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Support for elementary school children with developmental disorders

when learning to solve arithmetic word problems
Natsuko Fukumaru, Megumi Ohmori, and Masamichi Yuzawa

Abstract: This study examined the effects of the use of folding work sheets in helping
children with developmental disorders to learn how to solve arithmetic word problems. In a
pre-test, the children solved different kinds of subtraction problems. Problems similar to any
that a child found difficult to solve were chosen for use in 10 trials in which the child and an
adult supporter solved the same kinds of problems together. The children also receive tests to
measure their working memory. In the first half of the trials, the supporter helped the children
to solve problems with a pencil and paper by oral instruction only. In the second half of the
trials, the supporter provided the children with work sheets that should be folded step-by-step
so that the children could focus their attention on the part they were solving at that moment.
Between the first and the second half of the trials, and in a post-test, the children solved
different subtraction problems alone. The learning processes were analyzed. The findings
suggested that the folding work sheets would be useful for children with developmental
disorders when solving word problems. Children with poor working memories seemed to
easily understand the meaning of the arithmetic problems with the support of the folding work
sheets. Moreover, the folding work sheets seemed to encourage children with normal working

memory, but with poor attentional control, to continue paying attention when learning.

F— U — I : elementary school children, developmental disorder, arithmetic word problems,

problem solving, supports for learning
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Effects of experimental procedures on lie recognition
Yosuke Ito and Yasuko Morinaga

It has been pointed out that conventional experimental procedures might distort results
about lie recognition. Levine (2014) argues in his Truth-Default Theory (TDT) that people
usually trust others but that they can quickly abandon their trust when witnessing a trigger
event in which they examine why the person told a lie. He also stated that asking participants
to judge which stimulus persons are lying in experiments can work as a “lie prime” (i.e., a
trigger event). Furthermore, when participants are asked to think about lies, this may increase
the estimated frequency of lies. We conducted two studies to investigate the effects of the
following instruction: “Please determine who told a lie.” Instead of asking participants to
determine who is lying, we asked participants to give their impressions of stimulus persons,
based on the presumption that an individual positively evaluates others who tell the truth.
Study 1 employed a between-participant design but we found that the instructions had no
significant effects. Study 2 employed a within-participant design and we found that the lie
instructions had significant effects on lie recognition in evaluating stimulus persons. In the
without-lie-instruction condition, stimulus persons were more likely to be positively evaluated
than those in the with-lie-instruction condition. Our study suggests that researchers should be

more careful about what instructions they give to participants in lie recognition experiments.
% — U — | : Truth default theory, lie detection, lie recognition
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A study on yutori:

The relationships between yutori and depression, anxiety, optimism, and pessimism
Ryota Kobayashi, Makoto Miyatani, and Takahi Nakao

The Japanese word yutori is commonly used. Previous research has reported that yutori of
the mind is essential for a happy life. However, most of the results included in previous
studies were obtained without empirical data. Thus, to find broader knowledge about yutori,
we conducted an empirical study on the relationships between yutori and depression, anxiety,
optimism, and pessimism. We presented 62 healthy Hiroshima University students with
questionnaires. The questionnaires consisted of the yutori of mind scale, the State-Trait
Anxiety Inventory, the Center for Epidemiologic Studies Depression Scale, and the Optimism
and Pessimism Scale. The correlation analysis indicated that yutori has negative correlations
with depression, anxiety, and pessimism. In contrast, a positive correlation was found between
yutori and optimism. These findings provide a strong evidence for the notion that yutori of

mind is positively related to mental health.
% — T — | : yutori, depression, anxiety, optimism, pessimism
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Determinants of the use of self-regulated learning strategies among undergraduates
Takashi Yamane, Hikaru Tanaka, Tomoka Enami, and Kazumitsu Chujo

Self-regulated learning is considered to be an ideal learning form in which learners actively
engage and control the learning process. Previous studies have shown that the use of
self-regulated learning strategies is influenced by the effectiveness and cost of using such
strategies. In this study, we focused on learning efficacy as a factor that affects the use of
self-regulated learning strategies. We also examined the relationships among learning efficacy,
use of strategies, effectiveness, and cost. A survey targeting undergraduates revealed that
learning efficacy showed a positive correlation with the use of strategies and a negative
correlation with the cost of using strategies. There was also a positive correlation between the
use of strategies and the effectiveness of strategies. It was found that learners with low
learning efficacy were less likely to use self-regulated learning strategies, and that they
estimated that the cost of using these strategies was high. Thus, coaching to reduce the cost of
strategies is important to support the use of self-regulated learning strategies by low learning

efficacy undergraduates.
% — U — | : self-regulated learning, learning efficacy, effectiveness, cost
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A review of the long-term psychological effects of radiation exposure
in the cases of the atomic bombings of Hiroshima and Nagasaki
and the Chernobyl nuclear accident

Yuka Kamite, Hitomi Igawa, and Russell S. Kabir

Abstract

The unique history of nuclear weapons and nuclear power have created a host of
unintended knock-on consequences to individuals and societies across the world through their
development and deployment. This paper reviews the cases of the atomic bombings of
Hiroshima and Nagasaki and the nuclear accident at Chernobyl for long-term effects on human
psychological and social processes in victims and their families. Key aspects to the psychology
of the atomic bomb experience were the phenomenon of “silence” in survivors and an anxiety
about the possible unknown health and genetic effects of exposure, with relatively few issues
observed in descendants. Children, women, clean-up workers, and migrants are known to be
vulnerable or at-risk populations for mental health issues in Chernobyl. Implications for future

research in this domain are discussed.

Keywords: atomic bomb survivors; Chernobyl victims; mental health; radiation disaster;

intergenerational transmission

Introduction

Over 70 years have passed since humans possessed the ability to harness the energy of
the atom. In 1945, Hiroshima and Nagasaki became the first cities in history to experience the
consequences of nuclear technology in the form of the atomic bomb. Nuclear weapons proliferated
during the Cold War arms race between the United States of America and the former Soviet Union.
In 1954, the lagoon known as Bikini Atoll near the Marshall Islands was subject to thermonuclear
weapons testing. The nuclear fallout from tests affected island residents, but also caught a Japanese
tuna fishing vessel known as the Lucky Dragon No. 5 (Daigo Fukuryii Maru) in the wake, exposing
the twenty-three fishermen aboard to doses of radiation that resulted in substantial treatment for the
exposure and one death. Attempts to manage the atom eventually led to successful uses of nuclear
energy for commercial purposes through the development of nuclear power plants, but have
implicated considerable public health crises in the process, namely the 1979 release of radionuclides
from a partial nuclear meltdown accident at Three Mile Island (TMI) in Pennsylvania, U.S.A, and

the 1986 Chernobyl nuclear accident in the former Soviet Union territory of Ukraine. Most recently,



the consequences of nuclear power plant incidents have been seen in the ongoing recovery from the
widespread dispersal of radionuclides caused by the hydrogen explosion of the Fukushima Daiichi
Nuclear Power Plant, which was triggered by the 2011 Great East Japan Earthquake and Tsunami.
The long-term impacts of these events are related to the knock-on effects of contamination or
exposure to radioactivity as a threat to human health and the environment, which can lead to the
breakdown of affected communities and prolonged psychological and social consequences.

The purpose of this review is to outline the preponderance of research and perspectives
on the consequences of radiation disasters in general and to give a detailed summary of the findings
related to the psychology of both the aftermath of the atomic bombings of Hiroshima and Nagasaki
and the nuclear accident at Chernobyl. Further emphasis will be placed on the long-term
psychological effects imposed by radiation disasters, especially regarding their impact on successive
generations, the role of risk perception and risk factors, and implications for future research in these

domains.

1. The Atomic Bomb Exposure Context of Hiroshima and Nagasaki

1.1 The physical and psychological impacts of the atomic bomb

On August 6, 1945, the first ever targeted use of a nuclear weapon in history was dropped
on Hiroshima. A few days later, on August 9™, the second ever atomic bomb deployed in an act of
war was dropped on the city of Nagasaki. The aftermath resulted in the deaths of an estimated
140,000 people in Hiroshima and approximately 70,000 people in Nagasaki. Characteristic damage
from the catastrophic explosion of the bombs included the extensive collapse of the built
environment from the blast and ensuing widespread fires, severe injuries from the blast and burns
from thermal rays, and health conditions caused by radiation exposure such as Acute Radiation
Syndrome (ARS). Symptoms of intense fever, nausea, and diarrhea, were reported to have arisen in
victims shortly after the event transpired. Hiroshima City medical records from 1950 showed an
increase in patients with leukemia, and others from 1955 showed an increase in the frequency of
malignant tumors related to thyroid cancer, breast cancer, and lung cancer after the bombing.
Medical research related to the atomic bomb has been primarily concerned with cancer risk in
atomic bomb victims, or hibakusha (Shimizu, Kato and Schull, 1990), the morbidity rate of
leukemia (Preston et al., 1994), atomic bomb microcephaly from prenatal exposure (Miller & Blot,
1972), and numerous other physical health issues.

The impact of the atomic bombs was not limited to the destruction of the physical
landscape, but also took the form of various psychosocial hardships endured by survivors, to include
the loss of friends and family and the experience of prejudice and social discrimination. Many

hibakusha have expressed their feelings about the atomic bomb survivor experience through



literature and poetry, but nonprofit organizations have pointed out that actual psychological research
and treatment for them has been relatively scarce, especially given the severity of the suffering and
world historical significance of the bombing (Ohta et al., 2000; Honda et al., 2002; Sawada, 2004).
Sawada (2004) discovered that one major reason for this was due to the “Press Code for Japan”
rules issued by the United States General Headquarters, who were in control of postwar transitioning
until 1952. Historians have noted that the acting government had a hand in censoring official
publications to intentionally obfuscate the aftermath of the atomic bombs as an extreme preventive
measure against inciting nationalist protests to the American occupation. Even after the censorship
order was lifted, researchers continued to focus on the biological and physical mechanisms behind
the emergence of atomic bomb disease, with special attention to children born with microcephaly
by atomic bomb survivors and effects to future generations. The next section outlines the albeit
limited literature on the psychiatric and psychological research about atomic bomb survivors, their

lasting mental health issues, and studies on their second and third generation descendants.

