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Abstract

This measurement study reports on the validity and reliability of Okabayashi and Seiwa’s (1991) version of the Interaction and
Audience Anxiousness Scale (Leary, 1983) in the second language acquisition context. The target population of this study was
Japanese university students. Responses from university students at two universities in western Japan (N = 307) comprised the
dataset for this study. Normality of test items was examined, and reliability estimates (Cronbach’s alpha) for the two subscales
that make up the instrument were calculated. The fit of the two-factor model hypothesized by Okabayashi and Seiwa (1991)
was tested using confirmatory factor analysis (CFA), and the results showed good fit for the proposed model. The practical and
theoretical implications of these results for future research are discussed.
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1. Introduction

The social dynamics inherent in the use of group work in the
language classroom—the novelty of the activities, the
uncertainty of working with unfamiliar partners and the need to
express themselves in a foreign language—have the potential to
engender feelings of anxiety in learners, much more so than in
amore traditional, teacher-centered classroom. Up to now, one
of the primary concerns with regards to anxiety in the English
as a Foreign Language (EFL) context has been that of foreign
language anxiety (FLA; see Horwitz, 2010, for a timeline of
research in this area). However, as interaction-centered
approaches such as Communicative Language Teaching and
Task-Based Language Teaching have taken a larger role in
language learning classrooms (Leeming, 2011), increased
attention needs to be given to the role that social anxiety plays
in student attitudes towards language learning. Both King and
Smith (2017) and Zhou (2016) have noted a lack of research
into the impact of social anxiety on language learning.
However, for research in this area to progress in Japan, there is
aneed for reliable and valid instruments to measure social
anxiety in the language learning context (Xethakis, 2020). This
study represents an attempt to address this need by examining
the reliability and validity of the Japanese version of the
Interaction and Audience Anxiousness Scale (IAS-AAS;
Okabayashi & Seiwa, 1991).

2. Literature Review

For the researcher or practitioner interested in social anxiety,
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there exist a large number of measures, focused on a wide
range of aspects that can be subsumed under this overarching
construct (see Leary, 1991 or Orsillo, 2002 for summaries and
reviews of a number of these measures). Among the more
prominent of these is the instrument chosen for inclusion in this
study, the Interaction and Audience Anxiousness Scale (IAS-
AAS; Leary, 1983). As Nichols and Webster (2015) note, the
IAS-AAS “addressed and overcame limitations of the earlier
scales, and consequently became a widely adopted measure of
social anxiety” (p. 110).

One reason this instrument is particularly useful for the
study of social anxiety in the classroom is the fact that it
consists of items which are concemed with both contingent and
noncontingent situations. Leary and Kowalski (1995) make a
distinction between these two classes of social situations that
can elicit feelings of unease or distress. The first of these are
social situations where an individual’s responses depend on, or
are contingent upon, the actions of others. Examples of
contingent social situations include conversations, interviews,
mixing at parties, and interacting in groups—situations similar
to the group-work situation in the language classroom. The
second category of situations are those where an individual’s
actions are primarily planned out beforehand, and so their
actions are for the most part not contingent upon others’ actions.
As aresult, they vary little in response to the actions of others.
Noncontingent situations are exemplified by events such as
giving speeches or presentations and performing in front of an

audience.
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Both contingent and noncontingent situations occur with
regularity in group work contexts in the language classroom,
and for this reason, it would be advantageous for any
instrument adopted for use in research or practice in this area to
contain items or subscales which purport to examine both the
contingent and noncontingent situations which might engender
feelings of distress in learners who are socially anxious.

As the name implies, the Interaction and Audience
Anxiousness Scale, comprises two subscales, one concerned
with feelings of unease in contingent social encounters, the
Interaction Anxiousness Scale (IAS), and the other, the
Audience Anxiousness Scale (AAS), concerned with
circumstances that could be considered noncontingent in
nature. The IAS-AAS, in its original long-form (Leary, 1983),
was initially developed from a pool of 87 items selected on the
basis of two criteria: 1) that the situations described in the items
were concermned with forms of social interaction, rather than
evaluation or the performance of a task; and 2) that the item
denoted feelings of anxiety, such as nervousness, worry or
discomfort, or its opposite, such as feelings of comfort or
relaxation, but at the same time did not portray a behavioral
element. This pool of items was piloted with 112
undergraduates, who responded on a 5-point Likert scale
indicating the degree to which each of the items was true of
them. Items were correlated with their hypothesized category
(interaction or audience anxiety), and those with a correlation
less than .40 were removed. This resulted in a total of 37 items.
These items were given to a second group of university
students (n = 123), and based on the correlations between
items, 10 items were removed, leaving a total of 27 items
divided between the two categories of interaction anxiousness,
15 items, and audience anxiousness, 12 items. For this sample,
the reliability estimate (Cronbach’s alpha) for each scale
was .88. This 27-item version was then tested on a third sample
of university students (r = 363). The items correlated with their
respective scales at greater than .50, while the alpha values for
each of the scales were .89 (interaction anxiousness) and .91
(audience anxiousness), respectively. In this sample, the degree
of correlation between the two scales was found to be .44.

Leary and Kowalski (1993) examined the construct and
criterion-related validity of the IAS, using a large pool of data
(1,864 respondents) compiled from several separate studies
conducted by the authors and concluded that the IAS possessed
a high degree of reliability, with Cronbach alpha values
between .87 and .89 in the various studies considered. The
concurrent validity of the IAS was confirmed in this study

using responses on a large number of instruments, 23 in total,
examining a wide range of subjective and behaviorally related
aspects, such as self-consciousness, shyness, embarrassability,
blushing and body consciousness. Responses on the IAS were
found to correlate highly with other scales assessing
generalized social anxiety, while they correlated less strongly
with measures focused on more specific aspects of the
construct. Discriminant validity was also ascertained, and it was
determined that the IAS measures a construct other than
general anxiety or neuroticism.

‘While no similar review for the AAS has, to the best
knowledge of the authors, been published, the AAS has shown
a very high degree of reliability in studies conducted by other
authors. Sabini, Siepmann, Stein and Meyerowitz (2000)
calculated a reliability estimate (Cronbach’s alpha) of .93 for
this scale, while in Hazel, McMahon and Schmidt’s (2011)
study this value was only slightly lower at .91. Moreover, in the
study conducted by Sabini and his colleagues, the AAS was
found to correlate highly with a scale the authors used to
measure respondents’ feelings of unease at being the center of
attention in a social situation, which suggests a degree of
construct validity in the AAS, as well.

Furthermore, while the use of the AAS has been employed
primarily in contexts where public performance is a significant
factor (e.g., Hazel, et al., 2011; Sabini et al., 2000), the IAS has
been used to examine the impact of interactional anxiety on a
number of other factors related to working in groups, such as
social skills (Miller, 1995), leadership and collaboration (Steed,
Slater, Sadagic, Bullock & Tromp, 1999), interpersonal
relations (Heerey & Kring, 2007), brainstorming in groups
(Camacho & Paulus, 1995), and online social interactions
(Tian, 2013).

The ITAS-AAS has also been widely used in the Japanese
population. Okabayashi and Seiwa (1991) adapted the
instrument for use in the Japanese population, and their version
of the IAS-AAS (or as it is often referred to in the Japanese
literature, the I-AA scale) has been employed in studying the
impact of social anxiety on a number of factors related to pair-
and group-work in the language classroom, such as,
communication in face-to-face and online environments
(Nishimura, 2005), performance anxiety (Yoshie &
Shigematsu, 2007), and speech anxiety (Matsumoto, 2014).

Okabayashi and Seiwa’s version of the IAS-ASS was
developed on the basis of an exploratory factor analysis (EFA)
conducted on a dataset of responses from university students (n
=140), using the 27 items from Leary’s (1983) original scale.
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The results from the initial varimax rotation indicated a three-
factor solution, with items from the AAS subscale loading
primarily on the first factor, and those from the IAS subscale
loading primarily on the third factor. The second factor
comprised six items: four from the IAS and two from the AAS.
Of these items, five were considered to express positive
feelings towards a situation (these are, interestingly, five of the
six reversed scored items on the IAS-AAS), while one item
was considered to express a broad general tendency, rather than
amore specific feeling of anxiety. For these reasons, the six
items were removed from the analysis, and a second EFA was
conducted. This resulted in a two-factor structure, similar to that
of Leary’s (1983) original instrument. In order to shorten and
simplify the scale, seven items from each factor were chosen on
the basis of factor loading and item content and a third EFA was
conducted. This resulted in a 14-item, two-factor, simple
structure. The brevity of Okabayashi and Seiwa’s version of the
TAS-ASS can be seen as a distinct advantage for the use of this
instrument in classroom settings.

With the greater use of pair- and group-work in the English
language classroom, the greater degree of interpersonal
interaction that comes with it, and the strong impact that
feelings of social anxiety can have on such interactions, there is
aneed for evidence-based measurement of learner’s social
anxiety. The IAS-AAS was chosen as a suitable instrument for
use in the Japanese EFL context due to its focus on both
contingent as well as noncontingent social situations, evidence
of its reliability and validity, as well as the brief nature of the
Japanese version and its previous use in the Japanese
population. This study, which has undertaken an investigation
of the IAS-AAS in the Japanese EFL context, is an incremental
step in the establishment of secure empirical foundations for

further research in this area.

3. Methodology
3.1 Participants
A total of 345 responses were collected from students enrolled
in one public and one private university in western Japan. There
were 178 males and 156 females (eleven respondents did not
provide a gender) among the respondents, and their ages ranged
from 18 to 29, with a median age of 19 years old. Two
responses were removed for missing data.. The analysis
described below is based on the data from the remaining 343
responses.

Prior to commencing the survey, participants were

informed by the administrator of the survey that they were not

required to take part in the survey, and that participation was
completely voluntary. Informed consent was obtained by the
inclusion of a form at the top of the survey paper asking for
participants’ informed consent and clearly stating in Japanese
that those not wishing to participate could do so merely by
leaving the form blank. There was no specified time limit
within which participants were expected to complete the

survey, however most completed the form within 10 minutes.

3.2 Instrument

As described above, Okabayashi and Seiwa’s (1991) version of
the IAS-AAS comprises 14 items in total, with the items
divided between two subscales. The first of these, the IAS,
comprises Items 1-7, while the second subscale, the AAS,
comprises Items 8-14. Responses to each of the items are on a
S-point Likert scale, with 1 being semantically anchored to not
at all characteristic of me, and 5 to extremely characteristic of
me. As each subscale concerns a specific class of social
situation that might trigger anxiety in respondents, i.c.,
contingent situations in the case of the IAS and noncontingent
situations for the AAS, scores for each of the subscales are
computed separately, and there is no composite score for the
entire instrument.

3.3 Analytical Procedures

Data collected from participants (scores on the IAS-AAS, age,
and gender) was entered into a Microsoft Access 2016
database. For the purpose of calculating descriptive statistics
and reliability estimates (Cronbach’s alpha), the data was
imported into IBM/Statistical Package for the Social Sciences
(SPSS) software (Version 21). First, means for each item, their
standard deviations, and degree of skew and kurtosis were
calculated. The univariate normality of the scores was
determined following the recommendation of Tabachnick and
Fidell (2013), i.e., values > -2 or <2 for skew and kurtosis.
Next, an estimate of reliability, Cronbach’s alpha, was
calculated for each subscale. Following the recommendations
of Fan and Thompson (2001), reliability estimates with
confidence intervals (95%) were computed. A value of .70 or
greater for the reliability of the scale was adopted (Nunnally
and Bemstein, 1994). Finally, confirmatory factor analysis
(CFA) was conducted on Okabayashi and Seiwa’s (1991)
proposed 14-item, two-factor structure for the IAS-AAS. using
AMOS (Version 21). Four fit indices—the Tucker-Lewis index
(TLI), the comparative fit index (CFI), the root mean square
error of approximation (RMSEA), and the standardized root
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mean squared residual (SRMSR)—were utilized in
conjunction with the chi-square to determine the degree of
model fit. Combining results from the four fit indices together
with the chi-square is one means to overcome the latter’s
tendency to over-reject models. Hu and Bentler (1999) have
recommended cut-off values for each the four fit indices (TLI
and CFI>.95; RMSEA <.06; SRMSR <.08), which are used in
conjunction to evaluate the fit of the model, and these values
were adopted to evaluate the fit of the hypothesized model for
the JAS-AAS.

4. Results

4.1 Descriptive Statistics, Skew and Kurtosis

Descriptive statistics were derived for the 14 items on the IAS-
AAS. The descriptive statistics for each item on the IAS scale
are presented in Table 1 below. As can be seen in the table, the
highest mean among the items was 3.58 for Item 9, while the
lowest mean was that for Item 3 with, with a value of 2.25. The
standard deviations ranged from 1.097, for Item 3, to 1.410, for
Item 14. Values for skew and kurtosis for all items were within
the acceptable range of > -2 or <2, and thus the scores were
determined to possess a sufficient degree of univariate

normality for use in factor analysis.

Table 1: Item Means, Standard Deviation, Skew and Kurtosis for the Items on the
TAS-AAS

Item M SD Skew Kurtosis
1 298 1.182 151 -882
2 232 1.140 549 -530
3 225 1.097 698 -.185
4 2.65 1.185 397 =727
5 245 1.156 A79 -.646
6 2.90 1.329 020 -1.225
7 3.06 1.187 050 -961
8 2.85 1.239 341 -976
9 3.58 1.172 -324 -994
10 276 1.298 309 -1.005
11 293 1218 169 -971
12 2.63 1.247 39 -.866
13 2.96 1214 133 -994
14 324 1410 -.186 -1.281

4.2 Reliability Estimates

The reliability estimates (Cronbach’s alpha) and respective

confidence intervals for scores on the two subscales of the [AS-
AAS are presented in Table 2. The reliability estimates for the
subscales exceed the .70 cut-off value by a fair margin, with
even the lower bounds of the 95% confidence intervals

above .80. These values are similar to the alpha values for the
IAS and AAS reported in other studies. Values for the IAS have
been between .81 (Renshaw, 2004) and .89 (Sasaki & Tanno,
2006), with the AAS exhibiting values between .81 (Yoshie &
Shigematsu, 2007) and .91 (Sasaki & Tanno, 2006). The results
in this study, together with those of past studies, provide a
degree of evidence that the subscales of the IAS-AAS exhibit a
high degree of reliability.

