in a social situation over which I have no control. 0.991
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Continued
23 IfI am uncertain about the responsibilities of a job, I get very anxious. 0.404 0.441
27 Ienjoy carefully rehashing my conversations in my mind afterwards. 0.181
29  IfIdon’t get the punch line of a joke, I don’t feel right until I understand it. 0.279 0.414
Factor 2: Moral Absolutism / Splitting (MA) a=0.78 a=0.75
1 There are two kinds of people in the world: the weak and the strong. 0.735 0.961
4 A person either knows the answer to a question or he doesn’t. 0.640 0.809
7 There are two kinds of people: the “good” and the “bad”. 0.776 1.006
10 You can classify almost all people as either honest or crooked. 0.698 0.999
13 Personally, I tend to think that there is a right way and a wrong way to do almost everything. 0.529
16  Nothing gets accomplished in this world unless you stick to some basic rules. 0.223
19  There’s a right way and a wrong way to do almost everything. 0.387 0.533
24 A good job is one where what is to be done and how it is to be done are always clear. 0.447
26 A person is either a 100% patriotic or he isn’t. 0.558 0.724
30 Our thir?king would be a lot better off if we would just forget about words like “probably,” 0383 0.539
“approximately,” “perhaps”.
Factor 3: Need for Complexity and Novelty (NC) a=0.84 a=0.85
2 I pursue problem situations which are so complex some people call them “mind boggling”. 0.738 0.727
5 I often find myself looking for something new, rather than trying to hold things constant in my life. 0.439
8 I’'m drawn to situations which can be interpreted in more than one way. 0.527 0.475
11 I generally prefer novelty over familiarity. 0.455
14 Vague and impressionistic pictures appeal to me more than realistic pictures. 0.405
17 Itend to like obscure or hidden symbolism. 0.603 0.541
20  Some problems are so complex that just trying to understand them is fun. 0.802 0.781
22 Generally, the more meanings a poem or story has, the better I like it. 0.332
25  Itis more fun to tackle a complicated problem than to solve a simple one. 0.805 0.844
28  Ienjoy tackling problems which are complex enough to be ambiguous. 0.822 0.788
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HAFERR Multidimensional Attitude Toward Ambiguity Scale (21 item
version)

Brebid, AFEOHTHREDRNICHIL 2L &2, NYBED L S
RIGT 20 R EFF->THwEST. CO7Y7r— T, burrkRnins
ORMERBL L&, R EDEI LI EEZLTHBEDA, EOD
FOUEL TV 2D EFRTHET. ZIHBICODWL T, MOIHHE & &
PWALLTHZ T 2L LTS L. ML, TE2F0ASCHTE
FB2L0WHEZTHATLLES . EOAEMRL 2L, TFEAEDN]
MEIKL 2HTELL, D> TEEERRZERDTHET. &
TEHD 1,2,3,4,5,6,7 O FICO& DU T, ThTNEDOTH L DK
CTWwadZeEERHLTLEZS 0,

1= 2 A&EL &0

2= [AEL &0

3= EB s 0 IEEEL &0

4= 55600750

5= b6t ZIEET B

6= [ET 3

7= < JAET 3

1) HEFUTITEE LR L v D 2 FEO A Ly, 1234567
2) FMFA & DS TZAUREE, BT EEDNDEMRRMEIZEERLTLE . 1234567
3) BOOITEBMACED LD P BEEX bbb 21, WML LBEET 5. 1234567
4) NFBEZZHSTODD, ABRNVDIDOEL BN 1234567
5) FIEDANDMDEMDETIE, —HICWTHLELENRVWIERHD. 1234567
6) Moz TRWAL & WAL O 2 HEAND. 1234567
7) FATEEOMRM & 0 5 DRBUEINS. 1234567
8) TOATEVABRTE 2 LMW e &IE, ZOATEHLVWTHALLZLTE 2. 1234567
9) IFEAEDHA, AT, EEEI#MEZFOLLLNINT LI ENTED. 1234567
10) A THIEL AL T Fr— L TERWHESIRIICWD &, R REICRD. 1234567
11) BV RTWEENRIREL Y S, BIRESCHEN OO B 22 HT 5 X0 Riglc 2K C 2. 1234567
12) A BT E I FIET B0 BRI A S T 5. 1234567
13) AR CH o720, Z IO ONEZBEREFATZ D T2HANRH 5. 1234567
14) < OWEERTICHTZD, T IITIFELVEGRE - TERAS 5. 1234567
15) W OO E THEMAROT, ThEIEMLED L9520 THHELL. 1234567
16) (EFICRAT D2 HEOFHER L - & D LTWrWnE, L THAREICRD. 1234567
17) WA REA MR 5 L0 b, BEHERRIBEICID T 7283 L, 1234567
18) ANIX100%DEELBH DD, E0TL RO ESL LM, 1234567
19) L THEKRE WA DT EE TITEMRRIBEICI Y T D2 HE L. 1234567
20) Va—ZDRA Y FeonbiRnE XL, TnnbrolttBX5ETHRH0T 5. 1234567
21) [7285A) TIEWT2n) TOx 28358 RELEDRTIUL, FIEbOBZEILD RNEDNERDHIZAS. 1234567

FF: BBk S N DA (DA; Discomfort With Ambiguity): 3, 5, 8, 10, 12, 16, 20; I 4E xS F38/5r%¢ (MA; Moral Absolutism/Splitting): 1, 4, 6, 9, 14,
18, 21; HEHEME - BIHIMEAT SR (NC; Need for Complexity and Novelty): 2,7, 11, 13, 15, 17, 19.
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