1.2 Psychiatric and psychological research with atomic bomb survivors

Several studies were conducted within the first ten years after the bombing. Okumura &
Hikita (1949) reported as early as four months into the initial phase that heightened startle responses
were observed in a subset of hibakusha, and that some appeared to have developed psychiatric and
neurotic symptoms in later phases. Furthermore, Kubo (1951) accumulated interview surveys four
years after the bombing and noted psychological and behavioral reactions immediately from the
time it occurred up until the end of the war nine days later. His report explains a detailed, sequential
account by hibakusha of witnessing a sudden and intense “flash”, followed by a state of momentary
“blankness”, until a dreaded flurry of “panic” set in. Like many eyewitness testimonies of the event,
this report proved valuable for our understanding of the thought processes that accompanied the
atomic bomb experience.

Konuma, Furutani, and Kubo (1953) conducted a survey of atomic bomb survivors from
Hiroshima 8 years after the bombing, and Nishikawa and Tsuki (1961) reported an 11-year post-
bombing follow-up of medical examinations of survivors in Nagasaki. Konuma et al. (1953) found
that approximately half of those still living near the epicenter of the blast in Hiroshima reported a
generalized fatigue throughout their body, a fear of sudden lights and sounds, and other signs that
contemporary psychologists might recognize as post-traumatic stress symptoms. Nishikawa and
Tsuki (1961) confirmed that a portion of the atomic bomb survivors in Nagasaki were experiencing
symptoms of neurosis, and surmised that the factor of exposure to radiation might be directly
involved in a neurotic disorder. It is from these reports that the existence of neurotic symptoms in a
subset of hibakusha was verified and that an underlying link between radiation and neurotic disorder

was established.



In addition, psychiatrist of the extremes, Robert J. Lifton, made notable efforts to assess
and record the psychodynamic implications of the hibakusha experience in his research. In his work,
Death in Life: Survivors of Hiroshima, Lifton (1967) wrote about the psychological transitions that
hibakusha described in their experiences about the time of the bombing through in-depth interviews
over the course of seventeen years. Lifton described hibakusha as suffering from a kind of death
imprint, survivor guilt, psychic numbing, and struggle for meaning, among other observations, and
noted that the sheer singular nature of the atomic bomb experience and its “sense of special
knowledge” was sometimes perceived as uniquely dehumanizing, which perhaps made it more
difficult for hibakusha to come to terms with aspects of the experience over the long-term. Lifton
went on to make similar observations about other traumatic experiences throughout the world,
especially in his work with Vietnam veterans in the United States, where he testified in
congressional hearings to recognize them as a class of symptoms which were initially rejected for
political reasons. In 1978, Lifton and another colleague by the name of Chaim Shatan, successfully
managed to lobby with the American Psychological Association to coin the diagnosis “post-
traumatic stress disorder” (PTSD) in the DSM-II (Stein, 2015).

The construct of PTSD more formally made its way to Japan after the occurrence of the
Great Hanshin-Awaji Earthquake in 1995, and it was then that the traumatic stress perspective was
finally applied to the mental lives of atomic bomb survivors. Ohta, Mine, Wakasugi, Yoshimine,
Himuro, Yoneda, Yamaguchi, Mikita, and Morikawa (2000) used the Clinician Administered PTSD
Scale (CAPS) criteria and structured interviews to begin the process of reporting the morbidity rate
of PTSD, and afterwards the Japanese Ministry of Health, Labor and Welfare (MHLW), Nagasaki
Prefecture, and Hiroshima City conducted an organized study within the PTSD framework. The
MHLW (2001) carried out a survey of the General Health Questionnaire (GHQ) and the Impact of
Events Scale-Revised (IES-R) to hibakusha living within 12 kilometers of the hypocenter in
Nagasaki. While the use of the scales was generally concerned with overall physical health, mental
health items were still within purview, and in a comparison between those who experienced the
bomb and those who did not, those who did reported a poorer perception of their overall health
condition, a longer medical history for physical illnesses, a greater frequency of perceived
symptoms, lower ability to function well as a member of society due to their health condition, and
an attitude that the atomic bomb experience is probably related to their increased medical visits and
poorer perception of their present health status. From the convergence of this data on decreases in
various standards of health, it was concluded that the cause of these issues was unlikely to be due
to the radiation exposure from the atomic bombing itself, but rather driven from anxiety about the
consequences of being an atomic survivor. This anxiety was particularly articulated in responses by
hibakusha like, “1 was probably exposed to a harmful level of radiation,” and “I think they might

discover that I will suffer from aftereffects in the future.” It was also inferred that these anxious



thoughts and feelings by the survivors themselves might reflect some aspect of their experiences
with social discrimination (Honda et al., 2002).

The results of a survey carried out by officials from Hiroshima City (2010) showed that
within cohorts of hibakusha, individuals who experienced direct exposure to “black rain” compared
to controls reported more negative mental health issues like depression and anxiety and a greater
tendency towards PTSD. The report also found that even into present day, a portion of atomic bomb
survivors still experience traumatic reactions from the event. Also, while the majority of the trauma
reactions were related to the tragic circumstances surrounding the bombing, radiation-related
illnesses and their incumbent anxiety, confusion, and prejudice all shared a common theme as
“unspoken” or “unspeakable” aspects of the postwar condition of atomic bomb survivors. It is now
understood that the veil of silence on these topics functioned to obscure the transgressions of the
atomic aftermath and has affected survivors over the course of their lives, as recent results of surveys
have shown that some survivors still suffer from traumatic reactions tied to the atomic bomb
experience today.

As the surveys from Hiroshima City have indicated, there are numerous aspects of their
experience that hibakusha are not inclined to discuss with others. Sawada (2011) pointed out that
many hide or remain deliberately silent about the fact that they are survivors out of a fear of the
social consequences. Members of society, in turn, sense this reticence and become silent on the
matter, incidentally reinforcing and “doubling” the silence. Sawada aptly recognized that this
phenomenon in atomic bomb survivors bears resemblance to the one described in scholarship on
Holocaust survivors known as the “conspiracy of silence” (Danieli, 1998), and can even occur

within families to form a kind of “double wall” (Bar-on, 1995).

1.3 Research on second and third generation descendants of atomic bomb survivors

Early in the aftermath, there were great fears about the effects of radiation exposure from
the atomic bombing on children, especially regarding the possibility that genetic effects or damage
may be passed on to the unborn. An enormous and still ongoing set of epidemiological undertakings
to investigate this and other possibilities known as the Life Span Study, Adult Health Study, and F1
Studies were conducted by the joint Japan-U.S. initiative known as the Radiation Effects Research
Foundation (RERF; formerly the Atomic Bomb Casualty Commission) as early as the late 1940s.
The RERF and other research institutes have investigated effects on the survivors of Hiroshima and
Nagasaki and their progeny with follow-up studies. In recent reports by Grant, Furukawa, Sakata,
Sugiyama, Sadakane, Takahashi, Utada, Shimizu, and Ozasa (2015) using the massive data set of
follow-up studies from 62 years since the bombing, it was confirmed that there is no evidence of
harmful physical health effects in the second-generation offspring of atomic bomb survivors of

Hiroshima and Nagasaki who were exposed to radiation. Numerous studies from other sources have



corroborated this point, and more specifically stipulate that clear evidence of genetic influences on
the second generation has not been demonstrated at the present time (National Research Council,
2000).

While research on the physical and biological effects of radiation and its influence on
genetic mechanisms have made great strides toward our understanding and shown that harmful
etiological effects to successive generations have not been scientifically proven, there remains a
relative lack of mental health research and subsequent poverty of the psychological understanding
of this domain, and thus it is still unclear if the consequences of radiation exposure have contributed
to harmful psychological effects to successive generations. Lifton (1967) explained that in some
cases hibakusha internalized their fear of the emergence of the long-term effects of radiation and
that this physically apparent fear can continue throughout the whole of the lifespan. In this manner,
the cognitions and behaviors associated with harboring this fear are not limited to the survivors
themselves but might also implicate their descendants through possible influences on developmental
processes. In other words, the effects of radiation are not only physical, but also psychological in
terms of the fear and anxiety that they entail, which may extend to the mental lives of their offspring.
Thus, the precise ways that deep-seated transgenerational fears and anxieties are transmitted and
manifest themselves remains an important question in the psychology of atomic bomb survivors.

There are currently only four widely published reports on the topic of the possible
secondary transmission of psychological issues from the atomic bombing, two in English and two
in Japanese.

Tatara (1998) postulated that the second-generation descendants of atomic bomb
survivors might be the earliest subjects of such psychological effects. It was suggested that parents
who were survivors feared that their children would experience social discrimination and hid the
fact of their atomic bomb experience from their surrounding communities. However, as this study
was focused on the anxiety of atomic bomb survivors as parents, it did not investigate the subjective
psychological experience of second-generation descendants themselves.