Table 2: Reliability Estimates, Confidence Intervals for Alpha (95%), Scale
Means, and Scale Standard Deviations for Scores on the IAS-AAS

Cronbach's 95% Confidence Scale SD for
Subscale
alpha Intervals Mean Scale
Lower Upper
Bound Bound
1AS 834 805 859 18.62 5.87
AAS 385 365 903 2094 6.78

4.3 Confirmatory Factor Analysis
A CFA was conducted in order to directly test the two-factor,
14-item structure postulated by Okabayashi and Seiwa (1991).
For the purpose of determining the degree of fit between the
proposed models and the scores in the data, a selection of
goodness-of-fit indices, the RMSEA, the SRMSR, the TLI, and
the CFI, were employed in addition to the ¥2 test statistic. In
order to ascertain the degree of multivariate non-normality in
the data, Mardia’s co-efficient was employed.

The model tested possessed 105 distinct sample moments,
29 distinct parameters to be estimated, with 76 degrees of
freedom, and thus was overidentified. For this model, the
results of the fit indices were as follows (Hu and Bentler’s
[1999] cut-off values in parentheses): TLI .938 (>.95), CFI.949
(>.95); RMSEA .063 (<.06); SRMSR .0469 (<.08). The value
for the 42 was 180.508 with a probability level of .000. A
degree of multivariate non-normality in the data was indicated
by the value for Mardia’s coefficient for this model, 17.650,
which is close to the threshold value of 5.0. Taken in
combination, which is the procedure recommended by Hu and
Bentler (1999), the values for the goodness-of-fit indices for the
model, which border closely on the recommended values,
strongly suggest at least an adequate degree of fit between the
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underlying structure of the data and the structure specified by
the model.

Inspection of the goodness-of-fit indices is the first step in
determining the overall, or global, fit of a model. When these
indices indicate a sufficient degree of fit between the model and
the scores themselves, Brown (2015), Byrne (2016), and Kline
(2011) all suggest that the researcher examine the modification
indices and standardized residuals in order to determine if
specific relationships in the model exhibit signs of
misspecification.

The modification indices for the error covariances of this
model can be seen in Table 3 below. This table shows only
those indices with a value of 10 or greater, as relationships with
values less than this are often considered to have little to no
effect on the fit of the model (Byme, 2016). Only three of the
covariance modification indices for this model exceed this
threshold, and even the largest of these by a mere 1.695.
Among the regression weight modification indices, only one
value, that between Item 18 and Item 8, produced a value
greater than 10, at 11.828. The small magnitude of these indices
and their relative dearth suggest that there are few, if any areas

of misspecification in the measurement model.

Table 3: Covariance Modification Indices for the IAS-AAS Measurement Model

Covariance Modification Index
e8 <> el8 11.695
e7 < el6 10.803
e4 <> e8 10.378

After the inspection of the modification indices was
completed, the standardized residuals for this model were
examined. In determining the significance of the values for the
residuals, an absolute value greater than 1.96 is often adopted as
the cut-off for residuals, as this corresponds to a statistically
significant z score (p =.05), meaning that the unaccounted-for
covariance is more than likely not due simply to chance
(Brown, 2015). Out of a total of 91 residuals for this model,
only four (4.3%) had a value greater than 1.96, with the highest
absolute value of these being 2.325 (The complete table of
standardized residuals for the model are available from the
authors upon request).

The small number of residuals surpassing the cut-off can be
interpreted as a further indication that there is not a significant
degree of misspecification found in this model. This result,
taken together with that for the modification indices, and the

values of the goodness-of-fit indices, strongly suggest that the
structure proposed by Okabayashi and Seiwa (1991) for the
IAS-AAS fits the actual underlying structure of the scores in
the dataset to a sufficient degree.

The implications of the results outlined above in regard to
the postulated structures of the IAS-AAS and the use of this
instrument in the Japanese EFL context are considered in the

Discussion section below.

5. Discussion

Since its development by Leary (1983), the IAS-AAS has been
a widely-used instrument for examining subjective affective
and cognitive aspects of social anxiety in both Japanese and
non-Japanese populations. Despite its popularity in both
populations, the hypothesized factor structure of the IAS-ASS
had yet to be confirmed. Evidence either for or against the
structural validity of the 14-item adapted version developed by
Okabayashi and Seiwa (1991) would aid in determining the
viability of the IAS-AAS for use in the Japanese EFL context.
The availability of an evidence-based measure of social anxiety
would enable research in this area to progress with greater
confidence in its derived results. The primary purpose of this
paper has been to provide such evidence through the use of
CFA to directly test the structure postulated by Okabayashi and
Seiwa.

The degree of fit displayed by Okabayashi and Seiwa’s
(1991) version of the IAS-AAS was interpreted to be good on
the basis of three sources of evidence: 1) the goodness-of-fit
indices; 2) the modification indices for the model; and 3) the
standardized residuals for the model.

The goodness-of-fit indices for this version of the IAS-
AAS provide global indications of a sufficient degree of fit
between the underlying structure of the data and the structure
specified by the model. The values for the first of these indices,
the TLI and CFI were very close indeed to Hu and Bentler’s
(1999) recommended values, with the CFI (.949) within a
mere .001 of the recommended value (.95), and the TLI (.938)
only .012 less than this value. This degree of proximity is of
note for two reasons. The first being that both of these indices
are approximate fit indices, and thus their values should be
interpreted on a continuum (Hu & Bentler, 1999, p. 2). Second,
and moreover, as Brown (2015) makes clear, Hu and Bentler
(1999) intentionally include the words “close to” in their
recommendations for acceptable values for goodness-of-fit
indices (e.g., Hu & Bentler, 1999, p. 27). They state that, “it is

difficult to designate a specific cutoff value for each fit index
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because it does not work equally well with various conditions,”
(p.27), and thus values “close to” those of their
recommendations, when used in combination with other
indices, allow researchers to “have more confidence about the
goodness of fit of the model” (p. 28). One example of this
interpretation along a continuum can be found in Brown
(2015). While clearly stating that values less than .90 for the
TLI and the CFI can be interpreted as evidence for the rejection
of amodel, Brown cites Bentler (1990), who proposes that
values of .90 or greater can be interpreted as evidence of good
fit. Hair et al. (2014) also suggest that the values of goodness-
of-fit indices should not be taken as absolutes, but rather need to
be interpreted on the basis of sample size as well as the
characteristics of the model in question. In the case of this
model, where there are more than 250 respondents and more
than 12 observed variables, values for the TLI and CFI

above .92 are indicative of good fit following their guidelines
(Hair et al., 2014). Finally, as Byrne (2016) points out, when
there is a degree of non-normality present in the data, there is a
tendency for the values of CFI and TLI to be underestimated.
On the basis of the above rationales, the values of the TLI and
CFI for the model specifying Okabayashi and Seiwa’s (1991)
version of the IAS-AAS, were interpreted as providing
evidence of good fit between the model and the empirical
structure underlying the scores in this dataset.

The result for the SRMR, which indicates the degree of
difference between the correlations in the dataset and those
predicted by the model (Kline, 2011), was significantly less
than the recommended value, suggesting that there was not a
large degree of difference between these two sets of
correlations, and this again suggests a good degree of fit
between the model and the scores.

The value for the RMSEA could be seen as more
problematic, as it surpassed the recommended value of .06,
albeit by a mere .003. However, as with the TLI and CF]I, this
result is very “close to” the value recommended by Hu and
Bentler (1999), which suggests that the value for the RMSEA
indicates, at least, an acceptable degree of fit. In addition to Hu
and Bentler’s recommendations, a value of less than .08 has
been postulated to suggest adequate fit (See Browne & Cudeck,
1993), with values between .08 and 1.0 suggesting mediocre fit
(See MacCallum et al., 1996). These more relaxed criteria
come from more dated sources, but there is currently a pattern
in the general literature that below .06 is good and below .08 is
adequate. Further evidence for the degree of fit expressed by
the RMSEA can be found in the values for the 90% confidence

intervals calculated for this index. In the case of the model
tested in this study, the values for lower and upper bounds of
the confidence interval were .052 and .075, respectively. A
value below .08 for the upper bound of the confidence interval
can be interpreted as additional evidence for the degree of fit
suggested by the value for the RMSEA (Brown, 2015). Hair et
al. (2014) also recommend that for models with larger sample
sizes (n >250) and more than 12 indicators, RMSEA values of
less than .07, together with a CFI value of .92 or higher suggest
a good degree of fit. Thus, the RMSEA value for the model can
also be interpreted as suggesting good fit.

It should be noted that the result of the y2 test statistic was
significant, and this in turn suggests that degree of fit between
the scores in the dataset and the postulated model may be “not
entirely adequate,” (Byrne, 2011, p.76). There are, however, a
number of factors other than the degree of consistency between
the covariance structure found in the data and that predicted by
the model that can influence the behavior of this statistic, such
as the degree of multivariate non-normality (Kline, 2011), the
sample size (Hair et al., 2014) and the complexity of the model
(Brown, 2015). According to Hair et al. (2014), for a model
with between 12 and 30 indicators and a sample size greater
than 250, as is the case for the model in question here,
significant p-values for 2 should be expected, and thus the fit
of the model should be interpreted in light of the results of the
other indices employed. For this reason, notwithstanding the
result of the 2, the values for the goodness-of-fit indices, when
taken together, were interpreted as evidence for the conclusion
that the model possessed a sufficient degree of fit.

The second and third sources of evidence for this
conclusion were the modification indices and standardized
residuals, which were utilized to look for indications of
localized misspecification in the measurement model. Such
misspecification can exist even in models which exhibit good
fit according to the values of their goodness-of-fit indices, and
thus these values should be examined before making a
determination of a model’s fit (Kline, 2011). In the case of this
model, the modification indices (exceeding the cut-off value of
10) were few in number (three) and surpassed the cut-off by
only small amounts. Byrne (2016) points out that modification
indices with small values, such as those for the model in this
study, are “of little concern,” (p. 104), and thus these results
suggest that the relationships between the scores in the dataset
are being reflected in a sufficiently accurate manner by the
model. Regarding the standardized residuals, only four
exceeded the value of 1.96 that Brown (2015) suggests may
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indicate a source of misspecification other than chance, and
none surpassed the value to be considered large (2.58). These
results can be interpreted as a further indication that the model
hypothesized by Okabayashi and Seiwa (1991) is adequately
accounting for the covariance between the vast majority of
items.

The values of the goodness-of-fit indices, which suggest
good overall fit between the scores in the dataset and the
structure of the model, together with the lack of
misspecification indicated by the modification indices and the
values of the standardized residuals can be interpreted as
providing strong evidence for the viability of Okabayashi and
Seiwa’s (1991) version of the IAS-AAS in measuring
respondent’s subjective feelings of social anxiety in the
Japanese EFL context.

This result has both practical and theoretical implications.
In terms of practice, the degree of fit, and thus structural
validity, exhibited by Okabayashi and Seiwa’s (1991) version
of the IAS-AAS allows both researchers and classroom
teachers to have confidence in the interpretation of scores
according to the constructs the respective items are claimed to
measure. This is because evidence of good fit in a measurement
model provides evidence of the unidimensional nature of the
scales that comprise the instrument. Interpretation of scores on
an instrument is based upon the assumption of
unidimensionality, and thus, evidence of structural validity
allows for confidence in the interpretation of scores.

In the theoretical realm, the degree of fit exhibited by this
version of the IAS-AAS also provides a degree of evidence for
the validity of Leary’s distinction between contingent and
noncontingent situations as an aspect of social anxiety. A
psychological instrument is a systematic representation of the
relationships between the underlying construct and the items on
the instrument. If these hypothesized relationships are shown to
be accurate, within a reasonable measure, this argues for not
only the viability of the instrument as a measure of the
underlying construct, but also for the plausibility of the
underlying theory itself. The results for Okabayashi and
Seiwa’s (1991) version of the IAS-AAS in this study by no
means confirm Leary’s hypothesis concerning the division of
social situations into contingent and noncontingent classes, as
the research design here is not experimental but rather
psychometric, however they do suggest that this theoretical,
and common-sense, conception may be well-grounded and
supported by evidence.

As a matter of further qualification, these results also do not

suggest that the classes of contingent and noncontingent
situations are themselves unitary factors that cannot be further
subdivided. Conceptually, it is possible to envision that each
class of situations could be partitioned into finer distinctions of
distinct contingent and noncontingent situations with their own,
unique anxiety provoking aspects. Among the subcategories of
contingent events, it may be plausible to assume that speaking
with members of the opposite sex, may involve different a
dynamic and thus likely a different source of anxious thoughts
and feelings as opposed to for example, speaking with persons
of authority. Similar distinctions could be drawn among the
noncontingent situations as well. For example, performing in a
play and giving a speech both involve speaking in front of an
audience. In the former situation, one is speaking from a script
and playing a part, in a way taking on a new identity and even
hiding one’s true self, whereas the latter situation tends to be
more extemporaneous and involves a greater degree of self-
presentation, and thus risk to one’s self-image. These different
aspects might trigger different forms of anxious thoughts and
feelings, which while still being subsumed under the larger
class of noncontingent situations, might be independent of each
other nonetheless.

The exploration of these theoretical and conceptual issues
may be aided by the evidence for the structural validity of the
IAS-AAS presented in this paper, and thus its theoretical
underpinnings as well. The positive results for this instrument
represent the substantial contribution of this study to the
literature, allowing future research employing this instrument to
go forward with greater confidence.

6. Conclusion

This study is, to the best of the authors’ knowledge, the first
study to utilize confirmatory methods to examine the structural
validity of the IAS-AAS as a composite instrument in either the
Japanese or the non-Japanese population. For this reason, the
good degree of fit displayed by Okabayashi and Seiwa’s (1991)
14-items version of the IAS-AAS represents not only a positive
finding of this study, but also an incremental step forward to
grounding the use of this instrument in both practice and
research on an evidence-based foundation. In addition to these
findings providing evidence for this version of the IAS-AAS as
a viable model for the measurement of social anxiety in the
Japanese EFL context, they also provide evidence for the
plausibility of Leary’s (1983) conception of contingent and
noncontingent classes of social situations. It must be

remembered, however, that the evidence for an instrument’s
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validity comes about through a cumulative process of evidence
gathering, and thus, this study provides only a single piece of
such evidence.

Finally, with regards to the limitations of this study, there
are two factors that must be noted. First, the degree of non-
normality found in the dataset employed in this study may
represent a limit on the generalizability of its results. However,
due to a lack of reporting on the degree of normality found in
the datasets employed in other studies on the structure of the
TAS-AAS, it is difficult to know if the degree of non-normality
found in this study is unique to the scores in this dataset, is a
characteristic of the Japanese adaptation of the instrument,
unique to the Japanese population, or indeed if it is an invariant
characteristic of the instrument itself.

The second limitation has to do with the sample
investigated in this study, which was not a truly random sample
of Japanese university EFL students, but rather a sample of
convenience. It must be noted here, however, that this limitation
is common to the majority of studies in the literature of this
field, as well as research in the social sciences more generally. If
researchers were to wait for perfect samples, far less research
would be done. One obvious means of overcoming this
limitation is repeated sampling of the target population. While it
is most likely the case that these further studies will also rely on
samples of convenience, the limitations inherent in each of
these possible future studies could be overcome through the
utilization of meta-analysis as a means to average out the
sample specific properties which hamper generalization to the
population in the case of each study.
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Appendix: Items on Okabayashi and Seiwa’s (1991) version of
the ITAS-AAS
Item
FNIFISIRNADIEE D OIS D & WO JRLHINE
1 VY, Tusually feel uncomfortable when I am in a group of people I
don't know..
NI LRI L 362 LTI B0 e £ LR
27225, 1getnervous when I must talk to a teacher or boss.
FUF =T 4 72 8T, URUIERE 8072 0 RIREFRD
3 Z725720 9%, Parties often make me feel anxious and
uncomfortable.
FHFEDA TS, HEVBIL RN LFTT & Rpx BES
4 %, Isometimes feel tense when talking to people of my own sex if T
don't know them very well.
DS UL TAESDRTIUT R BN E Lich, 202
5 LBDIRVEDINY &72%, Twouldbe nervous if T was being

interviewed for a job.
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FIHE VB S RONTEREENT DI, DT LDEIC
727, loften feel nervous when calling someone I don't know very
wellonthe telephone.

FNHEONTEE LT D, WO BEHRT S,

1 get nervous when I speak to someone in a position of authority.
FNIARTCTEEZ LTWDEH, 370 LBIRL TD, Lusually
get nervous when I speak in front of a group.
FNIAFNHTATAVRTIUT R BRI, B8ET 2572, 1
tend to experience 'stage fiight' when I must appear before a group.
A L, 72 SADFEROFNCH TTRT U 7
ELTED, BRI THRWY,

Twould be terrified if T had to appear before a large audience.
FNIARTCEE L2 Y | i) L7 iudie eV g, 2%
DL THELEN2L 725, 1get butterflies' in my stomach when [
must speak or perform before others.

HATTHINDZ DD e, BIRLTEI L7
%, Iwould feel awkward and tense if T knew someone was filming
me with a movie camera.

FNIARTCREE T D, BODEANELELRpoTL
% 9, My thoughts become jumbled when I speak before an
audience.

FNIARTCEE 2 LD AZRTHET A BT U DI &
89, TwishIdid not get so nervous when I speak in front of a

group.

_10_
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Abstract

Interaction in a foreign language classroom, where learners face socially ambiguous situations and often work with unfamiliar
classmates, can be an anxiety-provoking experience for many learners. The primary focus of research on anxiety in the EFL
context to date has been on the impact of foreign language anxiety. However, as interaction-centered approaches gain greater
prominence, attention should be given to the role that social anxiety plays in student attitudes towards language learning. This
study examines the experiences of self-reported socially anxious learners in an interaction-focused, oral communication
curriculum. Analysis of qualitative data indicated a number of factors that helped mediate feelings of anxiousness, including
affordances provided by the curriculum, improved interpersonal relationships, and transformations in the learners themselves.
These results suggest that repeated interaction between learners which is focused on meaningful language use and low-risk
self-disclosure can help to build social bonds that ease learners’ feelings of social anxiety.

Key Words : social anxiety, English education, interaction, communication, STEM

1. Introduction

Group-based learning approaches (GBLAs) form an essential
part of both Communicative Language Teaching and Task-
Based Language Teaching , two of the more widely-used
communicative methodologies (Leeming, 2011). GBLAs have
the potential to bring great benefits to learners; however, these
approaches also place cognitive, affective and social demands
on learners that are quite different from those encountered in a
traditional teacher-centered learning environment (Cantwell &
Andrews, 2002). In particular, the social dynamics that come
with using GBLAS in the language classroom—the contingent
nature of the interactions, the novelty and uncertainty, working
with unfamiliar partners, the need to express themselves in a
foreign language—can engender feelings of unease or anxiety
in learners. Ostman & Xethakis (2021) found that repeated
interaction between learners can help reduce the impact of these
dynamics and lessen learners’ feelings of anxiety. This paper
expands on those findings and explores the experiences of a
subset of self-reported socially anxious learners from the larger
study by examining the factors those learners perceived as

helping to ease their feelings of unease.

2. Literature Review

Group work can be considered a contingent social encounter,

*1 Associate Professor, Department of Community and Social Studies. Tokai
University
*2 Associate Professor, Foreign Languages Department, Kumamoto Gakuen
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where learners are often placed into novel and ambiguous
situations with unfamiliar classmates who may evaluate their
performance negatively. Each of these elements—contingency,
novelty, ambiguity, unfamiliarity, and evaluation—can
contribute to feelings of social anxiety, that is, feelings of
unease engendered by the possibility or occurrence of
interpersonal evaluation in social contexts (Leary & Kowalski,
1995).

Interaction between learners in a foreign language
classroom is often a highly contingent social situation—that is,
a situation where an individual’s responses may depend to large
extent on the actions of others (e.g., in a conversation, on a date,
etc.). Communication in such situations can present significant
challenges, and the uncertainty can be difficult for learners to
deal with, provoking feelings of anxiety (Zhou, 2016). The fact
that learners in a second language (L2) environment must try to
express themselves in a language over which they have a lesser
degree of control (Kebtowska, 2012) would only seem to
exacerbate the anxiety-provoking potential of these situations.

Feelings of anxiousness also arise in novel or ambiguous
situations where individuals cannot rely on their own
experience to guide their actions (Leary & Kowalski, 1995).
Working in groups may be a novel situation for many Japanese
English learners (Dykes, 2017), and unless the activities are
well-structured, or students are provided with instruction in
interactional skills, these situations can create a high degree of

ambiguity concerning the appropriate way for learners to act.
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In Japan, the language classroom is a particularly public
arena, and thus, group work can be seen as a social
performance situation where learners are concerned with
making a positive impression on other group members (King &
Smith, 2017). While the majority of learners may not exhibit a
lack of self-confidence and self-esteem in most group-work
situations, such feelings may emerge in a language learning
context. These situations could be perceived as the most
threating of all the situations learners might encounter in an
educational context. In such a situation, learners who see
themselves as having a lesser degree of language ability are the
most likely to experience anxiety (Young, 1991). Working in a
group in the language learning classroom can thus quite easily
become an anxiety-provoking situation, even for those learners
who do not normally experience feelings of social anxiety, or
concermns over others’ evaluations of their actions.

Both King and Smith (2017) and Zhou (2016) have noted a
lack of research into the impact of social anxiety on language
learning. This study represents an attempt to fill this gap by
examining the impact of an interaction-focused, oral
communication curriculum on perceptions of social anxiety
among Japanese university-level EFL learners. It expands on
the findings of Ostman & Xethakis (2021) by addressing the
following questions:

1) Did learners feel a reduction in feelings of
interactional anxiety over the term of the course?

2) What aspects of their experience did learners identify
as meditating, or helping to ease, their feelings of

unease?

3. Methodology

3.1 Participants

The total number of respondents was 810, with 547 males, 215
females and 48 who did not indicate a gender. From this
sample, a subset of 385 learners (based on their scores on the
two survey instruments, see below) were included in this study
(266 males, 105 females and 14 who did not indicate a gender).
The participants were all non-English majors enrolled in a year-
long compulsory first-year English communication course at a
private university in Western Japan, and thus comprised a
convenience sample. The course is intensively focused on
learner interaction and oral production, with students required
to regularly engage in 3- to 5-minute conversations with other
learners on a variety of topics throughout the term, in addition
to other pair- and group-based speaking activities carried out in
each class (See Ostman & Xethakis, 2021, for details).

_12_

3.2 Data Collection Procedures
This study adopted an explanatory sequential design (Creswell
& Piano-Clark, 2017), where an initial phase of quantitative
data collection was followed by the collection of qualitative
data for the purpose of providing explanation and depth. The
initial phase employed a pretest/posttest design, gathering
scores from two social anxiety measures at the beginning and
end of the first term of the course (approximately classes 3 and
29), in order to answer the first research question. The Google
Forms online platform was employed to collect this data. The
first section of the survey form included a description of the
purpose of the research and the procedures for obtaining the
informed consent of participants, which clearly stated in
Japanese that participation in the survey was completely
voluntary and those not wishing to participate could simply not
complete or submit the form. The second section of the survey
asked participants to provide their gender, student number and
department. The third and fourth sections consisted of the two
measures of social anxiety. The first of these was a shortened-
form of the Fear of Negative Evaluation scale (FNE; Watson &
Friend, 1969), a widely-used measure of respondents’ degree of
social evaluative anxiety. The Japanese version used in this
study is based on the work of Nihei, et al. (2018) and
comprised eight items. The second instrument was the seven-
item, Japanese version of the Interaction Anxiety Scale (IAS;
Leary, 1983) developed by Okabayashi and Seiwa (1991),
which examines feelings of unease in social encounters. Both
instruments were scored using a S-point Likert scale (1 = not at
all characteristic of me; and 5 = extremely characteristic of
me). Evidence for the validity for both instruments was
reported by Xethakis (2020). In this study, the reliability of both
scales, as measured by Cronbach’s alpha, was high and
comparable for both administrations of the survey: FNE, .894
(pre) and .924 (post); IAS, .883 (pre) and .898 (post).
Following the collection of quantitative data, qualitative
data was gathered using the Survey Monkey platform, and
collected at the mid-point of the second term of the course
(approximately class 46). The first section of this form included
an explanation of the research, a consent form, and
demographic questions (student number, department, and
gender). The second section of this follow-up survey comprised
one close-ended question (presented in Japanese), I feel less
anxious talking and interacting with my classmates now than 1
did at the beginning of the year, responded to on a six-point
Likert-scale (1= strongly disagree; 6 = strongly agree). This
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was followed with an open-ended question asking students to
provide a short reason for their answer. Students were able to
respond in Japanese or English.

4. Results
4.1 Quantitative Analysis

In order to more clearly examine the experience of learners
with a degree of social anxiety, a median split was performed to
divide respondents into two groups, a high- and low-anxiety
group. Respondents with a score greater than the median on the
pre-test administration of the FNE (Md = 24) or the IAS (Md =
18) were included in the high-anxiety group (V= 385), and the
analyses described below are based on this data.

One-sample Kolmorogov-Smirnov tests revealed non-
normal distribution in pre-test scores on the FNE (Z=1.911,p
<.05)and IAS (Z=2.585, p <. 05). Tests on the post-test
scores indicated that distribution was normal on the FNE (Z=
1.066 , p=21), but non-normal on the IAS (Z=1.516,p <.
05). As aresult, a degree of caution was exercised in the
analysis of the scores, and both parametric and non-parametric
tests were conducted. As t-tests are relatively tolerant of
moderate violations of the assumption of normality
(Rosenkrantz, 2008), as is the case here where the Z-values
were low (Dewaele & Maclntyre, 2014), and there was no
difference in the pattern of results between the two sets of
analyses, the parametric results are presented below. The results
from the non-parametric analyses are available from the
authors.

To answer the first research question concerning the
changes in learners’ feelings of social anxiety, paired-sample t-
tests were conducted on the scores from both instruments. The
results from these tests are presented in Table 1. There was a
statistically significant decrease in scores on the FNE from the
pre-test (M =29.42, SD =3.63) to the post-test (M =28.17, SD
=5.86), #207)=3.39, p <.001 (two-tailed). For this measure,
the eta-squared statistic (72=.052) indicated an effect size very
close to medium (.06). A slightly larger decrease was found in
scores on the IAS from pre-test (M =23.85, SD =4.14) to post-
test (M =22.25,SD = 6.17), (223) =4.34, p < .001 (two-
tailed), which indicated a somewhat larger than medium effect
size (72=.078). These results would seem to provide a degree
of evidence for the view that learners’ feelings of social anxiety
decreased over the term of the course.

The patten of responses to the close-ended question on the
follow-up survey, I feel less anxious talking and interacting

with my classmates now than 1 did at the beginning of the year,

would also seem to support this supposition. Responses to this
item were analyzed using descriptive statistics. The mean for
this question was 4.60 (SD = 1.21) on a six-point Likert scale.
Moreover, 188 of 309 respondents (60.8%) chose either agree
(5) or strongly agree (6), while only 17 (5.5%) chose strongly
disagree (1) or disagree (2), which would seem to further
indicate that a significant majority of learners felt that their

feelings of anxiety lessened during the course.

Table 1: Scores on the FNE and IAS: Results from Paired-sample t-tests, with
Confidence Intervals and Effect Sizes

Scale FNE IAS

n 208 224

M, 2942 23.85
(SDy) (3.63) 4.14)

Means

M, 28.17 2225
(SDy>) (5.86) 6.17)

Difference M;-M, 1.25 1.60

between  [95%CI]  [0.526,1984]  [0.872,2.324]

Means t 3.39 434
p <.001 <.001
Effect size 7]2 0.052 0.078

Note: CI=Confidence interval

4.1 Qualitative Analysis

The qualitative data was coded taking a data-driven coding
approach (Gibbs, 2007). The data was coded independently by
both authors, with a focus on aspects of the learners’ experience
that they perceived as helping to lessen their feelings of anxiety.
To maximize intra-coder reliability, multiple rounds of coding
were undertaken (Revesz, 2012).

Table 2: Primary Categories and Instances of Sub-categories from Learner

Responses

Sub-category Total
(number of instances) 322)

Category

Got used to it —non-specific (40); got used to
Gettingused  people (12); got used to class (5); got used to

70
toit school life (5); time passed (6); unable to
acclimatize (2)
Becoming Becoming able to speak (28); communicating with
50
able others (17); unable to speak English (5)
Becoming friends (38); getting to know others
Interpersonal
(17); talking with many people (7); other (9); 74
relationships

unable to speak with others (3)
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Opportunities to speak (47); aspects of the
Classroom

affordances

curriculum (31); activities (17); repetition/practice 128
(12); teacher (9); topics (6); other (6)

A range of factors emerged from participants’ responses
(see Table 2), with some participants mentioning specific
aspects of the curriculum, others mentioning the importance of
relationships with classmates or the opportunity to
communicate with them, and still others indicating that they
just got used to it. Many of the responses touched on two or
more categories and thus there was some overlap in the coding
of the data. The responses cited below were chosen to illustrate
one or more of these categories, and while this cannot be an
exhaustive description of the responses due to space
restrictions, it provides some insight into the factors underlying

the decrease in learners’ feelings of anxiety reported above.