Using the model of Holocaust survivors developed by Bar-On (1995), Sawada (2011)
conducted interviews with three generations of atomic bomb survivors (hibakusha, their children,
and grandchildren). On the one hand, the results showed that a chief issue in the psychology of
atomic bomb survivors was an anxiety about atomic bomb diseases and their fear of propagating
them, but on the other, having the ability to raise children seems to have been a crucial factor for
hibakusha to rebuild their lives after the war. It was also found that the second generation of
hibakusha had not heard much about the atomic bomb experience from their parents, seldom
identified as being part of the "second generation of atomic bomb", possessed a strong interest in
atomic bomb and peace issues, and had almost no experiences of discrimination or prejudice. The

parental experience of the atomic bomb was also not shown to be directly tied to identity or



personality formation processes in descendants. In fact, some cases reported that they might have
been positively influenced by their upbringing out of respect for their parents’ or grandparents’ way
of life after the war. While the sample of participants was very limited, this study by Sawada (2011)
provides valuable insight on the psychological influence of the experience of the atomic bomb
through three generations of families, and notably shed light on what might be considered positive
or resilient aspects of growing up with a hibakusha family member. Future research would benefit
from a broadened scope of interviewees, a larger sample size, and a quantitative approach to
investigate the interesting observations drawn by this narrative-focused study.

Tomoike (2007) was the first to implement a quantitative pilot study of health anxiety in
second and third generation descendants of Nagasaki atomic bomb survivors. A total of 68 outpatient
examinees were recruited from a Nagasaki clinic as participants and filled out questionnaires about
their current perception of their health condition and levels of anxiety. No difference in anxiety or
concerns related to health was found between those who were second and third generation
descendants of hibakusha. However, it was reported that among those who were aware of the
possible genetic effects of radiation exposure by virtue of being descendants of atomic bomb
survivors, and even among those who believed they could not judge either way for themselves, it
was confirmed that those who had come down with some form of major illness became worried that
it was linked to or the result of the exposure running in their family.

Ben-Ezra et al. (2012) conducted a cross-sectional study of fear of radiation exposure and
PTSD symptoms (IES-R) in a convenience sample of 140 Japanese participants a month after the
disasters of March 11, 2011, led to the Fukushima nuclear disaster. They divided the sample into
two groups: grandchildren of Hiroshima and Nagasaki which comprised 34 individuals and a
comparison group of 88 individuals who were unrelated to hibakusha. Grandchildren of Japanese
living in Hiroshima and Nagasaki showed a higher fear of radiation exposure and a higher level of
PTSD symptoms compared to the others, and there were no significant differences between the
groups in age, gender, marital status, or distance from Fukushima. These results from an albeit
relatively small sample suggest that anxiety might increase in third-generation hibakusha
descendants compared to non-descendant controls from news of accidents related to radiation.

Psychological studies of the descendants of atomic bomb survivors have only been carried
out on relatively small samples, as seen in the work by Ben-Ezra et al. (2012) and Tomoike (2007).
However, they have established a vein of potential hypotheses for studies in this domain. Future
research should investigate larger samples of second and third generation descendants of atomic
bomb survivors and pay special attention to the actual state of their anxiety about radiation-related
genetic effects, examine the “silence” between survivors and society about the bomb observed by
Sawada (2011) and how that has likely affected families, and explore the mechanisms of health

anxiety or the intergenerational transmission of mental health issues in order to broaden our



psychological understanding of the implications of the atomic bomb experience.

2. Comparison to the Chernobyl Nuclear Disaster Context

2.1 The magnitude of the Chernobyl accident

The explosion at the Chernobyl nuclear power plant occurred on April 26, 1986, and
remains the most severe accident in the history of the nuclear power plant industry. It caused a
release of radioactive material that resulted in unprecedented and devastating consequences for
humans and the environment. More than 300,000 people were evacuated from contaminated areas
in Belarus, the Russian Federation, and Ukraine, and at the time of this study five million people

reportedly still reside in affected communities (The Chernobyl Forum, 2006).

2.2 The physical health impact of the Chernobyl accident

According to the international collaboration effort known as “The Chernobyl Forum” of
2005 which convened 20 years after the accident and comprehensively reported the mortality of
related diseases, a total of 50 emergency workers died due to ARS, physical injuries, or various
other causes from the incident. Between 1992 and 2002, more than 4,000 thyroid cancer cases were
diagnosed in people who were children and adolescents in 1986, and by 2002, 15 had died due to
the progression of the disease. These findings indicated a dramatic increase in thyroid cancer
incidence in children and adolescents. Additionally, at the time of this report, it was thought that an
increase of a few percent in possible cancer mortality might occur due to radiation exposure among
the 600,000 people who received more significant exposure (i.e. clean-up workers in 1986-87,
evacuees, and those residing in the area closest to the accident), though this prediction was roughly
estimated. This percentage increase could mean up to 4,000 additional deaths due to cancer, in
addition to approximately 100,000 cancer deaths due to other causes.

At the time of writing, epidemiological studies have yet to indicate a radiation-induced
increase with clear and reliable evidence, except for an increase in thyroid cancer among children
and adolescents. Nevertheless, even if clear and convincing evidence has not been provided
scientifically, physical health concerns caused by radiation exposure might have affected the mental

health of residents in the exposed area.

2.3 Psychological distress of residents in the affected regions

Most studies of the psychosocial impact of the Chernobyl accident are systematic studies
assessing psychiatric disorder and stress-related symptomatology of those who remained in and
around the contaminated areas and those who emigrated to foreign countries.

Ginzburg (1991) reported the consequences of a series of studies conducted by the



International Atomic Energy Agency (IAEA). In 1989, three years after the accident, the IAEA
examined the medical and psychological health of residents in contaminated areas and villagers in
non-contaminated areas. The IAEA clinicians concluded that they could not identify any health
disorders directly related to radiation exposure in either the contaminated or control areas. However,
in both the contaminated and non-contaminated areas, they identified significant non-radiation
related health disorders among the adult population, and also reported that almost half the adults in
both villages were unsure if they had a radiation-related illness. These findings indicated that the
residents in both the contaminated and nearby non-contaminated areas showed high levels of
psychological distress related to radiation exposure, despite there being no evidence of an increase
in physical health disorders directly related to radiation exposure at that time.

Havenaar, Rumyantzeva, Brink, Bout, Engeland and Koeter (1997) studied the mental
health effects of the Chernobyl disaster 6 years after the accident. They compared the psychological
distress of residents in the contaminated area with those in a non-contaminated area using a self-
report questionnaire and psychiatric interviews. The respondents from the contaminated area
showed significantly higher scores on most of the psychiatric symptom scales, namely the GHQ,
and those for depression and somatization. However, a higher prevalence of DSM-III-R psychiatric
disorder was shown only among women with children under 18 years of age in the contaminated
area, while no differences were found among men.

Thus, the mental health effects of the Chernobyl accident have been demonstrated at a
subclinical level in population studies. Long-term mental health effects have also been found.
Survivors who lived in the contaminated area at the time of the accident showed higher
psychological distress than control groups even 10 years (Cwikel et al., 1997), 15 years (Foster &
Goldstein, 2007), and 18 years after the accident (Longanovsky et al., 2008).

2.4 Psychological development of children exposed to radiation

One of the vital concerns related to the Chernobyl accident involved the developing brains
of affected children who were in uftero at the time. Several studies were conducted to compare
mental retardation or emotional problems in affected children with control groups.

The World Health Organization (WHO) designed a pilot study known as the “Brain
Damage in Utero Project” and examined all children born within a year after the accident whose
mothers were evacuated from within 30 km of the reactor site and children born in uncontaminated
areas. The results showed more prevalence of mental retardation and an upward trend in behavioral
disorders and emotional problems in the exposed children than controls. In addition, a higher
incidence of borderline nervous and psychological disorders was found in parents of exposed
children than controls. However, the WHO did not conclude that radiation exposure was attributed

to higher rates of mental retardation and psychological disorders in exposed children, because other



factors such as parental stress and worries might have affected the results (WHO, 1995).

Kolominsky, Igumnov, and Drozdovitch (1999) compared psychological development of
children at the aged 6-7 years and 10-11 years who were in utero at the time of the accident and a
control group. The affected children showed higher rates of speech-language disorders, emotional
disorders, and lower scores in mean 1Q than the control group. Additionally, there were more cases
of borderline IQ. However, a positive correlation was found between the IQ of children and parents’
education. High personal anxiety in parents was associated with emotional disorders in children.
The author concluded that adverse psychosocial and sociocultural factors played an important role
in the higher rates of psychological impairment in exposed children.

Nyagu, Loganvsky, Loganvskaja, Respin, and Nechaev (1998) examined children who
were in utero at the time of the Chernobyl accident and whose mothers were evacuated to Kiev and
compared them to a control group of classmates using the Wechsler Intelligence Scale for Children
(WISC), electroencephalography (EEG), and clinical methods. The results showed that acutely
exposed children had lower scores in mean Verbal 1Q, higher rates of disorders of psychological
development, and behavioral and emotional disorders compared to the control group. Although the
authors suggested a relationship between prenatal radiation exposure and brain damage, the
methodology was criticized on the grounds that it lacked transparency of sampling, testing, or a
statistical control of parental intelligence and education (Bromet & Havennaar, 2007).

Thus, several studies found significant differences in the incidence of mental retardation
and psychological disorders and IQ scores between exposed children and controls. However,
prenatal radiation exposure due to the Chernobyl accident has not been shown to direct affect the
brain development of children at a young age or in utero. Future research is needed that incorporates

parental factors such as intelligence, educational level, stress level or concerns.

2.5 Risk factors: Vulnerability

Several studies revealed vulnerability factors related to the psychological impact of the
Chernobyl accident. Females and adults with children appear to be especially vulnerable (Havenaar
et al., 1997; Viinamaki et al., 1995; Foster & Goldstein, 2007).

Viinamiki, Kumpusalo, Myllykangas, Salomaa, Kumpusalo, Kolmakov, Ilchenko,
Zhnkowsky, and Nissinen (1995) conducted a study 7 years after the accident to compare the mental
health of residents in the high-fallout area with a control area using the GHQ. The results showed
that women living in the contaminated area showed higher GHQ scores than the female control
group, while there were no significant differences between men. In addition, the findings indicated
that a deficiency in social support was an independent risk factor for mental well-being, especially
for women in the contaminated area.

Other studies demonstrated that having children was also a risk factor. These studies



indicated that mothers with children under 18 years of age had higher risks of psychiatric disorders
(Havenaar et al., 1997), and having children was associated with greater current symptomatology
in both men and women (Foster & Goldstein, 2007). As described above, a dramatic increase in
thyroid cancer in children and young adults occurred. The relationship between radiation exposure
from the accident and the developing brains of children and babies in utero has not been consistently
established, but it is a substantial concern for Chernobyl survivors. These concerns for effects on
physical health and brain development caused by radiation exposure might have affected parents’
mental health.

Other vulnerability factors related to psychological distress were as follows: Age (Foster
& Goldstein, 2007); not having a partner, being in a poor financial situation, and having a

subjectively poor perception of one’s health status (Viinamaiki et al., 1995).

2.6 Risk factors: Disaster-related emigration to other regions or countries

Even if inhabitants of the contaminated area prevented themselves from being exposed to
more radiation by resettling to other regions or countries, their psychological distress has been
shown to last for a long period. Several studies demonstrated the experience of the Chernobyl
disaster impacted both the mental and physical health of the Chernobyl survivors, even after
emigration (Cwikel, Abdelgani, Goldsmith, Quasteal and Yevelson, 1997; Foster & Goldstein, 2007;
Remennick, 2002).

Cwikel, Abodelgani, Goldsmith, Quastel, and Yevelson (1997) conducted a two-year
follow-up study of immigrants to Israel from exposed areas. In the first wave that occurred 8 years
after the accident, psychological symptoms, including PTSD, depression, anxiety, and somatization,
were significantly higher in those from exposed areas than control areas. In the second wave of
migrants 10 years after the accident, all the psychological symptoms decreased over time except for
somatization, which remained at the same level. The result also showed a direct correlation between
the number of chronic conditions and psychological symptoms.

In addition, immigrants from the exposed region might face other difficulties along with
resettlement, such as socio-economic problems, a decline in standard of living, acculturation,
accommodation, or social stigma.

Foster and Goldstein (2007) detected a correlation between difficulty in achieving
American acculturation and current depression and anxiety. Remennick (2002) reported that victims
of Chernobyl showed higher levels of depression, sense of stigma, and cancer-related anxiety
compared to other Russian immigrants. In addition, they tended to use more health services but with
less satisfaction. These findings indicated accommodation and achievement were more difficult for
Chernobyl survivors than other immigrants when confronted with relocation and considerable

changes in living conditions (Remennick, 2002).



2.7 Risk factors: Level of exposure

One of the most important risk factors affecting the mental health of Chernobyl survivors
is radiation exposure level. As described above, two studies focusing on immigrants from exposed
regions were conducted that classified them in terms of the geographical proximity to the epicenter
of the Chernobyl nuclear power plant and compared their physical and mental health.

Foster and Goldstein (2007) found that geographical proximity to the epicenter was
associated with all mental health outcomes, to include depression, anxiety, and PTSD symptoms.
Cwikel et al. (1997) reported three or four chronic conditions in 57% of the liquidators (clean-up
workers) in 47% of survivors in the most exposed area, and in 49% of survivors in less exposed
areas, whereas only 30% of those in the comparison group reported such high levels of morbidity.

Notably, liquidators were the most seriously impacted group in terms of physical and
mental health. Koscheyev, Martens, Kosenkov, Lartzev, and Leon (1993) conducted a study using
the Minnesota Multiphasic Personality Inventory (MMPI) to assess the psychological status and
psychological reactions in chief operators working at the Chernobyl power plant at four time points:
3 months, 5-6 months, 1 year, and 1 year and 7-8 months after the accident. The MMPI scores on
health concerns, depression, and other psychological distress significantly increased over time in
the Chernobyl group. Additionally, the percentage of those workers with one or more elevated
clinical scale scores increased over time for the Chernobyl group. A significant increase occurred
over time in the proportion of workers with at least one clinical scale score in the abnormal range.
For those workers remaining at the power plant, the uncertainty surrounding whether it was safe to
be there might have increased stress levels. Also, utilizing volunteers at later times after the accident
who were generally less well-adjusted may have affected stress levels. Nevertheless, it was
determined that higher levels of stress and somatic concerns occurred over time.

Loganovsky, Havenaar, Tintle, Guey, Kotov, and Bromet (2008) conducted a study 18 years
after the accident to assess the long-term psychological effects of Chernobyl in a sample of clean-
up workers and a control group of people who were living in the same regions but had never been
recruited as clean-up workers. The results showed that clean-up workers experienced a higher rate
of depression and suicidal ideation after the Chernobyl disaster compared to the control group. In
the year before interviews were taken, rates of depression, PTSD, and headaches were reported to
have elevated. Clean-up workers who experienced disorders within the past 12 months had
significantly more work absences than affected controls. The level of radiation exposure affected
the severity of somatic and PTSD symptoms at the time of the study. Significantly more impairment
occurred in the most highly exposed workers, especially in PTSD symptoms, compared to two less
exposed groups.

These results seem to suggest that workers have a greater susceptibility to psychiatric



disorders and the most exposed workers appear to harbor greater anxiety concerning health issues.

2.8 Cognitive beliefs about being exposed to radiation

Two studies indicated that cognitive beliefs about radiation exposure are a key factor
associated with mental health Havenaar, Wilde, Bout, Drottz-Sjoberg and Van Den Brink (2003)
analyzed cognitive factors using the data from a study they previously reported in 1997. The result
showed that people in a contaminated area had more concerns about the Chernobyl accident for
almost all cognitive variables, risk perception, credibility of information, and sense of control,
compared to those who lived in non-contaminated areas. As a result of multivariate linear models,
the findings indicated that cognitive variables such as risk perception and sense of control were
important mediating factors in explaining the mental health differences between the exposed and
non-exposed regions. Foster and Goldstein (2007) investigated the mental health impact on
immigrants who emigrated from Chernobyl to the United States. The findings indicated that one of
the cognitive variables, belief in exposure to radiation, had a significant effect on all psychiatric
symptoms. Respondents who had a belief that they were exposed to radiation showed higher levels
of depression, anxiety symptoms, and post-traumatic sequelae than those without such a belief.

As noted earlier, it is difficult at the current time to accurately verify all the impaired
physical health issues attributed to radiation exposure with clear and reliable evidence. However,
the belief and uncertainty of being exposed to radiation appears to be a factor in psychological
distress in victims of Chernobyl, regardless of whether or not they were actually exposed to a
radiation level which could have adversely affected their physical health. This belief could have
affected victims of Chernobyl for a prolonged period, and may be continuing to affect their mental
well-being.

In sum, the long-term psychological effects of the Chernobyl accident and risk factors of
psychiatric disorders have been established by many systematic, well-designed, cross-sectional, and
population-level studies. However, while international efforts and organizations have worked to
formally quantify some aspects of the mental health effects of the Chernobyl disaster, most have
been either resigned to studies of risk or more focused on environmental issues, acute psychiatric
sequelae, and physical health epidemiology, thus more longitudinal research is needed to understand

the long-term psychological consequences from an empirical viewpoint.

General Summary
This review covered the available literature on the long-term mental health consequences
reported by survivors and their families as witnesses and victims of the atomic bombings of
Hiroshima and Nagasaki and the nuclear disaster at Chernobyl. Poor subjective health outcomes

have been reported by atomic bomb survivors in their later years, and it is possible that this could



be attributed to anxiety caused by radiation exposure. The fear and actual experience of prejudice
and discrimination in society were also associated with mental health outcomes, and the plausible
influences of the phenomenon of silence — a seldom researched aspect of the hibakusha experience
— remains an important subject that deserves attention. Studies about how survivors have passed
their experience on to subsequent generations have been insufficient, and future research should
elucidate the details of intergenerational transmission of trauma, if they exist, through an organized
approach. In addition, it was found that some descendants of atomic bomb survivors appear to have
been positively affected by their associated survivor’s way of life (Sawada, 2011). Well-designed
studies of such positive impacts through topics such as resilience or the framework of post-traumatic
growth, as well as more refined research on the negative impacts of the experience of disasters
related to radiation exposure would prove to be a boon to the current understanding of this domain.

Many of the studies about the Chernobyl accident were systematically and elegantly
designed studies performed by international coalitions. Many indicators of the long-term
psychological effects of the Chernobyl accident have been established through their efforts.
Additionally, women and adults with children were found to be particularly vulnerable risk sub-
groups. Emigration, exposure level, and cognitive beliefs about radiation exposure were also
detected as disaster-related risk factors for mental health issues from Chernobyl.