4.2 Learner-internal Changes

Learner-internal factors, specifically, those changes learners
perceived in themselves over the term of the course, were a
prevalent factor emerging from the analysis. These
transformations took two primary forms. The first of these was
termed getting used to it, and, as the name implies, as learners
became accustomed to the course, the people around them, and
even university life, this helped lessened their feelings of
unease. While many of the respondents were non-specific,
saying only, Because I got used to it (Respondent #655), others
were more explicit, with one describing the enjoyment found in
getting used to speaking with classmates, Because I got used to
communicating with my classmates, it became fun (#481). One
learner explicitly tied this feeling of acclimatization with the
opportunities to speak with others that the curriculum provided,
I naturally got used to it, because it was a class where I had
many opportunities to talk with people (#411). The chance to
speak with others was an important factor in learners becoming
used to their situation and will be discussed further below in
relation to the affordances provided by the curriculum, but
getting used to talking with others was not always enough to
alleviate anxiety, / 'm getting used to it little by little as I'm
having a conversation, but I'm still a little nervous (#82). The
importance of developing relationships with classmates and
getting to know them (two factors discussed further below) as
an important part of this acclimatization process was
highlighted by this learner, Probably it is because I've gotten

used to class. At the beginning, there were many people who 1
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didn t know, but by knowing others the sense of distance
between us was lost (#528). As this comment makes clear, the
lessening of learners’ feelings of anxiety is not necessarily a
simple matter, but involves a number of related factors.

A further internal transformation perceived by some
learners was that they were becoming able. In some cases,
learners saw themselves becoming able to speak in English:
Because I didn t used to be able to speak English very much,
but I've become able to speak a little while taking English class
(R29). One reason for this shift in belief may be the emphasis
that the curriculum placed on interaction and communication,
which in turn influenced students’ attempts to speak, as noted
by the following respondent: / began to feel that it was
relatively easy to make words into sentences and converse
(R400). Becoming able to talk with one’s classmates was also a
common observation, as shown in this response: / gained a lot
of experience speaking, so I didn't feel as burdened to talk with
others as I did before (R115). The following response would
seem to sum up these internal changes nicely: Because [
became less nervous when I talk to people in English (R166).
Conversely, the lack of a transformation was prominent in those
learners who did not feel that their anxiety lessened. For
example, the following respondent expressed the belief that he
had not improved speaking proficiency: Because I haven t been
able to master English well (R92). This sentiment was echoed
by another respondent who in reporting a minimal lessening of

anxiety explained: Because I can't speak English like everyone

else (R33).

4.3 Interpersonal Relationships
A second aspect of learner experience which seemed to
contribute to perceptions of lessened anxiety was external to
learners themselves and concerned changes in interpersonal
relationships with classmates. One shape that these changes
took on was getting to know one’s classmates, as seen in the
following response: We were able to get to know each other
well by having a conversation in English (R377). One learner
noted that using English helped in this process: / was able to
learn about people I don't usually talk to by speaking in English
instead of in Japanese and talking about various topics (R485).
In one case this led to a learner opening up about herself with
her classmates: Through our class, I've begun to understand
my classmates "personalities, and talk about my private life
(R606).

In concert with getting to know others, a sense of becoming

friends with one’s classmates was also a prominent theme, as
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put by the following respondent: When I started school, they
were all strangers, so I was anxious, but now I get along well
with my classmates (R473). Another respondent made a clear
connection between the amount of interaction, making friends
and feelings of lessened anxiety: By having a lot of
conversations with my classmates, I was able to make friends
with them (R261). Finally, one student summed up this aspect
succinctly: Time has deepened our relationships (R610).
However, as with the internal changes mentioned above, those
learners who did not feel that they could improve their
relationships with their classmates still felt a sense of unease,
demonstrated by the following leamer: I'm not good at getting
involved with people (R53).

44 Affordances

The third experiential aspect that learners perceived as a factor
in helping to reduce their feelings of unease were affordances
provided by the curriculum. Some of these were features of the
curriculum, such as the pair and group activities—Because we
often talk in group work and pairs (R408)—or the repeated
interaction and conversation that came from changing partners,
as indicated in the following response: Since there are activities
to talk in English with other people in every class, even ifit is
not natural to speak in English, there is no anxiety at all
(R458). More often, however, respondents cited the speaking
opportunities and chances to communicate with others that the
course provided, with one learner pointing out the difference
between her present and previous classroom experiences in
helping to reduce her feelings of unease: Because I've had more
opportunities to talk, unlike in high school (R155). These
affordances provided by the course were often cited as the
source of the other changes described above. One respondent
noted that these opportunities helped them to get used to the
class: I naturally got used to it because it was a class where I
had many opportunities to talk with people (R411). Another
linked this to her own sense of becoming able to speak: 7 had
the opportunity to talk to everyone in the same class and [ was
able to talk to them (R650). These opportunities to
communicate also played a role in building relationships:
Because we had more opportunities to talk in class and during
break time, we naturally came to get along well (R186).

The responses cited above are representative of the broader
range of responses given by learers who reported having a
degree of interactional or social evaluative anxiety, and thus, the
students’ own perceptions would seem to imply that the strong

focus on encouraging interaction inherent in the course, rather
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than increasing anxiety, afforded them a range of opportunities

to overcome their feelings of unease.

5. Discussion

This paper has examined the self-reported experiences of
university-level EFL learners in an interaction-focused oral
communication course. Content analysis of qualitative data
revealed a combination of learner-internal factors (e.g.,
becoming accustomed to the course environment, or becoming
able to speak English) and interpersonal relationships (e.g.,
making friends, or getting to know classmates), as well as
affordances provided by the curriculum (e.g., repeated
opportunities to engage in L2 conversation), which helped to
lessen learner perceptions of interactional and social-evaluative
anxiety.

As noted in the introductory section of this paper, multiple
elements inherent in GLBAs have the potential to serve as
triggers for learners’ feelings of social anxiety—firstly, the
novelty, ambiguity and uncertainty inherent in pair- and group-
activities; secondly, the requirement to interact and work with
unfamiliar classmates; and thirdly, concerns about making a
positive impression, particularly when interacting in a foreign
language. As this study was exploratory in nature, it did not
hypothesize any relationships between these three elements and
student experiences in the course. For this reason, the following
section will focus on plausible relationships between these
elements and the factors that learners credited with helping to
mediate their feelings of anxiety.

The first element of novelty, ambiguity and uncertainty
would seem to be related to the learner-internal factor getting
used to it. As learners became accustomed to various features of
the course—working with and having to speak English with
different partners, while also repeating similar activities a
number of times over a series of classes—the degree of novelty
inherent in these situations was reduced, concurrently
decreasing the extent of ambiguity and uncertainty as well. That
is to say, the repetitive nature of the activities helped learners
become accustomed to the course and thus helped to reduce
their feelings of unease. In this way the affordances provided by
the curriculum also seem to have played an important role in
reducing the impact of this aspect of interaction in the foreign
language classroom. This rationale is quite similar to the one
proposed by Dykes (2017) in his longitudinal study on FLA in
Japanese university EFL students.

The second anxiety-triggering element—having to interact
and work with unfamiliar classmates—would seem to be
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related to the factor of interpersonal relationships, as getting to
know classmates better and becoming friends with them would,
understandably, help to reduce the impact of this element by
increasing the sense of familiarity between partners. It should
also be noted here that the increased opportunities for
communication provided by the course most likely played an
important role in creating an atmosphere in which classmates
were able to get to know one another, and thus the affordances
factor is likely to have played a strong role in reducing this
trigger of anxiety as well.

One possible means by which getting to know classmates
in an oral communication course could play a role in the
reduction of learner anxiety is suggested by Reis et al. (2010).
In their study, the effect of sharing stories about positive
experiences was examined, and it was found that sharing such
information not only increased positive feelings about the
experiences themselves, but also that the positive feedback
received from listeners promoted “the development of trust and
more prosocial orientation towards the other,” (p. 311). While
Reis et al. are speaking of sharing of stories of positive
experiences, it could be argued that a similar effect also extends
to the sharing of more general personal information, as was the
case in this study. Sharing such information with partners, and
receiving positive responses from them, could act to create a
sense of greater familiarity, trust and acceptance. This, in turn,
could serve to help lower concerns over interpersonal
evaluation or apprehension over making a positive impression,
the third anxiety triggering element of group-work in the
foreign language classroom. From this perspective, the repeated
interactions inherent in the curriculum provided opportunities
for learners’ guard to be lowered and to feel a degree of
enjoyment, or at least non-apprehension, in talking with others.
For this reason, the structure of the curriculum, by providing
opportunities for meaningful communication in low-risk
activities, would seem to play an important role in reducing the
third social evaluative anxiety element as well.

It is interesting to note that the results of this study would
seem to provide a degree of evidence for the efficacy of a
number of the pedagogical suggestions offered by King and
Smith (2017) for reducing social anxiety in the EFL classroom.
First and foremost, King and Smith stress the need to increase a
sense of positive non-judgmental regard, or acceptance, among
learners. Following Domyei and Murphey (2003), they suggest
that one of the most important means of doing this is to provide
opportunities for the genuine sharing of information through

self-disclosure activities that are low-risk, for example, those
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that take place in a non-public context such as pairs or small
groups. King and Smith (2017) further remark that the
proximity and contact between learners inherent in these
opportunities for meaningful communication in the target
language can help to reduce the formation of in-group/out-
group distinctions among learners. The oral communication
course that is the context of this study seems to have provided
the kind of opportunities that King and Smith encourage.
Evidence for this supposition can be found in the number of
respondents who cited the opportunities for communication
provided by the curriculum as the reason for them getting to
know others, becoming friends with their classmates, and

growing accustomed to speaking English.

6.  Conclusion

Being able to communicate in a foreign language is not just a
matter of knowledge of language, but also involves strong
social and affective dimensions as well (Imai, 2010). The
results reported in this paper suggest that a strong focus on
learner interaction and oral communication, by providing
repeated opportunities for meaningful language use and self-
disclosure in low-risk activities, can help alleviate the possible
negative effects of these dimensions on learners. While it must
be admitted that this study concemns only one group of learners
at a single university, the sample size is such that the findings
may be more generalizable to other contexts. Furthermore, the
study has suggested a number of directions for future research
into the mechanisms underlying the alleviation of learner
perceptions of social anxiety in the foreign language classroom.
One final question that might be asked concerns whether
classroom experiences may positively contribute to learner
interactions outside of the classroom. Repeated encountering of
strangers, getting used to novel situations, and gaining
familiarity with strangers to the point where they are perceived
as fiiends, should act as a positive experience which would help
to diminish, though by no means completely eliminate, feelings

of apprehension in future encounters.
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Abstract
In Minamiaso Village, Kumamoto Prefecture, groundwater volume is conserved by winter flooding of artificial recharge
system from late October to late March of the following year. In this study, we investigated the situation of winter flooding in
this village and evaluated the groundwater recharge amount due to winter flooding. The number of winter flooding fields was
not constant during the period, but peaked from December to February and then decreased. The number of winter flooding
fields was significantly higher on the left bank of the Shirakawa River than that on the right bank. The amount of groundwater
recharged by winter flooding was estimated to be about 5,200,000 m?, which could be more than the annual domestic water

consumption in this village.
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Evaluation of the Magnetic Energy Distribution Generated
by the Stimulus Coil of Transcranial Magnetic Stimulation
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Abstract

The detailed energy dynamics of transcranial magnetic stimulation on the cerebral cortex remain unclear. Thus, the aim of
the present study was to examine the magnetic stimulation resolution of transcranial magnetic stimulation by simple technique.
Magnetic energy was assessed using the magnetic flux density, while the stimulation resolution was also evaluated. The
magnetic flux density measuring device consisted of a probe and a simple electronic circuit (e.g., integrator and buffer amplifier),
and was designed to minimize data measurement variability. The probe consisted of a sensor coil, a twisted pair line, and a
lead-out cable. Magnetic stimulation was applied using the Rapid2 stimulator and a figure 8 shaped flat coil (diameter, 70 mm).
Ten successive pulses with a pulse-width of 320 ps and 72% intensity were used for magnetic induction by transcranial
magnetic stimulation. The brain model was based on a subject with a scalp to target cerebral cortex distance of 15 mm (i.e.,
distance from the scalp to the center of the sensor coil). Magnetic flux density was measured within a range of £40 mm from
the center of the long axis (x axis) on the figure 8 shaped flat coil. The central part of the figure 8 shaped flat coil showed the
highest magnetic flux density (approximately 255 mT), while the magnetic flux density of the background noise was
approximately 70 mT (at +40 mm positions from the center). The resolution of the transcranial magnetic stimulation was
approximately 4 mm (i.e., from the center part to within + 2 mm). By contrast, there was a significant decrease the magnetic
flux density between the central coil part and the coil part over — 4 mm or 2 mm (p < .001). The flux density near the circle
center (near + 40 mm) in the figure eight flat coil is zero in theory. Therefore, a magnetic flux density of approximately 185 mT
was detected at the target area where the sensor coil was placed. These data suggest that a simple magnetic flux density
measuring device can be used to determine the magnetic stimulus resolution and estimate the flux density of a cerebral cortex
target. The magnetic stimulus intensity is a key factor for determining the effects of transcranial magnetic stimulation. Our
findings may be useful for setting the stimulus intensity of transcranial magnetic stimulation.

Key Words : Transcranial magnetic stimulation, magnetic flux density, magnetic stimulus resolution, background noise
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_Magnetic field

Stimulus coil
/

Scalp 5 mm
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: Cerébmspinal fluid 4 mm
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Sensor coil 8mm |
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WA, FERIREE, BERS 15 mm FERE - Smm, TH
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Ltd, Whitland, Carmarthenshire, UK) Z{# ] L7=, X213,
FI 2 A NV DFFE SN DB ZF T 572D
AT LA, SERER JOVEEEEIL, ES1md 7
7 VTR LTl = A v BICakiE, 72 VUi bk
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Effects of the Distance Moved and the Speed of Movement on Scores in College
Men’s Basketball Games
—Based on the Analysis of the Data Collected with a Ceiling Camera—
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Abstract

The purpose of this study was to clarify the effects of moving distance and speed of players on scores in
college men’s basketball games. The analysis was conducted with the data collected in a match of A District
University Men’s Basketball First Division League in 2016.  In the game, University C (winner of the league
and at the national top level) beat University B (second place in the league) with the scores 94-69.

The entire basketball court (28 x 15 m) was photographed using a ceiling camera and analyzed. The
images of the peripheral areas were greatly distorted due to the characteristics of the lens. Therefore, in this
study, to reduce the errors between the actual coordinates and the calculated coordinate values, the court was
divided into eight parts and then the images were analyzed using the two-dimensional DLT method. The
results are as follows;

(1) In spite of the score difference of 25, there was no significant difference in the distances the players of
each team moved. Therefore, the distances moved are considered to have little effect on scores.

(2) Regarding the speed of movement, the higher the rate of "fast movement” (4 m / sec or more), especially
5 m/ sec or more, the higher the team's score.

(3) University B had a high percentage of "slow running" (1.5-4m / sec), while University C had a high
percentage of "movement without running" (less than 1.5m / sec) and "fast movement".

From the above, it is suggested that in order for University B to further improve its competitiveness in the
future, it will be necessary to add balance to their speed of movement in a game.

Key words: Movement characteristics, Official match, Direct Linear Transformation Method,
Distortion
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Abstract
This paper reviews recent research on social justice and advocacy. While there has been active discussion and
practice in the U.S. in recent years, the domestic debate has stalled. The American Counseling Association's (ACA)
Advocacy Competencies (AC) and Multicultural and Social Justice Counseling Competencies (MSJCC) were also
introduced; the ACA's AC was presented in six domains, and the MSJCC integrated advocacy with a multicultural
and social justice perspective. Finally, previous research on training programs was reviewed. In the future, it will be

necessary to position the perspectives of social justice and advocacy in the clinical psychology field and incorporate

them into training programs.

Key Words : social justice, advocacy, -clinical psychologist training courses
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IEOTRRAL—IZET20ER N —=0 T2/
EL TV (Singh et al., 2020),

ZOHTH ACA T, 1990 FE DK BT RR
N —ICHREE WA AT T 4 — A2 FL, 2003
AEITIL 6 fEIk 43 THH O AC ELTHEL TV D (Leiws
2003) . ZHAIE EHOWFIET LV —T RENIC

AL D THD ($3KR5, 2010), AC LITHVET
=7l NN (ITAT U MEN), AL (R
AR E DR, ~ 7L ~UL (143) D3 DD
VTR A TEIC B 535720 OB BRI 22 ek 72 C
Y, U NRTRDALREINILT BT DT 7
v (fER ) DRI D 1T 2V AT 2D
{ATd% (Toporek & Daniels , 2018), 2003 4EDFEFH
BRI 2 4 085<7e0, 2009 4EECREM7e

AT ERBNFATO A TITRIE L 72b DD, 2009 i
BIHEMERE T AC IZBAT DREED L EN, T D% 2018
IS ES LT (Singh et al., 2020) , 2i7EH, ACA
ZEITD AC ITBUE 6 fHI 59 HHH L72> T %, ACA
D AC @ 6 fEKEZN 1 C%T(Toporek & Daniels,
2018) , ZDOET IV TIL, AR RN T RAR T
— DAL EI IOl AL THDH I TA T M A
VLAYV Th L FIRERAR R E DRk, ~/rL~L
ThoHthELIZHIT TS, ZELTERENE T

Amoon et al.

et al.,
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YOG OREIZEIV I T AT he—FEIZITOB D,
IIATL DD AT BT —BTHHD, 221
TS, TN ERRE, B D R0k
WCHE A TIXZRNWZEA TR, TRAD O — I3
OT Ta—FBRON T EEITRL IR THD AT
PEAZRLTWD, LI SEIRIC DWW TR 75,

O 794D XU Xk (Client
Empowerment) : 77 A = hDT L /8T A NE
N BT —=NITAT U E—FEIZATOHDT, H
VT =3I AT N EE T S EoEE
ZRFEL, ZRUTEDIDNTT T u—F L5
DPNFESZENTELIOY R =2, —HOE
BRIZOWTITA U OB LR 2R3 52
EhEEND, BRMIIZZ T4 D) — A%
FETHZE, 794U MIEEL H X2 T Dtk
2, BORM, BRFH, SUEERZ R E S 52
L, BT T RN —DAF VI DT —=
YIS HIERE THD,

@774 DD DT KR LY — (Client
Advocacy) : 7 T7A T RNDIO DT R —IL, B
YT —NITAZNDTEDIATOHD T, v kT
—NITA T MIULT 7B AT HZENHE LR
REF I CTE L IO M BEICEEZ B E T Dol
T 77T MIHIEDORBNN DD, ala=
r—iar RO RMBERENHLG AL D
WY THD RN DD, Z< D6, ZOTRARL
—1%, AT — B HE OB ER N DY AT L
H7e R REIC DT 2 &2 B T,
@#fRL D E# (Community Collaboration) : k&
DOEEETIX, WV BT T TA M TN —T R
MR — B, IR O A R E LR T2,
NI T —DEENL, T N—T L I BRESE, %
ABRRLaI 2=l — a7 I H ) e A% L A4
Bz THY, Z—T MRS MEE R, 1T
B AR E T DA AR T D,

/

\

ACA PRRNAY—-OVEFTII—D 6%
95(IY ,/%‘-&bﬁ;ﬁ N SAITY
MEA  REOEE ik EHR—
5S4TY < 95
IS |
£ | 3Tk o 1
= DIVINTX | ageoms @ BABTEC !
951 vk : HRE DRI R Hr Y
ko 35—
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B ; SiF
OSAIURD | URF LA N a—
< v | EBOTRR D oPRRA 7 KA
v n B T Y257 LI
954TY BNATS
ROD7=8HIC - X
7 7 RR BN
= h— ¥ 0O
szp M 755 L A

\ LAV

1 ACA 7RARAV—-OEFTII—0 6 $BiE
Toporek&Daniels(2018) BAER#ZERE(2021a)
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@D AT A~DT KRR KT — (Systems Advocacy) :
AT BDASDTRRD L — X H T T —NERORE
REDHERTAI =T A DO R TEDY AT AEE)
F, VAR TAZU R T N—T DD, TR
WA —HATHIZEZR T, AV BT =137 T (= b
RITATU N TN —T DOREEEWIT D E 72 5]
IR ADWEE, BEAE 2 CTHEEZSZENTER
TEESZENILHDTEAD, FROEBIHFE LT BE
BFEDTN—TRH7 7 —IZBTZ2RDTLDIEDL
HIUE, BT —RHLERO T THRYIRLEZ >
TNDT —=ICDNTRIKIEL DD, Hll E72ZAL
IR N CHRBI R 2D 26 2L, T — 2212t L
THEMPMREILAL, EVara R Ieb N E LR
Do

®HAIRTHEZTT 73> (Collective Action) : 7~ A
RTEITT v ar kX, vk —ns—7b—
FEIZ, OB BIRELEZ D2 LTI > THET
ZHMEICIVA T TR —%E T, v v7—
I TAT TN —T D—BELTH I DHGEREAF
RS, 2, RIS T A 2 D8 E
BHDHTE, NEEORZA O 70 B E R R 8
ENNTHIERENE END,

@S BIEWT KR Y — (Social/Political
Advocacy) : WV BT =BT TATU NI T AU B
TN =T DO ZAVETE M L CE 7 MBI L4
BDIEDICLORERB|EETITOTRR I — %467, &
DIEICE T oM EFLAER LY, AE TORES,

MEERZ @D DT DY ARAT 4T ~O i, HH
HELTRELTHEET5, Lol ThD,

LLE, ACA ® AC @ 6 FEIRIZOWTHERLL 7=,
Storlie et al. (2019)12X5&, 2004 4E2 5 2016 4FOHH]
2, ACA @ AC %\ 7= 280 DL LD RHRSL
H7RE, KETIHERHwm, FREIMTHOTVWD,

6. ZIALL R AN YT e a BTy —
(MSJCC)

1 DIHIT ACA TIF AC 2R IEZ ARYEL
THEEIND6 >OITENEIREL TORLEED, ITFETR
R =% YL R RN IEDa BT —D—
MEELTHE T28XbHD, TNL etttz
NIE BT YT
(MSJCC:Multicultural and Social Justice Counseling
Competencies) T 5 (Ratts et al., 2016) , MSICC %
ACA D BEBE DFEICO BB L= Z by Y
V7 ear e T — (MCC: Multicultural Counseling
Competencies) DET IR T 5 (Singh et al., 2020),
£, ZULAT RV T HRITE S T1992 4R ITHRAE
Sz MCC 7 ACA OfiBISUEICH BE G2, £ D
% ACA TIT AC ZREKTDIZESTD, ZLER
IR Z TET NSRRI IRD T, PERY, 80, 4L
D), BELNSTEBRRT AT T 4T 1% Fio
TENAZ ORI RO HNDINT IR T2 b, T
RARAL—%MSICCIZH G LEIEVHIDTH D, Singh

= SV < N R

%1 MSICCOADDIELRKRES

(@ hoves5—o54y FOBEERDIDH
BEN O SAT Y+ - HERN T 2 T —

BEN sS4 b - BRI LT —
Agftsnizo 74+ - FENAT £ 57—
Bgfesnico 74 b - @BFtsnicho €7 —

(b) Zxxft - HEERI VT V> —OFEEE

hHovE7—DBEERH
74Ty bOEHFE
horel) v Bk

"YUV TET RRAY —DIHDOANA

(c) BAEBANDEE - 52, M. R¥ L, THORBENEIVET YV —

(d) poreZ— - TRRAY— - D7) v T OEERENEE

BAR - BAB<I ZA> B 3I2=T1<xXV> AHBEK - /n—Ni<zrno>

-44 -



BT R EEEE RIIKT RE—8 EEKT  EHIRKT

e )
2
o &
%
Q
&
® KRS AN
AU tES— "
®
\
20
1 e
KHE TS AS{LEn
7541?/#:“ I934IV b
&
:
\’;(

M2 ZXbEHSRNEDOAIIE)DT - T—(MSIJCC)
Singh et al.(2020) £WUHZE

- 45 -

BoE oo s B



HEEERFEIRIC BT AN IEL T FEA L —DfE—BR I v /I L~Diax RiEz <—

etal. (2020) 1%, MSICC IZOWTAYMEEAIEERD D
FORERANHEEBDRHIR THDHEL TWD,

Ratts et al. (2016) (ZL5& MSICC D FE /A A E 5
R D (a) 5 () IR T4DTHD (1), (a) AT
®IT—LITAT O EAERD 4 M (xH%E 4 5y
FILTIE TREND) RHEIN 7 T A = b bR D v
77—, FHERIZ 7 A= M ik T —,
ARSI T A= MR T T —, JEiRAL
SN AM =M JRRbESNI AT T —), (b) £
AL AN IER BT — DR EFE (Y
F—0H R, 7AW ARE, hovY T
BIfR, hoo BV T ETRARDL—DT=b D A) (c)
F RSN ORERE (57, F1ak, A%V, ITENOFE I
TV, (d) AT T— T RRA— T
BV 7 DAREFZE (AN B AR <I7m >, #i
Mo a2 =T <A >, AHBOR T u— << /n
>)o B b 4 DO ERZ A AT MSICC DO
SWIFHRL A% Singh et al. (2020) JVIX 2 [ZRL, &8
2D TC Ratts et al. (2016) K035, 7243, Ratts
et al. (2016) 1250 MSICC DAV F VIR ORE &I
FAARENTODR, ZZTEIZanb~wral~L
DI ANETORREFILTWDYETID Singh et al. (2020)
WD EET S,

() BT BT—,IF( FOMERR 4 HH:Zh
X, W I =74 MO BEERERLTEY,
ZNENDEEHER TH D LULEZA LS T D)
L, 4 DOMBGEDLREELERD, ZOMAE DRI,

NI T— I TATUNDRITHEDD, Rk, MIENE
DINNERT 200 %HH T LD THY, ZHbD A
U T BRICHE 2 IR R 52 DLV RITHRICSE
STWD, FitELIE, [HHEREMIZBL TVWDEIET
T L THFHZEDTELEALME ) (A, 2017) LiEFE
ENTWD, BFEBETHHIL, BITFTHHIES,
WHTHLHZL, BREEFETHLE  »Tz~vvalT oL
TOFMEEFF DLV EITRIEE THY, Z DT
BRI\ R THEZ LTIV R AL RO A

PEIZIIHL CLEMEK N DD, — 77T H 43 B & H3 8%
ks~ A VTR B R T H2EbHDTEA, IV
BT LT AT NN RFHERI IR AL Ko THE Y
TN ) ERAHEA S T D TR HERN 7 T A = b -RekERY T
kT —], IIAT U NREDHNLIZ LS Th Y BT
—ITx L CHER B S SR A R D TRpMERN 7 T A
UMEREENIZ AT T — ], AT —NEDOM
PR TOTA U MR U CHES R0 T LRk %
FrolJE SNz 74 U N I 2T — ),
ITATUNEHT T — NI R LS ERAE
SN AN JARRbSN T 8T — 1D 4 DT
ovR

MSICC TlE, ZNENDT AT T 4T AIXHEEL T
BOTWMEN THLEE X, HAERIIIT I T
S OBEE], BREIC L > TEEL, RIRICESICEL
TWHEFRIT D REMEL H D LS TUND,
(b) Z3TAb - #H AW AT T UL —DREEE: =
AUE, 4 2 MICERD R TRSNTWD, £, T
vt 7— 0 Rk Db otb NI RSN, £
AL SN EDRENTETL-> T T—0
B LBk mHAZ — R HEVIHEERRBISN TN,
feWT, (774 bW FRE), Tho v 7B,
[T RV TR I L — DI DI N | Lt 4 M
bo, 1A 87 —0H RN ERERY, 1774
TrOMRE, T v TR, oY
T ETRATI L —DT2b DI AN ~ED7 B> TL,
(c) BEBHNOBE- -E&, M, 2F1, ITHIDZ
BHa BT v— iU, (b) Tl 758 ik
OW, Thorv7—n A @ik, (774 ho it
B, TV 7 BRI D322, ZNENRERE
LIEE(A) 1, TRk (K) 1, T2 (S) 1, TATEN(A) 1&
VOISR U T2 BT o — A ER T
BHZEEIRT, 4 ORDET AKSA 2 BT — L
ENs, £ 30l S A TEOKRREED TR L
fFa(A) 1, TR (K) 1, TAFL(S) Joare Ty —
ZEMLT, [MTEIN(A) JICORIT AR AI LY EET
BD, WERTO MCCIZEWTIL AKS D 3 2757243,
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AT RI T I AND TR DB % LA OIX1TE)
(A) I THHELT 4 DIZHIZFHT Mz BN,
(d) 17'7‘/127~-7le<77‘/~-#7/92)/?®£|5?@
R g, ERERE AL, (b) TR
IRV T ETRR AL — DI DI N | L
(R TET R —DT=d DI N, ﬂﬁlA
WA <IZm>, k- a33a=70 <AV >, K
B u— << 27m>DEDL L TITh TN
LONERLTND, Bl ZIE7aL~r i, WS
WIZIERE DI H 7 B H DITEVET, HDWIE
T CEIDEIRVIRDIHMRLTEY, FIERKARED
JNTITA UMD EEIT B L 52 TOD0E IR IR
HENE T, AT LUV T, R EL VST
S0 it rE 2 OO HEAY, EDIIICTERITE
Bh G250, ENEEZHIIEDIHATEND AT HE
TR, FFED BRIGEMER & [F - il A3, EDXHICH
STOARPUTEEDY, ZNEEZDHT-OIZE D LH7ITH)
A[BEZRDINEN ST U AT D, v 7Bl LT,
FEO T TR T HH| ERBIR N E DI O, &
PRVIRD ISR T,