Taken together, the consequences of the atomic bomb experience in Hiroshima and
Nagasaki and the disaster at Chernobyl show some commonalities regarding the pervasive
uncertainty onset by actual and perceived radiation exposure. Survivors and victims of both groups
demonstrated that the uncertainty and cognitive beliefs about being exposed were associated with
psychological distress. Specifically, Havenaar et al. (1997) asserted that the significant long-term
impact of Chernobyl on psychological well-being and health-related quality of life was due to a
form of illness behavior and chronic stress. Their paper described a process in which victims who
were aware that they experienced radiation exposure expected some sort of bodily change from it,
and that chronic expectation of a negative result led them to appraise ostensibly ordinary physical
sensations as symptoms of disease, thereby causing many victims to perceive their current health as
subpar and their future health as bleak (Havenaar et al., 1997; Jourdain, 2009). Kim et al. (2011)
also observed that aspects of “persistent distress” in the atomic bomb survivors of Nagasaki
stemmed from a lack of knowledge regarding radiation effects and a fear of learning about their
potential risk. In this way, the presence of a cognitive belief in radiation exposure and its inherent
uncertainty seems to be one of the most important risk factors in explaining how and why those who
experienced radiation exposure have suffered for a prolonged period. This finding from review also
supports the observations made by Vyner (1988) in his work, Invisible Trauma: The Psychosocial
Effects of Invisible Environmental Contaminants, who outlined up to twelve types of uncertainty

faced by those affected by toxic exposures, including but not limited to: the dose received, the



significance of that dose, its latency, etiology, diagnosis, prognosis, and treatment, how to cope
adaptively, and who is responsible for financing the health costs of their exposure. Through these
factors, the anxiety caused by the belief in radiation exposure might be characterized by an
uncertainty about its safety and a risk appraisal about its effects on physical health.

Risk perception emerged as an important mediating factor in the psychological outcomes
of Chernobyl. Due to decades of work on risk, media, and stigma by Slovic (2013), the psychology
of the acute phase of toxic incidents is understood to undergo a mechanism known the “social
amplification of risk”, but as the present review suggests, the chronic stages remain less clear.
Similar to the case of information suppression in the atomic bomb aftermath, important details from
the early years after the Chernobyl incident are shrouded in secrecy due to deliberate efforts by the
former Soviet state (Shlyakhter & Wilson, 1992). Recently, there have been efforts to better
understand the Chernobyl experience since the fall of the Soviet Union in deep ethnographic work
such as Life Exposed: Biological Citizens After Chernobyl (Petryna, 2013). However, a more fine-
grained understanding of the details of the Chernobyl experience, namely the precise mechanisms
of the victims’ anxiety and the essence of their traumatic experiences, requires more extensive
research from the perspective of psychology. For instance, it is still not understood to what extent
Chernobyl victims expected that radiation might affect their future physical health (i.e., the
aftereffects of radiation), how parents’ anxiety from the disaster has affected the mental health of
their children, and how victims characterize and communicate their experience to their families and
the people around them (e.g., the possible effects of stigma or self-stigma). Thus, research based on
the narratives of victims is needed to gain better insight into the reality of their plight, distill the
essence of their traumatic experiences, and make sense of the important key factors related to their
psychological distress.

Sense of control was another critical mediating factor in explaining the mental health
differences between people from the exposed and non-exposed regions affected by Chernobyl.
Indeed, Reich and Goto (2015) aptly pointed out that a profound loss of autonomy is associated
with exposure events, stating that the “apocalyptic disruptions” of the people affected by nuclear
disasters are not amenable to any choices to which they could exert any meaningful control, but are
in fact the consequences of social and political decisions made by outside entities. A comprehensive
review of emergency radiation disaster management systems by Dainiak et al. (2011) appealed to
the study of sense of control in their proposal that psychological support for nuclear disasters
should serve to manage distress, lessen stress and anxiety, and minimize uncertainty by focusing
on “calming, connecting, and promoting self-efficacy.” The necessity of augmenting sense of
control through various mechanisms such as self-efficacy in response radiation disasters has been
suggested but remains an open research question for future studies.

Long-term psychological impacts of radiation exposure were identified in both historical



cases discussed in this review. Excess radiation exposure is fundamentally tied to a longer-term of
human development as many of the feared dose-related aftereffects to somatic cells are understood
to potentially occur in middle age, when individuals are particularly susceptible to cancer. While
there is no evidence of germline mutations from the atomic bomb exposure that would cause harmful
effects to the physical health of future generations, psychological elements of the exposure
experience have been shown to last throughout the lives of those affected, and the possibility that
mental health issues might affect later generations has been raised. A few studies incorporating the
descendants of atomic-bomb survivors in Hiroshima and Nagasaki indicated that successive
generations generally did not have health anxiety concerning radiation exposure, but this anxiety
could emerge or become exacerbated if they hear news about nuclear power plants. In studies about
the Chernobyl accident, findings indicated that high personal anxiety in parents was associated with
high rates of emotional disorders in children. This could also mean that parental psychological
distress associated with radiation exposure could be affecting successive generations in some way.
Future research is needed to better understand the psychological impact of the experience of

radiation exposure on descendants.

Limitations and Future Directions

It should be noted that this review was limited to the cases of Hiroshima, Nagasaki, and
Chernobyl, and did not encompass psychological phenomena across the entire history of radiation-
related incidents or nuclear exposure events, nor did it speculate about possibly emerging long-term
psychological issues in the context of the ongoing recovery from the Fukushima nuclear disaster.
Further research and reviews of these issues should consider the literature on events such as the
1987 orphan source incident which led to a public health crisis of radioactive contamination in
Goiania, Brazil, the experiences of atomic veterans from various Western nations who were exposed
to radiation during atmospheric nuclear tests (Jourdain, 2009), and the current epidemiological
research being conducted by the Fukushima Health Management Survey (Maeda et al., 2014; Reich
& Goto, 2015). The RERF and other institutions related to radiation disaster management in Japan
and abroad have planned studies on the long-term mental health of people affected by these events,
but such projects have only just begun. It is nonetheless encouraging that the psychology of radiation
disaster — and particularly the field of radiation disaster recovery — is a burgeoning area of research

that will hopefully address or expound upon some of the phenomena discussed in this review.
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Developing the Audience Awareness Scale of Report Writing
Hikaru Tanaka, Takashi Yamane, Hiroshi Arima, and Kazumitsu Chujo

Many first-grade undergraduate classes give instructions on report writing to
improve students' ability to output the material that is learned. Previous studies on
expository writing have suggested that informing the writers about the potential
readers could improve the legibility of written texts. What kind of readers should
writers assume in order to produce a report that is easiest to understand? We
constructed a scale for assessing the audience awareness of writers when writing
reports. Exploratory factor analysis was conducted on evaluations of undergraduates
(N = 156). Results indicated that the scale consisted of seven factors: "No audience
awareness", "Experts", "People setting the topic of the report", "General readers",
"Evaluators", "Teachers", and "Busy people". Confirmatory factor analysis of the
factors indicated acceptable values. Then, participants were classified into high and
low score groups based on the frequency of writing reports and on their feelings
regarding report writing self-efficacy. The mean evaluations for each factor were
compared between the two groups. Dividing by frequency indicated that the low
group showed significantly higher values than the high group for No audience
awareness and General readers, whereas the high group showed significantly higher
values for People setting the topic of the report, Teachers, and Experts. Moreover,
dividing by feelings of efficacy indicated that the low group showed higher values

than the high group for No audience awareness and Evaluators.

% —TU — I : active learning, academic writing, report writing, audience awareness,

first year experience
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Effect of discussions about picture books among a group of young children on their narrations
Ikumi Ozawa, Miki Tokunaga and Masamichi Yuzawa

In this study, we investigated how discussions about picture books among a group
of young children would affect their narrations about the picture books. Thirty
5-year-old children participated in this study. The children received a verbal working
memory task that required them to compare two non-words given sequentially over a
headset. They also engaged in an activity involving picture books under one of two
conditions. First, a female adult read one of two picture books to groups of children.
Second, they answered questions about the picture book individually (the non-group
activity condition) or in a group (the group activity condition). Finally, they were
required to narrate a story about the picture book they were shown. We divided
participants’ narrations into idea units (IUs): there are six types of IUs (basic IUs,
point IUs, sophisticated IUs, picture IUs, erroneous IUs, and other IUs). Two
university students independently classified the IUs. The results show that the partial
correlations between the scores of the verbal working memory task and point IUs (»
=.40) and between verbal working memory and other IUs (» = —.40) were significant
when controlling for age in terms of months. This finding suggested that children
with better verbal working memory would understand the main points of the stories.
Although children were significantly more likely to report three types of IUs in the
group activity condition than in the non-group activity condition, the differences
were mediated by the content of the picture books: one picture book was more likely

to stimulate the group activities, which facilitated the children’s narrations.

% — U — | : narration, picture book, working memory, group activity
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—Uhlmann & Cohen (2007) @385 9E—

I

BT« BRARVHR « AIMRETY T« EFHESR - B DR e

Effects of self-perceived objectivity on hiring decisions:

Reexamining the Experiment by Uhlmann and Cohen
Yasuko Morinaga, Saya Urushidani, Kanoko Komatsu, Nana Sakai, and Yuka Noguchi

Uhlmann and Cohen (2007) argued that self-perceived objectivity increased discrimination
against women in hiring decisions; when decision makers have a sense of personal objectivity,
they feel entitled to evaluate job applicants based on their gender stereotypical beliefs. We
reexamined Experiment 2 by Uhlmann and Cohen (2007) with a sample of male university
students in Japan. Contrary to their results, i.e., male participants high in stereotypic beliefs,
primed with a sense of objectivity, gave male applicants more positive hiring evaluations than
female applicants, we did not find any significant effects. The effects of self-perceived
objectivity should be reexamined in future research considering factors, such as a sense of

power, duration of effects after being primed, and participants’ sex.