EfREHRLE, KERVETIOICIES ES RN
FIZEEINTEY, MSICC DFEEENANTEEAIEZER
LENDDORYPZ HEE T ZEA RSN TS,

PLEDEIZ MSICC 1IZBWTIX, 7TRRA—1%
TALEERANEDa Ty —D— 1l EL THE
BIIVTND, 4 75 I TRHERIDNE RRILS VTV D D
EIL7-ET, (b) 32N AE Ty —0
FEGEFEBITRB T, 2O S rr 2% LM TRL, K
KEEPBEL LTI TR T T RR AL — Db DAy

ANIET TOD, TRAEDY =D ADL_v %71,

A/, = ral L TWD L ACA @ AC @ 6 FEIE (K1)
LAAL TWDEWR LD,

7. W ATELT AR — OB RETY Al L
BRRFER S 0T H

CETHTERIONNG, RIRVEFE A T DR

NIEET R AR — DR Rz DERE DR T 0T
7LD AN LT 2EEHIEFE/LL TS (Browne
et al., 2020 ; Burnes&Singh, 2010 ; Tippa&Mane ,
2020) , ZZ T, Pl 22 (eritical reflection) % FHU
BT AT T, T N— T TEE I ANTZE LT =
TTh, b RT == TR ANICE N T 07T L
[ZDWTHEITL DD MSICC (Zif» CREBA R T,
MSICC IZBW\ T, IrtT—H & DR ORHEN
SEGrS LI AL S IV LG IS B R A T 52873 T4
DI NTRSNTEY, AT 27— DFE, OFY
HMFLLTOMED ERLL TV 27 —DAD
ik ] MEBEHINTND, ZDDIFEAE DHHEE
TVTIE, FAEBE S O/-RISNLEGRE DI
RS A G- 2 TNDD, R DRSS E D IHITTE
RSN TV DWW T ORI RO D120,
M L5 AN TV 5 (Goodman et al., 2018) , #EH
B ELE, BEONHIZKR DX, RRAIRVIESZ
IZRY B O E RO L EAtE T, 1272 TSR MEER
DL aAELRT WA IEOHR RE KT RS
FATEBEL TV DI, HEHHARICL->THSD
FERRNLG DRI THDL ek 3 27 B
HBBREZBEW®RSTLHZENLETHD, Toporek &
Worthington (2014) 1%, Z#AENRZNETOHZAH D
PERDNBAF R B ZNEIR B 5 A TRV
HEHIE BOU =2 2/ LT, FEICTA N T
We) T2y 7 A0 =T — | ISEALIRE ) R E D HFEE AT A
RTHRA, ZNENDO BRI T DE->SD RS ZEA
TH—=RIZENTEL), BHRIEFI—FEED T vy
MWL, Bt b D, FASBIZENICKT T DS EFX
B, HorOZNETORBRPIEERLBZUTED I
L B 2 TODO)MREZNLTHD THD, Goodman
etal. (2018)1F, HLHIMEREMWZEKT 07T L0
FHED AC ZEDDHHDELTIEFITBIRMTZEL T
%o
WIS, TN =TGP ANTZE LT 07T DA
95, Keum& Miller (2019) I, tLSHIAEDOH
ERLIEEAMET BT 0T T 0 E T 254,
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FAR DD OBUE SR E O EAE S A IE B

DFFRLT KRR L —~D BN OIRINDZEHMAEL
7oo XBLHRMED T AT AT Z &1, FEMET
DT THRIRZRETLEND, FHERKN, FEND
NSZ L CLED ATREME N B D (Kiselica & Robinson,
2001), 2R EDE LA TLIMHEDORERE
Y, A LA T LI —RER AN TEN R
RIESTHLNIZLETHAD, MSICC ITIh>TERDL,
TN —TIEHE T ANDZ LKV DR AT
LOIEHEA~OERMENEED, MSICC IZBWTHEHHS
WO HUTEN DR, [y ) T ETRR T —
DD DI NNZDIRINDEZ R BND, 7 —T1EH)
LT, DEERIRFE DR T 0T AR E IR E 5
ZHHDELTA L Z— T N—TZ AT 1s (IGD) hd
%, IGD &I, ZHERT N —T B2 - BRA5E, A
DOMBRTAT T 4T 4RMENTRDE, #EDY
AT BEHLHIL, A EEHEE T DA LA FIZD
FDHEELT, ZLOKRFEF YL /SATIY ANLILT
WHIAI 2= — T ar ORECK L E TR T — L
T (Nadal, 2017), IGD (Z&->THARIATEIZR S
DHEFROHNN, A~ LD, HADHD IR
B0 8IS 52 L& m 3 F2RENTIED 82 (Miles et
al, 2015),

HENIEETRARD S —DFEE DY —E AT —
=27 AT LZEOR R RS TV D (Wyatt,
2009), h—ERT—= T T, FAEBRRTTAT L
U THUICIR S UL EE 7528, Blims FE
EREONDITHZENTED, Toporek & Worthington (2014)

Y —E AT — = VR BHIAIEDE N T 07T LT
ALzl MBI LTS, 2O 7=/ T
13, REFEFEAENPF— AL ZARLZEIUTHEWV A 2 12—
AEARIEL e NOX A T AT BT D AR L R
TOMRERAL, BRI ERIEL T, PO
RS, SUBMIEES), ZL TR—AL AR — AL R

TN & OFRRERIZ 6T DA F BRAR A VR O 5 L [ RFIZ,
AT DD BT INFRE BT A DT D, BRR
Ba, HRNERD N2 DR TRDOEINDXEHIZHL

WHDIZZRONE TH D20, xtEEZH (Dialogues
Pedagogy) D FIEA M EZHINEHB O LEL THRE
LTW5, £/, —EXT7—=
Sicking et al. (2013) 1%, 2I=2=F - AV kYT -0
—AIZBELLTND 76 ANDIT BT EHIED KA
Bt Zx BT, y—ERT—= T DT mE AL RIT
DNWC, TET U AOHLEGRAEE LT, ZDET L

T, 77T heDORPY, [EREShDZE, HifFE
T AL, FLTHY BT —ELTOTAT T4
TAH TR S HZED 4 BEREOT a B ARE ST
V5, Goodman et al. (2018) b —E AT —=0 7 %1%
HAL727mr 7 8280 T, NI, 7RER Y —B
FROREEE, TRARTANT AT T AT A DA EN-T
3 FEIO T BEREET LELTHRL TS, ZHHD
P —bRT—= T EIEA LT ar T A0, iReas
2=T 4R RELTEY, MSICC ([ZHRLL THLERAS
LV DI N THLZERNDIND, h—ERAT—=27
EIDANDZET, Hlg S Ol i 8L FEES LT
JEUERY, ED X7 AR RBITHLONMER T2
ZENTED,

N2 OWT Stewart-

8. ¥£¢®

KEGTIE, FTHESMRAIEETRRDY —IZ O\ T
FEOMFREMBLLU 7=, KETIEFEIE T Ham, FE
TN THNDHO D, [EN TIIFRERE AL THRY
KA DEANZ 2> TS — 7, DERERRSEIRIZ B8\ T
IXTRR DY —IZ OV TR SN TS L <
WD, ARSI IEIZ DWW TS R OiEmm DRSNS
VST I A THD, £, ACA D AC K MSICC 12
SWTHRA LT, ACA @ AC 1% 6 fHIKTREN,
MSICCIZT AR — %2 b Lt B A TE D AT
MAELIZbD Tholz, KETIXAC IV I T D
ITEMESE L TR RS TERY, ENICB W THE
MNEREY TTEINRTHALPDE U KOS
HIANE~OREBAMLETEHRV D ERDNS, 20 1
T, DHEEEIRFEDN AC 2T HIENLEEND, 21
RS {OPAN Sy N WA EN S ASRTA IRV ASY b (=
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HEAILAE N D N F 245 1] & D BRV L BRI PR BE IR L2 36
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BPETIE AW, 2D RN, HHEE D S I DT
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WA — DA R Z DB R B B W THLIE DT, &
K7 ar T MO ANADZEL M EELIR S TLD, K
70y T LOFATHFE BT 5L, MSICC TWHIT
Vo7 —0H Rk MR O R LR E RN A
YRTHHZEL DN D, 51k, HRBRIEETRAR Y
— DR 2 ORGP SIS AT T DRI, EEEFE N
PRBR T DB RECBERE - D BN SIS H AT Z D R
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The most left of the Rawls criticism is Crawford Brough Macpherson. Both are advocator of positive
state theory. Why does Macpherson criticize Rawls who is the same advocator of positive state theory
severely? What are the contents of the criticism? In addition, what is the meaning that it aims at? I
want to decide to elucidate above—mentioned some points in this article. In addition, through it, I think

that I can explore the figure which should have the modern capitalist society
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Abstract

Research has been conducted not only on the cultural aspects of irezumi/tattoos, but also on the practical aspects of
their impact on employment and promotion in Europe and the United States. However, similar academic research has
not been conducted in Japan. Therefore, the purpose of this study was to clarify the current situation in Japan regarding
the relationships between various types of body decorations, including irezumi/tattoos, and employment and promotion
in corporate sectors.

First, while the constitutional and legal interpretations of the law state that having irezumi/tattoos is a free activity
and should not be restricted, private companies have broad discretion in regulating body decorations of staff in the
workplace, which may result in a variety of ways in which body decorations are treated in employment and promotion.
The results of this survey revealed that about 85% of companies have some kind of restriction on body decorations, and
that among several types of body decorations, irezumi/tattoos is the most strictly checked, and may have the most negative
impact on employment and promotion. The survey also revealed that some companies are currently struggling to deal
with the issue of body decorations, between limiting employees' freedom and rights and ensuring companies' images.

In Europe and the United States, tattoos are relatively widely accepted, and some studies have found that they
don’t have big influences on employment, promotion, or salary. However, this current situation is the result of changes
over the past 20 years, and the results of this study indicate the need for longitudinal studies of the treatment of body

decorations, particularly irezumi/tattoos, in private sectors in Japan.

Key Words:  body decorations, irezumi/tattoos, employment, promotion, social acceptance
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4.1 Do Tattoos Aftect Job Opportunities?
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4.2 Research reveals how your tattoos affect your

chances of getting the job
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4.3 Tattoos Hurt Your Chances of Getting a Job
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4.5 A Tattoo Won't Hurt Your Job Prospects
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Report on the Clinical Practice in the past 7 years and
Examination of the Education of the Clinical Practice due to Law Revisions

by

Aya SATO, Tetsuya TORII, Tetsuo WATAHIKI and Takashi [ZUMI

(Received: October 25, 2022, Accepted: December 29, 2022)

Abstract
This report examined that the past clinical practice in the department of medical care and welfare engineering and the issues
for education in the future. The clinical practice is a subject in which students learn in the hospital the work of the clinical
engineers, importance of patient-centered team medical care, and so on. Despite the impact of COVID-19, the clinical practice
of the department was not completely canceled due to the support of the hospitals. To improve the content pointed out by
educators in the hospitals for intern, we will consider incorporating active learning approaches in the prior education for clinical
practice. In the future, we will improve the quality of the clinical practice by deepening cooperation with hospitals.

Key Words : clinical practice, active learning, , law revisions, cooperation with hospitals
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Fundamental Study of Absorbance Changes During Blood Coagulation

by

Hideo SAKAMOTO, Shiho NAKADA ,Aya SATO, Tetsuya TORII
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Abstract
The purpose of this study is to develop a sensor for early detection of intracircuit coagulation during extracorporeal
circulation. The present experiment was conducted to quantitatively analyze blood oxygen saturation, which appears to be one
of the parameters that can change during blood coagulation. In order to detect blood coagulation, we analyzed the change in
absorbance. In the measurements, the absorbance of blood with high to low oxygen saturation was measured to determine its
relationship to oxygen saturation. The absorbance of coagulated blood was also measured. As a result, we were able to grasp
the characteristics of absorbance change and oxygen saturation during blood coagulation.
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Abstract

This study was conducted on students in the Department of Child Education (elementary teacher training course students)
with the purpose of clarifying their "likes and dislikes of subjects in elementary school," "likes and dislikes from the
standpoint of teaching," and "likes and dislikes of current subjects. As a result, the following findings were obtained.

The top three favorite subjects in both "when I was teaching," "as a teacher," and "current impression" were practical arts
subjects (physical education, music, and arts and crafts), showing the same tendency. In addition, the poor attitudes toward
physical education subjects among female students, observed in previous studies, are not found at this university.

Key Words : elementary school teacher training programs teaching methodology
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A Study on Likes and Dislikes of Elementary School Subjects
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Abstract
This study was conducted on students in the Department of Child Education (elementary teacher training course students)
with the purpose of clarifying their "likes and dislikes of subjects in elementary school," "likes and dislikes from the
standpoint of teaching," and "likes and dislikes of current subjects. As a result, the following findings were obtained.
The top three favorite subjects in both "when I was teaching," "as a teacher," and "current impression" were practical arts
subjects (physical education, music, and arts and crafts), showing the same tendency. In addition, the poor attitudes toward
physical education subjects among female students, observed in previous studies, are not found at this university.