Keywords : self-perceived objectivity, gender, hiring evaluation

M &

HADY 1985 (2 MEZERIRUFESH (Convention on the Elimination of all forms of Discrimination
Against Women) (ZHEHEL THH 30 ENRE L7z, LorL, BLOBESKEITHRLIZHE->TVD
LIEEZ, 2015 FICBNTHHEHOFEEE 100 & LB, AEOERIT 744 THD (EHEEK
WEBBOT—4), £z, BHOBECETICHD L2 ZEOEG D, 2015 F£T 125%IC8 EFE-
T2 (b, WY ZERZEE, 2016), ZO X 912, BATEI@MOFICBTLY 2
—HEEPNMKIRE LTREW, LAL, 295 LTI AR TiEkl, toERE TR LN,
el X, HARE 7+ — T AREEREL TND Y = ¥ —1KEHE% (Gender Gap Index) D% H
WCHOWHENTWAIED 5 5, TRFIEBIOSI LS IZBITDIRMLSIT TH » & biEEN/ NS N
LEND /T =2=IZBVTH, 0868 CEERLGAICIT 1) LW OB HESNA TS (World
Economic Forum, 2015)

HROLHZEOSBE TEIE 0D, MBORALAEICIL T 5 Y = v ¥ —HKEDOIFENFEZIENIR
SNTE7Z, & xid, HIUAINEDE LWRESEZSFHFHEINEY, ML LS R¥EHE D
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bRmb b, ZEOBEELD NI CERWERE (77 —A b« X2—2NBNA =% LT
KiLINTnD) DIEHI> D, BEELZZTRSTEFHN DL OGN Ko7 (Zikmund, Hitt, &
Pickens, 1978) Z & 72 EAAMIAE ST\ 5, Koch, D’Mello, and Sackett (2015) 1%, Z DX 9 723285k
HIZRBFFED A 2 T &ATV, FRCBEO ED 2HIG DL WIRETIE, HALHER L oW ESHEIC
BOWTERMELY b BT 27O SN2 L2 REL TN D,

IHLTV o F—KEIIEDLIERE LTELXLNLION, BLENETNISEIDbLNE I
HEENZDONWTOEZXFOE Y MRRERRE TH 5, =& 21E, 1990 FARO AL ES T A %
TR TTIE, BROBRENCE L CROEEERMN (LU, BH1) REBETHIEIZE, LkEORH
BPRBELSERICBIT DB LEEDRKRENZ LBWMEIN TS (Fortin, 2005), LL7RR 6, S
BEDLL TR, VoA —HKEZMD LS00, BAKSOEERHES Y, BEKREHR
BEBREONTEDTDHEICRY, H2r6IFERLMEIMMIH L THLWARMT OGNS L5 -o
T& 72, BB MERIBREIREE 7210 TlE, RIEZICH K TMEZEO L AT LIZK S o> TWn D
DTIZZ2NTEA D I,

IO LT, BRAGH TEMENRENSIND A = X L&D 72912, Uhlmann and Cohen (2007)
ITHCEBIEDME (self-perceived objectivity) ZH v Eif7z, TAIZX, HBONEFENTHS -
2L, BAD LS TWAHNA T A—BFITHZEHE H LWL s Tl sh Tnh s —I2fE-
THEITS I A4 A%57- & 512& L % (Uhlmann & Cohen, 2007, p.208) |, 2%V, HYILEE
RN THD N HERBEOMENEL D L, ANORESLHBN BN TR E L7z
bOTHDHERBRTELIICRY, ENOICESWHTHET L THME> TIXWRWER S X512k b,
L L, HMrORITA DEESEBB AL T ARDBDo T2 b D THIUE, TOHEH A T 255
Mol b DT, LT, ABE TRON D ZWEINT, WAREELTHLHICH L AN E
CEBIEOMEEZ S > TNDZENEL, E6IT, BLOBEZOWTHBRNAREEZ S > TW\D
7224 L %, ZH)S Uhlmann and Cohen (2007) O FIRTH 5,

WHIXZOFRZHENO DD, FHGEEZHY, BB 7741077528 7T, A%ED

HENE b ST B ZICH T AFIICERNECDNDICONWTEREEZITo72, 728, ZZTW)HEEIME
TIAIVTNE, TIAIVITTHI L TEBMBEORBMEEZRDLOTIERL, FHOL-TWVD
THDERERBNTHD] EVWIERE~OT 7V EVT 4 2EHEHDOTHS (Uhlmann & Cohen,
2007), M H0x, 1 CRBETIA IV ITOEMRSOFV I IAIVITOREIL ST, HiEL
DR AGARE T MBS BRI OV TR Lz, ROFER2 TIE, 7794 I 70f
T 1D BM L M OBRBBEME KT 2FHMEOERIC, BINE O b OEHER e MR EIRE 2N
BT DNEND, HRIEEREEORENREERF L2, Z LT, BHESNHEEZ LR E LIERGFTD,
BRNET T4 I T RZITDHEMTIE, ZHRVEAICHS, ZiEX v b Bk AEME 21
LDEMEAE < (EBR D, S5, THIIMBHMRENEEIREREOBRWSMETRLOND (FER2)
WO ks R A7, ABFFETIX, Uhlmann and Cohen (2007) D 3FEER 2 DERZIT I,
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5 E
SmME 137404 (BE1094, &t 284) ICHMEEZEA L, 2055, ghlikig#he Zick
DEIBIZEEN D EBEZOND 22 MU EOFRSEEICRMDOEH > 1-F R EE2RWIZHME 105 4
EONTRIGE Lic (4Rl M=18.6 1%, SD=0.69),
REEH 2 (BBMTIA4AI 70 X 2 BRABEMEOMER]D) o 2 BERBMNE MEHE,
BRROER TSIV 7AEHE OFBMEISAIVT FBMEOTIA I 7 %1712,
(FLD b DD RFITHENTH S ) [FITFBREOHWCREE T 5 ) TRAUIM 2% P 2 B
ZIE, = ORI E NFICFHE LIRET D) TRAE, ABERCRmBEMZE LB YT TITEIL L 9 &
T5) TR, MV TR TCOEEELZEL TEBINCERAZRD LS L35 [ROHBN, b
DL ORI ES VTN D | RO BEREILEGBATEBNZ, 0 THEEZHAWT, %
NENOHEANEOREAFIZH TTE 20 80T, BIEX 7MHE (LEa7<HbTEFELRY
~TIFEICEL HTTED) TROZ, QVFVADRT > FVAOHT, BEHEN A
HEStOSEAETHY, HLEAT 2 THREOGEMEOTMMA T 22 L1/ LI
M ZHER Lic, 0%, AGEMSE L LT, BHEMICE TR, LMEETilx TET) o4
miE Ay, TEMMETEE S, StARBGRRENCEHERS D) V) EHEHRIE TN 0FE
AL, QREBEHOBAE HET 2EMBEA 2 AW THlE Lz,
TSAIVTEEH 774 IV T EEETIERMICEBIEICOWTOEREZITPT, vV A0
RTREIToldbl, TI7AIVTERGEERUEMEZEm L, 2L, BBMEOEMEZ AT VA4
A4 FMEEEFRDIANATo T,
BEER ORMGEMEOFMMER S NHBIRAEC ) 2 30 & T B f <o REFTR aak) THLR
RS LRET)) (WG CRIFARMBEZGE AT MhE L EFLSo TV RE)] ©4THH THA
Too BIEIX 7 1RE (LIEFITH > TV DL ~TIEFITEN TN D) TRz, QLBEE LTHRITD
T OICEM G & ANHBREIN EORELE LB 2O LD 4 THEH Tk, 7 & (1
Fo K BETRVW~TIEFIINLETH D), QFEMEN LHRICESEI DLWV E S hOFHM (BLTF,
RGN 2 [ Z0BEMFIITHEL LRI T27E59 ) [ZoEFEEIHREICEL WA T2
OBEMEE LR E L TR REE) O3HA THAk, THE (LEosz Bbln~73EFIc X
<), OEFICHET 2 B LoREENZ ST OERNEEZ L TIER BHEE2EY 2 &
X, FRIZIELWZ & THE) LV BHEOFBRANW TV EIHENRSH S TLELIY BHEOFR T
BRIZMWTWS] O 3HEE TR, 7HE (LEs<BEbRn~T7IEFITE A ),

#w R
TIAIVTOEDIER LIEBMED 7 HE (a=.897) OFEMENFHM TR LZNE DD

U =B EHMilc 7= Y, Uhlmann i SR O Z 52T 7=, ARFZECHA Lz v U 4 & B RE B
Uhlmann and Cohen (2007) THWHI =26 O LIFFE—T 5, 72720, HOIF 1 {HETHEEZRD TN DHA,
BATIZHEY IHHHERHAVOR TR E WS FEND, KIS Tl 7 8EE AV,

2 ABFZE TV S F U A3 Uhlmann and Cohen (2007) 23382 1 THEA LA LD TH S,
3ORIRZEOSHTIE HAD (3K, 2016) & W CTiT -7z,
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ERET A0, 2 (FIA4 I 7HME) X 2 (BEMEOMWR) 21T-o728 25, ERHRKVA
BAERIZWTR O AE TIERe o7 (Fs < 1.866, ps > 175, 1,7s < .019), £72, &R CHEBIERS S
DFHEE REOF L (4.0) LOERERFLIZE A, TIA4 IV TH « LlEGMESMEZBL
3HMTHRLY BAERICEVEBRESANE LN (s> 4.160,ps <.001), 7I7AIVTH &
PEERE ST, FEMESAEPRICHEREME RTEZRRH 572 (¢1(23) =2.042, p=.053), 4
FAE DI L OME (R 2L Table 1 B3RO Z &,

MR EIREEE 2 1E L7 3 THE OFHEMEFREIY a=.600 ThHo7mh, FFRHMEHEL, 3HHE
DOEEE 2 PERAR BRI S L Lis, ZO/EICHONWT 2 (94 I 7H/mE) X 2 (G oM
) OSEAINTEIToT2E 25, HEAEDRITIALNRP 72 (Fs<0.956, ps > 331, 5,°s <.010)
2, AEMEROREERHENL LN (F(,97) =3.710, p = .057, n," = .037) . TFAHE DR,
LHEGAHE FIFICB T T T4 I v T HEOBMENENAETH Y (F(1,97)=4.265,p=.042, 3,
=.080), FTA I TIEEMDOFTBAEEM LD bHUREFRER SN NPT, £ T, MRS
REJE O FTHREN R 2 a3, R BB E S R 2 B & e L TR, B8 a 7> 2Lt Li,
JEMFHEZJE L7 3HHE (a=.890) OFHELZEMNFMERE L, ZO/AEERERL L
2 (FT7A4 I T7FE) X 2 (FEMEHEOMR]) OEGBOGWEITRoTER, 74 I T OFEL 5
Wi OMER D FHE R OZ DR HAERICAHERERITIRA LN o7 (Fs < 0.578, ps > 449, n,%s
<.006) ,

Table 1
M2 L 0 BIEBINE OTFHIE & SD
TIAI VTR TIA I T
BMepEiE ot BEEEE orEehE
m=27) n=24) n=23) n=27)
% B % 4.90 451 491 476
(0.94) 1.21 0.92) (0.94)
1 A B B 472 429 4.49 4.98
(0.92) (1.64) (1.23) (0.84)
& R FE il 3.93 3.79 3.62 3.83
(1.39) (1.58) (1.19) (1.06)

WTRBTERERE, BANREWIEE, FRMAARE S, GHtrIrEng e
BERTRS, RBIFHEA S\ & 2% T D,
()% 8D,
F7z, WERIREFIBESSEEME (M=4.63) LV&EWSNE (634) OAhExRIc, AR
BREWERERE LT, 2 (FIA4 I THE) X 2 EMEOMER) ONBSH&2ITR-> 722, £
RO HARH & b A ERERIIE O N2 h o7z (Fs<0.305, ps > .583, 7,°s <.005),

K

BEME T4 07952 L TRARHICEBOD CRIEEHEIKRVIMEZ 525 L )ik b L
N9 Uhlmann and Cohen (2007) DR 2 DBREITR 720, O OEREZHET L LI TE2
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Mofz, ZOHEHEL T ODOFEENREBZXLND, £T, 774 IV 72X o TEBIE~D
TIEVEY T A REELRN TR TH S, Uhlmannand Cohen (2007) 12k 5 &, T4 3
Y BMEOFRBMEE RO HOTIERL, HOREBRNTHLIEWVWIERICT 7 EALLT T
HHDTHD, AHFIETS, M5O LE RIS, FEMESICTIA IV 7 OEEIIL HERIT
l, TIAIVIPNEBEZEDD LIS ARV LTI LN, Ll b, #ooxE
BT2E918, 7TAIVTICE-TEBIIT 7R8I Y T 0 BEL Ro 2O IEWAH TR,
LS1E, BBMEOERICHE ZRDT-1% T, BIEES T A b (Implicit Association Test; Greenwald,
McGhee, & Schwartz, 1998) % JAWT, B4y & BBUEEZKE OO 2 SO 2 MIE T 5 78 EDHIEID
FoTT 7T BT A BELRDZONE I, iz, 77wV T A BEL RoFBHICEN
N EDOREDOKRFEF O EERT AIEENMLETHAH, £ LT, HE, FEMEOBRHEN
LMEICRI T 2B BT 2008 2 D EMRFTTOLER D 5,

IZ, Uhlmannand Cohen (2007) OfERNSHFH CTE Ao KK E LT, BHORBMEOMEILA
CTWen, MoBERB SR Lo/ WO FAIREREZE X biLd, BMEIZIZ T Y Ao
TIEHBEETHY, BAGEME ZET 5 L WO BENE Y S THNTE, 2RIk BNEI,
B IRAT 2 MEZRETIHEAZ Lo TVD LW IRHE LD EBMESND, LLA
DD, AFFEOBMEDIEEAVENRKFEIELETHY, 25 LEREBERREEZIToZRBAZHIZ
ERWZENRBZOND, ZDd, ZOTFVAOFRENRLT TIE, HMIOMERF AR -
O, LR, 5%, BEEOREEZITEIENHD EEX LN ANE NG
HLERDAS S,

I, RFRIESMEZBHICLIE-T2, ZhiE, BECLEFHEBOZIIHETHL Z LI
L5 (NBIFB LEFRBHEF, 2016), L LARAE, ZHENZMEICHT 2 2EHIMEE %2 R LT
HZEHEROWVHLENELHY (e.g., Becker, 2010), S4#HITLME2BMEI LEMFALLETHS

Do
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&8
AFHICIX, 2016 4F LR B K2 2 M Lz DO RERE ) I\, 1 HEH DR
BICX VB2 EHENOESEEETHREMUINEZ S LICHE L, MIEO—ITHE 2 EHEND
S FHEICKLVE 72 BIPENEOBEESFMAEMERESICBTHRE SN, £, ABFEO
—EBIXRMF S L DBk &R 22T - (JSPS BHFE JP26380844), HcthiZ/2 v & L=nd, FAENS DM
WEDLBIZYVT Y AREREE 2 < %5 T< 72 & 572 Eric Luis Uhlmann ZdZ IZE&#HW 2 L9,
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JASP 2 L 2 LR DT DA RHEk

HERfESL - L IR - MREURE - BREAN - RO
Bayesian statistical analysis for psychologists using JASP
Shushi Namba, Takumi Yuhi, Kohei Kambara, Makoto Miyatani and Takashi Nakao

In this paper, we introduce the free statistical software, JASP (JASP Team, 2016).
For psychologists who want to use statistical analysis, JASP has several advantages,
one of which is that it has a graphical user interface that is easy to operate. Moreover,
JASP makes Bayesian statistical analysis accessible. In this paper, we provide

examples of how to use JASP using actual Big 5 data.
*—U— I : JASP, statistics, psychology, Bayesian

[FL®Ic

DEFFIRICEB VT, MEHENTII R/ KT — 2 OFHEiFETH 5, ZivE TOLEFEHEIC
wrm,ﬁﬁ%ﬁ%ﬁﬁ%:ﬁ@@ﬁﬁ%ﬁy7%T&éw%,k%%%%f&nmﬁﬁfﬁ%f
&5 SAS (2017 FEHIfE), 7 u /7 AZFETH D R Python 2 ENHAVSLNTWDS, £72, BN
BERFDOIERR LRDERS L7z HAD & MEHINAMEHFEITH 0 77 A5 WO K 912725 T
TS (B - KL - KE, 2006; 37K « KE5,2008), LLED X ST, 2017 EHIEICB W, #E
fEMTY 7 b =7 OBPIBIIHRE L TEY, & SITHRENT Y 7 b U = 7 ORFRESIHLIRFR A D 2 T
WD, ZARN, ARETIXJASP ERHEIN DAY 7 b U =T &R T 5,

JASP & X EMEOFFTY 7 b =T ThY, 20OV 7 MU= TITE3 DORENH 5,1 0lF
SPSS L RIkRIC 7T 7 4 v —H— A % —T = — A (Graphical User Interface : GUI) ZE:H LT
BY, RE BTG CHEICRECTE 5720, Yo7 7 A5HCH a2 —F— b FSIHHT
EHZLTHD, 2 2O, MXEBEMTOBRICEOEEMAT L2 L bl MEL, BHIZE
TEDHZETHD3 DDITEE, DEFHEIR CHEH 28D TE TV D1 ek (BH,2015) %
EICIT) T EMTE D RTH D, A A L ITEEOREREREORIE ZMHERICL > TERLT
% W HERRIERICED W MEHFIETH Y, 7 —F L HATOHFRIZE SO THBROXIR TH 5 3
TA—BEWWET DD THD, A ZFHFHOHKE LT pEEHONTIAEOEL S 47T
2R (M, 2014) T —ZEBD 72 THLHERATOBERIZ LD Y R 81T 25 (Krypotos,
Beckers, Kindt, & Wagenmakers, 2014) 72 ENZEIF LN 50, A XEFHOFEMICE L CIEARE T
SEHBAL W, FELL L,  Wagenmakers, Marsman, Jamil, Ly, Verhagen, Love, & Morey (2016) <>&:H



(2015, 2016) 72 & BT H & K\, JASP X, [RA VTV OMFHTFEET 7 BA LT WHIET
T r L) ZHEL LTHBEINTWE®, EEMRBIETSS XFiHE2EHATE 5 Lo
HEY (NGRS

%9 Lz < OF % JASP 1IZA LTV AHIZ B b 59, JASP ICB L THARD.LBEZAEIC AT
THAGE CHMICI T2 CIITEZ DD R FE LRV, £ 2 TAR TITOLEEZ FSRFAE
BRLORFEEAED, JASP & AW LEEE (XA ARG &2 &) 2172589, JASP OEKMZ
BEREERNATHZEEHNET D,

JASP DA VR M—IVAE
£, JASP X 7 u— RLTPCIZA VA =T 5 0E N H S, Windows D5, FIHIE
M THD, JASP AKXV =7 ¥ A DX 7 m— KA & (https:/jasp-stats.org/download/) 7> &
“Windows XP and above” %7 U v 7 LCTH U va—RTEH, ¥oora—RBETL, exe 7 71 /b
EERITTDE, EX2 VT OBEERRRIINDIOT 3T (13 227V v o035, ZOHBEK
7R S5 Welcome to the JASP (version) Setup Wizard 7 o > RPN D “Next” Z#f4, ¥KIT License
Agreement WO “Tagree” Z#fid, ZDH%A VA N—ARIHBEED, ZOHRLIELLTDHE, £ A |
=TT D, Btk “Finish” ZBRT 5 A A b—/L 5 T OB C RunJASP ICF = > 7 & A
WTWiE, Z0OEFE JASP BEFT 5,
Mac DA > A f—/LJ7EICB LTI, Table 1 (2% O FIEZ 79, Ubuntu Linux (2B L TiEaly
= 7Y% A b @ Installation guide ZZ [ L T 272 & 720y,