Key Words : elementary school teacher training programs teaching methodology
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Relationship between Information Technology Investment and Organizational Characteristics in Small
and Medium Enterprises
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Abstract

The role of management in IT investment and its relationship to corporate decision-making mechanisms and rules are
discussed. In a business environment with increasing demands for speed of operations, it is crucial for SMEs to enhance their
organizational capabilities when making IT investment decisions by institutionalizing and coordinating internal corporate
communication and decision-making mechanisms and rules by management. Furthermore, we found that it is important to
make IT investment decisions in accordance with organizational capacity.
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Abstract
In recent years, due to the changes in lifestyle caused by the pandemic of the coronavirus, needs of aquariums as interior

decorations has been increasing. Among the commercially distributed aquatic plants, there are some wetland plants

listed as endangered species in Japan. Thus, establishing culture strains of such endangered plants is effective for conservation
and useful for the aquarium business. In this study, we focused on an endangered species Microcarpaea minima to establish

culture strains and tissue culture techniques, for the purpose of commercial usage.

Key words: Microcarpaea minima, endangered species, aquarium
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Influences of Boccia Experience on Physical and Mental Health
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Abstract
The purpose of this study was to examine the influences of Boccia experience on health. We used POMS2 for mental health.
Spectral analysis of R-R intervals of electrocardiography and muscle hardness meter were adopted for physical health. As
results of five experiments with 10 examinees, Boccia experience brought positive influences on health with stability and

consistency.

Key Words : Boccia Experience, Health, POMS2, Heart Rate Variability, Muscle Hardness
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Development of Optical Wave Microphone
with Long Laser-Beam Sound Antenna
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Abstract

As a novel remote sensing technique, the optical wave microphone with a long laser beam sound antenna is presented. It
can directly detect audible sound with a laser beam and has many advantages over ordinary microphones which use a
diaphragm and have various drawbacks and restrictions in practical application. Since this optical method can create a sound
detection device using a long-range laser beam as a sound sensor, it is expected to be applied to security systems for sound
monitoring around buildings, coastlines, and so on. In a previous study, the usefulness of an optical wave microphone using a
retroreflector and a short laser beam was confirmed by experiments. In this study, the laser beam antenna length is extended
to 8 m, and sound waves are injected at two different locations to clarify the performance of this device. It is confirmed that
the sound waves at different position can be exactly detected by the long laser beam antenna and this method is very useful

for sound detection in a wide security area.

Key Words : Optical wave microphone, retroreflector, laser, sound wave, security system.
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Abstract
In this study, we discuss the joint probability distribution function of the ordered statistics of plural statistics. Specifically, we

give the explicit formula of the joint probability distribution function of two statistics in the ordered statistics in two cases.

First case is when plural statistics are independent and distributions of them are different. Second case is when they are

dependent and the probability distribution of each statistic is given by a specified form.

Key Words : Independent variables, Joint distribution, Transform of variables

1. Introduction

Arranging statistics X;, X,, -, Xx inorderofasize of value,

assume
Xy S X@2) < < Xy
X1y, X2y - X (i) are called the ordered statistics of X,
X,, ., Xg. Let f(xq,x,,:+,xg) be the joint probability
density function of X;, X,,---, Xg. The joint probability
density function of X1y, X2y, **, X(x) is given by
K

——P(X) < x), Xy < x
Ix) 0% X < xq) ®) < X))

0 K
) q1,9K) mp(Xl = Ha ™ ’Xl = X(qK))
= Z(ar-ai) f Far > Xaio)-
Here the summation is taken for all sorts of permutations
(q1, . qg) of (1,2,---,K). However, the joint probability
density function of Xy and Xy (1<I<m<K)is
given only when X, X,, -+, Xi are independent and each of
X1, Xy, Xk 1is distributed according to a same probability
distribution. It is not given in general cases. In this study, we give
the explicit formula of the joint probability density function of
Xy and X5y in two cases. First case is when plural statistics
are independent and distributions of them are different. Second
case is when they are dependent and the probability distribution

of each statistic is given by a specified form.

2. Joint probability density function of X(;y and X,y (1 <
I<m<K)

* Department of Human Information Engineering, Tokai University, Professor

We determine the joint probability density function
h(l),(m) (X(l),X(m)) of X(l) and X(m) for I<m<K.
Then

hay,amy Xy, X))
aZ
=——— P(X; < X, Xy < X
Bxaorgn ! 0 = Xw Xany < Xan)
Assume dxy # 0,dx) # 0. Letting
Gy, om) (X@y» Xmy)
= P(X@) < xq) + dxq), Xm) < X(m))
—P (X < Xy Xom) < X(m))»
we obtain
hay,m) @y Xm))
= lim
dX(l)ﬁO,dX(m)ﬁO

» Gy, om) (X Xem) + dXmy) = Gy, om) (X Xem))
dx(l)dx(m)

. (21)

However, it is difficult to formulate (2.1) in general situations.
2.1.Casewhen X;, X,,--, Xx areindependent

Assume that X, X,,--, Xy are independent. F;(x;) and
fie(xx) denote the distribution function and the density function
of X, respectively. Assume dx(;y > 0,dx¢yy > 0.Then

Gy omy (%) Xam) + d%my ) = Gy, emy Gk Xmy)
=P(xq < X < x@y + dxg,
Xm) < X(m) < Xgny + dX(m))
=PXw =< xw, " Xa-1) = xq),

X = Xy = x) + dxy, x@) + dxey < Xaen) < Xgn,s

coxg Hdxgy) < Xgm-1) < Xeny <

Xm) < Xem) < Xgny + dX(m), X(m) + dX(m) < Xom1),

Xy + Axm) < Xao)
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(@1741-1),41,(1+1Gm-1)Gm (@m+1K)
XP(Xq, S x@y 0 Xqpey < X

xg < Xq, S x@ +dxp), xq) + dxgy < X,

X Fdxgy < X,

Xm) < Xgm < Xm) + AXan)) Xam) + Xy < X

Am+1’
L Xem) T dX(m) < Xx)

141 = X(m)»

< X(m),

(q191-1).91, (@141 9m-1).9m @m+1,K)
qi-1

X 1_[ P(Xk < x(l)) P(X(l) < qu < X + dX(l))
k=q1

dm-1

X 1_[ P(X(l) + dX(l) <X < x(m))
k=qr+1

X P(X(m) < qu < X(m) + dX(m))

qK

X 1_[ P(X(m) + dxmy < Xk)

k=qm+1

(q1491-1),91, @141 9m—-1)9m@m+1K)
qi-1

X H Fe(x@) {Fy (xay + dxy) = Fyy(x)}
k=q1

dm-1

X 1_[ {Fe(xam) = Fe(x + dx)}

k=qr41

X {Fgp (Xmy + A% (my) = Fy (X))}

qK
X 1_[ {1 = Fp(xpmy + dX(m))}

k=qm+1
Here the summation is taken for all sorts of decompositions

Qo G-1), 4, Qe Gm=1)s Gmo @mars - KD
of (1,2,,K).

Therefore, we obtain

im
dx)—=+0,dx(m)—>+0

o Gy, om) (X, Xam) + dXmy) = Gy, om) Fy ¥amy)
dx(l)dx(m)

(q191-1).91, (@141 9m-1).9m (@m+1,K)

qi-1 dm-1
x [ [ FeGw) T Felrom) - Pz}
k=q k=q141

aK
x ] 1= Felrom)} fau o) fa G )
k=qm+1
The above derivation is similar when
dxgy > 0,dxeyy <0,
dxgy < 0,dxeymy >0
or
dxgy < 0,dxemy < 0.
Therefore, we obtain

hay,omy (X s Xamy)

(@1491-1).91, @141 9m-1).9m (@m+1K)

qi-1 dm-1
| | Ao | | tFelxom) = Felr))
k=q, k=q14+1

x || 0= Feleom)} far o) fom Giom)

k=am41
Assume each of X;, X,, -, X is distributed according to a
same probability distribution. F(x) and f(x) denote the
common distribution function and the common density function
of Xy, X,, -+, Xg respectively. Then, we obtain
ha,om) (X, X))
K! -1
S U= DI == DIK —my | @)

X {F (xom) = Fer))™ (1= Flaam))

x f(x@)f (xem)- (2.2)

(2.2) is well known formula.

2.2. Certain case under the assumption that X;, X,,:--, X are

dependent

Assume X;, X,,---, Xg are dependent. However, X is
expressed by
X;
X, = 5
for k =1,2,---,K. Here X{, X;,-, Xg are independent.
Fi (xy) and fi (x;) denote the distribution function and the
density function of X; respectively. g(s) (—o0 < s < )
denotes the density function of s

0, dx(my > 0.By asimilar derivation, we obtain

. Assume dx) >

Gy om) (X Xamy + dXmy) = Gy, amy Ky X))

(@191-1).91,(@1+19m-1).9m @m+1,K)
* *
X P(qu < X(I)S, "',qu_l < X(I)S,
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XS < Xq*l Sxps+ SdX(l),
aisa

xS +sdxg < X < Xm)S,

xS +sdxgy < Xg,, S XS,
X(m)S < X;;m < X(m)S + SdX(m),

Xm)S + sdx(my < Xg oy XemyS + sdxg) < Xg)

m+1’

(@1 91-1.91, @141 9m-1).9m@m+1,K)

qi-1

X f 1_[ Fe(xws) {Fo, (xs + sdx) = Fy (xs)}
% k=q,

dm-1

X 1_[ {Fe(xamys) = Fe(xs + sdxq))}

k=qr+1

X {Fyp, (X(my$ + 5d%(m))

qK

X 1_[ {1 = Fe(xemys + sdxgmy))} g(s)ds

k=qm+1

— Fy(xms)}

and

hay,om) (X X))

= Z f‘” 1_[ Fi(xs)

dm-1

X 1_[ {Fe(xems) = Fe(xws)}

k=qr41

qK

x || 0= Frons)} faGeos)fam (rems)

k=qm+1
x s2g(s)ds.
3. Practical case
Assume there are K mnormal populations N(u,02) ,

N(MZ!O_Z)a"'> N(AU'K'O-Z)' Let Xk1’ XkZ 5 ankbe a
sample from N (u,02) for k = 1,2,++,K. Let

1 ng K
Xk Z_ZXkl' (k= 1,2,"',K),N:an,
= =1

K TNk

s = %Z Z(in — Xi)?

k=11

where v = N — K. Furthermore, let

_ \/N)?k

S

Zx
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for k =1,2,---,K. Zy, Z,, -+, Z are dependent. Assume
U =y = =g =0. (Zy, Zp,++, Zyg)' is distributed
according to K -variate ¢ -distribution with K degrees of
freedom and covariance matrix

N N N
A= diag(—,—,-".—)
n; Ny L%
Arranging Z,, Z,,--, Zx inorder of a size of value, assume
ZaySZey = < 2o (ERY)
Under the assumption that py =pu, =+ =pug , we

determine the joint probability density function We determine
the joint probability density function Ay om)(Z@), Zgmy) of

L
and
s
st =—
o
we obtain
Zy
Z, = —
k= o

for k=1,2,---,K. Here Z; is distributed according to
N(O,N/ny) for k =1,2,---,K and the probability density
function of s* is given by
(") = Vi et [ vs*z]
g(s™) = szir (K)S exp >

2
Fi(zy ) and f;(z;) denote the distribution function and the
density function of Z; respectively. The joint probability
density function of Z;y and Z¢y) for 1<l<m <K is

given by

hay,amy 2@y, Zam))
qi-1

[oe]
- > | [Trto
(@191-1).41, @141 Gm-1)m @ma1K) ~ % k=q4
dm-1

x| | tFezons) = Felzws)}

k=qr41

aK
x [ ] = Feleons)} fozws) fan (Zem)

k=qm+1
x s2g(s)ds.
Letting
Sw.m) = Zm) ~ Za,
the probability density function of S (1 is given by
fw.om (Sw,am)



Note on Joint Probability Density Function of Ordered Statistics

= f hay,em (2 Sw,amy + 20)) 42

Assume [i(1), 2> Hexy corresponds to (3.1). We setup
anull hypothesis H, and its alternative hypothesis H; as
Ho: gy = Uy Vs Hitligy < Uemy-

We determine ¢ so that

P(Sw,em > ¢) = a
for a specified significance level a . P(-) means the
probability measure under the assumption that p; = p, =
o= g M Sy omy > ¢, wereject Hy and py < pamy is
detected.

4. Further discussion

In this study, we discussed the joint probability distribution
function of the ordered statistics of plural statistics. We want to
apply our results to various cases. For example, Imada (2022)
constructed stepwise procedures for comparing sizes of
U1, Uo, -+, Uk based on Imada (2020)'s single step procedure.
When there are several treatments evaluated by normal response
for a certain disease, we can clarify specific relations regarding
the superiority and the inferiority among them by Imada (2022)'s
procedures. Imada (2022) proposed Tukey-Welsh's step down
procedure (cf. Tukey (1953) and Welsch (1972)) and the closed
testing  procedure called Ryan-Einot-Gabriel-Welsch's
procedure (cf. Marcus et al. (1976), Ryan (1960), Einot and
Gabriel (1975) and Welsch (1977)) for it. We want to construct
more powerful stepwise procedures for comparing sizes of
normal means using the joint distribution of ordered statistics
based on Imada (2020)'s single step procedure in the future.
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Abstract

The purpose of this study is to determine the relationship between readiness potential (RP) on Electroencephalogram
(EEG) and cerebral blood flow on Near-infrared spectroscopy (NIRS) during a hand movement. The data was analyzed
separately by 2 analysis modules on EEG and 3 analysis modules on NIRS to find the most accurate module and study
about how a brain works when planning to move phase to the movement of both hands. As result, the RP is observed
on the EEG, but laterality index (LI) is not much observed because the noise from NIRS interferes. However, the EEG
is still accurate by calculating the mean of the data several times. On the other hand, some analysis modules of NIRS
indicates LI at higher percentages on some sensors. As a result, the EEG is not very accurate due to electromagnetic
noise, but NIRS still can work. After all, NIRS is non reliable sign that changes in cerebral blood flow are caused by
a hand movement, such as a RP, and it is impossible to determine whether the changes in cerebral blood flow are
caused by hand movement or by external factors that not are not related to a hand movement. For this reason, the NIRS
is hard to use to control machine without another trigger. Additionally, both EEG and NIRS can indicate a change
when planning for the hand movement in frontal area of the brain.

Key words: EEG, NIRS, BMI, Readiness potential, CNN

1. Introduction

Before human movement, neural signals are generated
in supplementary and pre-supplementary motor areas, the
pre-motor cortex and primary motor cortex are activated
after prefrontal cortex generate a signal to prepare and
planning to movement.

In 1946 H. H. Kornhuber and L. Deecke’s study [1.]
showed that the brain activity called Readiness potential
is onset from1000ms to 1500ms before the movement.

In the human hand movement, the brain is activated in
a opposite side of the hand movement because a path of
nerve between brain and hand is crossing in medulla
oblongata, hence a peak on an EEG and NIRS should
appear on a opposite side of a hand movement in split-
brain situation. However, in an able-bodied person,
signals are able to pass from corpus callosum to the
opposite hemisphere to support each other.

In 1988. Bozinovski, Brain machine interface (BMI)
study [2.], the EEG alpha waves used to start/stop control
of a microrobot. BMI is an interface that encodes/decodes
a signal to exchange data between brain and computer. A
signal from the brain can be read by using EEG, NIRS,
fMRI, etc.

Many of BMI research is not only intended to support
people with disabilities but also supporting an able-bodied
individual. This is not only used to move the robot arm or
a machine, but also BMI can be used to support humans in
the virtual world as a new communication channel.
However, a signal from the brain is very sensitive to noise
signal. Additionally, the signal can vary among different
individuals. The noise could be from the heartbeat, the
resistance from the skin or skeleton, or from electronic
equipment.

In this research, we focus on improving the BMI by
combining the EEG and NIRS and study about
Interrelationships, Advantages and Disadvantages when
the hand is squeezed.

2. Methodology

Nine right-handed, healthy volunteers between the ages
of 20 and 30 were used as the volunteer participants for
this study. None of the subjects had experience on BCI
training. A sampling frequency of the EEG is onset on
250Hz, the EEG was recorded from 7 electrodes by
international 10-20 system that set a system reference at
Cz and record a signal from F3, F4, Fcz, C3, C4, P3, P4
and take the reference at Al, A2 and ground which is the
cervical spine area.

*1 Student, Department of Biomedical Engineering, Graduate School of Engineering, Tokai University

*2 Assistant Professor, Department of Biomedical Engineering, School of Engineering, Tokai University

*3 Associate Professor, Department of Human Information Engineering, School of Humanities and Science, Tokai University

*4 Professor, Department of Biomedical Engineering, School of Engineering, Tokai University
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NIRS(HOT-2000) can be recorded wirelessly by
setting 2 sensors one on the left and the other on the right
of the forehead in a 1cm and 3cm depth and setting a
sampling frequency at 10Hz. HOT-2000 cannot measure
at motor cortex directly. To solve the problem, we
considered a path of the brain activity when the
participants is planning to move and at the point, we
measure the HOT-2000 at the forehead. EEG and NIRS
were measured at the same time.

participants are seated comfortably. The stopwatch was
used as a stimulus. The participants take a rest from digit
one to digit five as it appears on the stopwatch and squeeze
from digit six to digit zero. Squeezing points can be freely
decided by the subjects during the period 1-5 (Stopwatch
count from 1-5). Left-hand and right-hand experiments

were done separately.

A Ligh't i
LAsion | detection detefgzn I
emjgent

0
5

OO
of 030 o
O ©

Fig.1 EEG measurement site

Fig.2 Schematic illustration of the
NIRS sensors

Fig.3 procedure

3.Analysis

3.1. EEG data analysis

As shown on fig.4, the Readiness Potential is the result
of the arithmetic mean of the 50 measurements made
betwen-1000ms and Oms.The obtained Readiness
Potential was utilized to come up with what module could
be utilized to determine the laterality index. However, in
this study, we attempted determine the laterality Index
from the obtained results without using the arithmetic
mean.

In this research 2 modules were done to analyze the EEG
data. First, laterality index was analyzed by using the data
taken from 900 squeezes from participants both hands.
The obtained data was utilized to find an area under RP
curve between -1000ms and Oms without arithmetic mean.
Next, we determine the increase of RP by calculating an
increase between -1000ms and Oms from the trigger. An
increase every 100ms added to an increase from -1000ms
to Oms on the left hemisphere was compared with opposite
similar data taken from the right hemisphere in order to
determine a LI.

3.1. NIRS data analysis

NIRS data were filtered to cut high frequency noise. As
shown on fig.5, the cerebral blood flow is the result of the
arithmetic mean of the 50 measurements made between -

2000ms and 1000ms.The obtained cerebral blood flow
was utilized to come up with what module could utilized
to determine the LI. In this study, we utilized 3 modules
to analyze the NIRS data. Firstly, in order to predict the
hand movement based on the side of the brain
hemisphere’s prefrontal cortex with high blood flow, the
data at every 100ms,300ms,700ms and 2100ms between -
2100ms and Oms were averaged for accuracy purposes.
Secondly, determining the LI by finding maximum
cerebral blood flow between 2100ms and Oms on hoth
cerebral hemispheres’ prefrontal cortex. Finally, the raw
data was converted to a color chart in order to train the
CNN model. The training data uses 30 epochs to train and
find a prediction rate in each sensor's testing data.
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Fig. 4 Readiness potential
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4, Result

By arithmetic mean, a change in both NIRS and EEG
can be observed (Fig.2, Fig.3). Nevertheless, in the
brainwave, RP is observed late on some participants.
Since all the data for analysis in each algorithm were
utilized, even if the RP is observed late there is less
negative effect to the overall results.

4.1 EEG

4.1.1. Area under the RP curve module
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432 data of right-hand movement, 43.1% data from
frontal area, 50.2% data from central area, 48.7% data
from posterior area is appeared in LI. On the other hand,
A data from left-hand movement, 54.2% data from frontal
area, 56.9% data from central area, 48.7% data in posterior
area is appeared in LI. Table 1 shows that the data in left
hand movement is more accurate than those of the right-
hand movement and Central area is observed the most
accurate in both hand movements.

Table.l a result of area under the RP curve
Frontal Central Posterior

L R L R L R
54.20% | 43.10% @ 56.90% & 50.20% & 52.40% & 48.70%

4.1.2. increases of RP module

450 squeezes of right-hand, 50.7% data from frontal area,
56% data from central area, 46.2% data from posterior
area appears in LI. On the other hand, the data from left-
hand movement, 55.1% data from frontal area, 50% data
from central area, 51.6% data in posterior area are
observed in LI. Frontal lobe is observed the most accurate
in left hand movement. The central area, on the other hand,
is more accurate for right hand movement. Fig.3 and 4
show that the increasing rate decreases after 800ms -
900ms.

Table.2 a result of increase module

Frontal Central posterior
L R L R L R
55.10% 50.70% 50 @ 56 @ 51.60% 46.20%

4.2. NIRS

4.2.1. Average module

From 4 of average modules (table 3, 1cm depth on both
left and right sensor. The three averaged data is the most
accurate in both hand movement. However, on right hand
movement,1cm depth of non-averaged module is the most
accurate with 74.7% results. In the three averaged data
module, some subjects were found to be more than 90%
accurate. However, some of the subjects have a very low
accuracy rate, yet that accuracy rate is similarly low in
another module. In all modules, right hand movements are
more accurate than left hand movements, and 1cm depth
is more accurate in both hands than 3cm depth.

Fig.6. no averaged data

Fig.7. 3 averaged data
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05 -0.45
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o8 left right 08 loft dient

Fig.8.7 averaged data Fig.9. 21 averaged

Table.3 a result of average module

no averaged n=3 n=7 n=21

Icm 3cm  1lcm | 3cm | lem | 3cm | lcm - 3cm
Left  38% 42% 58% 33% 52% 51% 50% @61%
Right = 75% 46% 66% 54% 56% @ 51% 59% 42%

4.2.2. A comparison of Maximum value in opposite

cerebral module

From table.4 the maximum blood flow in 1cm depth
appears more on LI than 3cm depth. On the other hand,
the squeezed left-hand appears more on LI in both 1cm
and 3cm depths. 3cm depth-squeezed left-hand appears
least on the LI.

Table.4. a result of a comparison of maximum value in opposite

lcm pass 3cm pass
Left 55.6% 40.7%
Right 69.6% 66.9%

4.2.3. CNN module

A left-right prediction on the testing data in 1cm depth of
left forehead sensor is 97.7 % accurate. However, 1cm of
right forehead sensor and 3cm in both sides have a poor
prediction rate in the same data pre-processing
process. On the other hand, a right sensor in 3cm depth has
the lowest prediction rate.

Tru

Prediction

Fig.10. left sensor 1cm depth

Prediction classs

Fig.11. left sensor 1cm depth

Prediction classes

Fig.13. right sensor 1cm depth

Fig.12. right sensor 1 cm depth
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Table.5 a result on CNN module

left sensor right sensor left sensor right sensor
lem lem 3cm 3cm
97.70% 60.40% 60.50% 49.40%

Considering the depth of the sensors on both
hemisphere’s frontal cortex, the 1cm depth sensor on the
left hemisphere is more accurate than the 3cm depth
sensor on all of the modules. Considering all the 3
modules, CNN’s 1cm depth sensor on the left hemisphere
is the most accurate. However, since CNN is slightly
different from other modules due to its focus on deep
learning, the remaining two modules are to be highly
considered in this study. As a result, the averaging focused
module was found to be the most accurate especially on
the three averaged data

5. Discussion

As result, LI rarely appears on the EEG. It can be
considered that this is due to the noise interference from
NIRS as it is electric equipment and was being used at the
same time with EEG. Therefore, the ground EEG
electrode at forehead of the participants was placed to the
cervical spine at the back of the head as the NIRS is
installed at the forehead. The ground electrode at back of
the neck is hard to set and may not produce as good results
as placing the ground at the forehead. In addition, the
electromagnetic noise from NIRS device can easily
interfere with brain waves. Due to the noise from NIRS,
an analysis in EEG by Fast Fourier Transform (FFT) is not
appropriate in this system, but the accuracy of the data
may be improved by using an electrode that can reduce
noise from electrical equipment. However, an analysis by
calculating an increase of RP is more accurate in EEG
module and even more accurate by calculating mean data
several times.

On NIRS result, calculating the average for several
times is more accurate because there are many data for
comparisons. Even if noise interferes with some parts of
the raw data, by selecting the higher side, if the noise
interference is less than 51% of the length of the data, a
prediction in this module can ignore the noise-interfered
data. The three averaged data produces more accurate
results, because by calculating the mean the noise will be
neutralized. Without calculating the mean the noise would
lead to prediction error. Non averaged data would be
accurate in a low-noise environment. On the other hand,
the frequently averaged module would be more accurate
in cases where noise interferes.

Considering the 21 averaged data module and a module
that compares the max value of both cerebral hemispheres,
the Max value in both cerebral hemispheres is more
accurate. Fig.5 shows that the data closer to Os (squeezing
time) is higher than those far left of 0s. Once all data has
been averaged, data that is unrelated to the task is included

in the result, but finding a maximum value has little effect
on noise.

An analysis on the left sensor at 1cm depth by CNN is
highly accurate because the changes in oxyhemoglobin
when the right and left hands move are very different. As
a result, a deep learning mode can detect the difference
and predict the correct response. The right sensor and 3cm
depth sensor on each side have poor prediction rates
because on the right sensor, due to the influence of the
dominant hand, the left brain supports the right brain even
when the left hand is moved. As a result, the
oxyhemoglobin changes when the right and left hands
move are not significantly different on both train data and
test data. As a result, the changes on cerebral blood flow
when the right and left hands move are not very different
on both training and testing data in the deep learning
process and cannot predict in the positive. Similarly, a
hand movement signal is generated on the surface of the
motor cortex, and 3cm depth detects not only a signal on
the surface but also a signal beneath the surface. As a
result, many signals that do not generate a hand movement
are detected and cause a prediction error. Similarly, the
result of another module is low as a result of this.

Simultaneously, cerebral blood flow and EEG showed
signs that changed when planning to movement in the
frontal region, that the frontal lobe is active when the
subjects planning to move.

According to the results, LI is more visible with NIRS,
but unlike EEG, there is no reliable sign that changes in
cerebral blood flow are caused by a hand movement, such
as an RP, and it is impossible to determine whether the
changes in cerebral blood flow are caused by hand
movement or by external factors unrelated to a hand
movement; as a result, an NIRS is difficult to use to
control a machine without another trigger. For example,
use RP to activate NIRS in interface.

In conclusion, in this study, LI is observed with NIRS,
However, the LI does not appear much with EEG. It can
be considered that the accuracy improvement for EEG and
NIRS is possible by changing the length of the filter,
upgrading a tool, or measuring EEG and NIRS separately.
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Abstract

To study the effects of changes in facial expression on N170, the authors conducted

experiments using three types of photos

as stimuli: angry, neutral, and smile faces. We investigated the relationship between the change in the face image displayed
sequentially from the previous image and N170. As a result, the amplitude of N170 tended to increase with changes in facial

expressions.
changes.

The method proposed here is effective when objective assessment of the recognition process of facial expression

Key Words: Cognitive function, Event Related Potentials, N170, Facial Expression, EEG
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01 02
IRIE(UV) Ry i@ (uv) =i
(ms) (ms)
e 1.84 178 1.28 182
—a—h+JILE 2.47 182 2.75 174
B 2.36 178 2.20 166

Fio, EROT—2 D OB RN RKE VT EIRIEI V)
SL B ZETR LT, Loy LA S OIRIEZ VIR
HAITH -7,

NI70 RN A DNDMEENL, FrEDRIEERRE &L
ARSI B AERE A At U C, PR A L
L ATREMEINE 2 His,

N170 | 3EERISAEH 170ms DG, ©—27 |T7p Ttk
THDHN, SEIOFEERFERHELNS NIT0 ORI
BBy ORESC, ITIE AT IR DIZRE &
o TWS, by NIT0 29058 LW HIES
Bt L7 iudZe bipne &2 5,
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Table. 3 FHFAAITHI3 2 HRME (1 V) DB (B K)

FEEBE | 01 02 SH
-2 3.69 1.98 2.84
-1 3.53 5. 30 4. 42
0 2.22 2.27 2.24
1 2.81 3.64 3.22
2 0.83 2.55 1.69
4. SHOEZE

ERPs @ N170 LIZMCId P100, P300 72 EDRscE R
L. FEOEBOHARER R & ORFEMEZ OV TRRET
LT RAT 4 7 H5181(A—C) KUK T o 7 J510] (C—A)
DB BRI DRERDIF DD DN TH M5

FETh S,

EREomEBIZ DWW, #EREOFRIEIIRT D BRI
T r— N ERT 5 2 LT, BRPs iy & R I
T DR OISR CE D L E 2 B ILD,
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