Table 1
Mac OSF A » A b —/LFJE

1. XQuartz®D A > A h—/1
1-1. ¥ > m— K% A T “XQuartz (It is necessary to have this installed for JASP on OSX)” %
7V w7 L, XQuartzDdmg” 7 A VE XU a—RT5,
1-2.dmg” 7 A V% %17 L, XQuartz.pkgZ B <,
13X U DI, RUIZRE®, EHFFEERNOIE o) 23R, L,
(FEAFFECIE THET 51 &iER)
1-4. A VA M=)V & FLT,
2.Ex=2 U T 4 ORE

VAT ARBERE/EX 2 VT AT TA N — O [ Forua—RKLET Y r—a v OFELT
PP Z#eB L, Mac App Store &HERFHADBEETNODT Y r—> a3 U &2FFA] (2o
TWAHEE [TXCOT 7Y r—va U EFF ) ITER,

3.JASPDA A h—)L

3-1. ¥ v > a— R¥A hT “Mountain Lion (10.8) and above” %27 U >~ 27 L, JASPOdAmg” 7 1 V%
Zyrm—R¥5,

3-2.dmg”7 7 A VEEITL, JASPE WO LHIDIDOT A 22 % AppricationiZ K7 v 7& Ka v 745,




T—32 DFEARAH
JASP [X SPSS & [AEED GUI TH %
O FEARMTH % Figure 1 12787,

JASP DA ik

7o, BAEIZR 2 2 T2 TH V IEFICHHETH D, JASP

i ase - o X
“ Common =
i = 3 s - '
w v 33 ~ i{ v L 5 T
Descriptives T-Tests ANOVA  Regression  Frequencies Factor

Welcome to JASP!

Version 0.8.0.1

Hiand welc O"\el A
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Figure 1. JASP JLAS [,
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Export Results
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Examples

Figure 2. 7 —# AJJH T,

WIS, T =B OHHFABTTEEHAT D, B, T—XI1%
FLARWIIZ Excel 12X WAIERR L7z csv BRI N CTERY,
JASP NTOT—Z > KU U 73T 27202 ENARICS
EENTND (ver0.8.0.1 BIfE), D, 7 —X OfmE7R
ElL Excel ®BDWIT R AR ERID Y 7 F U =7 LTI ) BLEN
BD, T—HOFHIRAFRZIE, LD “File” #7 Y v 77
%, T5& Figure2 O X9 BN ERIND,

Figure 2 @ 72 #5121 “Open”

“Save” “Save as”

s s s

, “Close” & o 7o 4RI
BdHsd, £91F “Open” TT—HF %M Z 9, Figure 2 T/RL
TWb ek, DHIZIE “Recent”
“OSF” , D 4 S OEREBFET D, ©
REEH L7e7 7 A v 2 & 2T, “Computer” 12 ¥
2 —XOFICH LT — X E BRI L CTHAIALZENTED,

EEOT — 2 2 W@ F O b2 MM+ 52 &
MBENTEAH, “OSF” 1, Open Science Framework OIE T &
v, EFFRDIZOD T L= T =7 Ziglid 257 ) —DF

“Export Results” , “Export Data”

>

“Open” “Computer”

s

“Example” Recent”




=TV =AY =TT IV = a THLMEOT =7 T u = ZETOMAREETLH Y,
ERILLHPOFHEMEMEIC BN T ZFOEBEENEMINTND (S - fBH, 2016), LHHF
REFEMTHET, T2 Lz, F#FLIIBLTFD URL #2835 L& Ln
(https://osf.io/4znzp/wiki/home/), “Example” 7> HIXJASPIZH & b Lfiibo TV A I LT —& %
BINTE D, AT ZOY U IAT—252H 5, “Example” #7 Vv 7 LTHLI, T5H&0
OPOY L TNT =2 L X OT —Z Il LI FEDS /N ST TERREND, ARIFEOH
®D “Bigs” LWoTFT—XEXZTNL7 V7 LTIELY, T5& Figue3 DL DT —F BitAiAE
AUTARAE T Figure 1 LR UETIZE £ 5,

il Big 5 (Dolan, Oort, Stoel & Wicherts, 2009) =5 o x

== =
bl | L e L S |
Descriptives T-Tests ANOVA  Regression Frequencies Factor
% Nuroticism N Edraversion | %Openness | & ¥ Coi A A

1 [ 420833 39375 395833 34583
| 2 |20 31875 205833 12305 32001 (

3 |28125 289583 241667 275 35 Welcome to JASP!

4

2.89583 3.5625 13.52083 3.16667 27916 Version 0.8.0.1

3.02083 3.33333 4.02083 3.20833 2.8341 Hiand

5 ASP, a fresh and new w
ure you'll like.
6 252083 3.29167 3.4375 |3.70833 25
T 235417 4.41667 4 58333 .3\0625 3.3333: it
-8— 252083 35 289583 .&66667 3.0625 20
9 [310417 38125 40625 377083 28333 i T
T 2.6875 3.54708 .‘3.78667 .3.35417 3.1041 59
11 2625 3.45833 [ 2.89583 3.45833 3375
12 2375 3.77083 | 3.16667 35 3.5208:
T 3.0625 3.41667 ‘3.77083 .3.8125 3125
14 (3125 252083 1264583 1375 3.2083;
? ;58333 3.02083 35 3.41667 3.5833;
(— : : > i v

Figure 3. 284 % St /4A AU T2 I,

Big 5 SIFHSOLEFEFER TIEL<MONT A=Y F I T  OFERTH Y, TRER~ORKE

(Openness) | TRkSEM (Conscientiousness) | [Sh1PE (Extraversion) | 1 (Agreeableness) | [##
FRAEMHT7) (Neuroticism) | & V9 5 DDEF TAMOEFOREMEZTIAT 26D TH D, 5 L <13, Ickes
(2009) =) - 2 - - -%ﬁ-ﬁu(MU)tE%ﬁﬁbfwtﬁ%tw

KHT—2D1{TRIZH 6?4&5035773?/ (Figure 3 (281} % Neuroticism 72 EOEEL DOEIZH D
@v)%ﬁ)/ﬁﬁék,%@ﬁ%@ﬁﬁﬁ%ahso@ EHPE~D, T4 SPSS L LA
SRLETH LD, EDRRRE, NEFRE, A8REREZRT, ZORFUTI D ERD L~V 2%
NI EnTED,

RCiR#tEt R - EIROVERL
F9°, Figure 3 O EIZH D “Descriptives” & WO RFZ &7 U w7 LTUELY, iU, Tk
MAtEA M N T DR Z o ThHhD, §5 & “Descriptive statistic” & “Reliability analysis” &9 2D
BN BIN D, BiFIXRRRHGHEEZ, BEFI7a RNy 70 af R EEHEHT 2O TH S,

— 100 —



“Descriptive statistics” %2 U > 27 3% &, Figure4 ® X 5 RBEmIZEI D B b,

Common =
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T-Tests ANOVA  Regression  Frequencies Factor
A ~
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Figure 4. “Descriptives” [Hi[fi,

Figure 4 OA MO BEHE 2 EEROMMTRER 2 M 1T 58 E CTh D, LNET —Z Z8ET 20
AN DI DWE T %, M E O PR EMICERA B ARy 7 A, REIRZ 2, fTH Ao
TWRWRY 7 ARH D, BELADBASTWIZAR Yy 7 AOFNLERLERIRL, FROKRY V%
T2 THOR Yy 7 ZICBTOELEB L TAH LS (—OOELHZERL 2 Cul+A F—%
T LT RTOEEDBINNAEETH B), 75 & Figure 4 TIHA H TR ST en o 2 ARIOE
i (Results O F) ICHEET —# OBERFEI RN/ IND, 77 4/0 N TiE Valid (FREH D),
Missing (KHE1), Mean (), Std-- (FE R 72), Minimum (J//ME), Maximum (5 KfE) 23570 &
%, Median (FFJA) <° Variance (4310 72 EMOKFEZH I LI WS ITEEGERA v 7 20
TliZH D “Statistics” 27V v 7TV ONDF oy 7Ry 7 ANRKRRIND, LELRDIE
WaEZOF =y 7Ry 7 ANLERRL, MELERERE T 5,

Figure 4 Z 1.5 &, JIZ EfiH L7z “Statistics” O L2 “Plots” & ENVTHDHIREDNN—NH D,

ThiFaiE, B, FOTRREOREZERTHERICHNS, ZoN—%227 Y v 732 & RBIR
WHER 3 ODF v IRy 7 ANKREND: “Display distribution plots” (45285 D 5oy 4ii),
“Display correlation plot” (i BE5RIZBEHsA, FExh A ERIZHAGR), “Display boxplots” (% 2%k
DO ONTX), “Display correlation plot” TZH[A O B# IS L OEEOEREZHIK CE 5720, £
FTREZOTay b LT =2 201 L T L L, TEIT O ANCAD O > THna 7 —
ANREINSTZEHEZRLTNDD, W) FRIZITHIBRIZH Z D “Descriptives” 12 X 5 H1IEA
Ry —nTh b, B LA A /) Ui % Figure 5 12777,

— 101 —



/:/l:
il

3 Dipla requency tables (o and ccinal aaio)
* Po

A Display distribution ot
A Diplay coelabon plot
[ Oicplay benpiots

| correlation Plot v

Dansity

Openness

Neuroticism

Figure 5. BE¥Am & B X o H 14,

H=OHA

JASP OPF T — L DO NRF I LEEFHE (Eric-Jan Wagenmakers) T 5728, [LEFZ BT 545
Lo TIRH IR R B LT WIRER S HE CER S LD, BRI Z o JASP # VT, XF
EEOFEXEERY 7 b =7 THD Word THWD HIEEZFHIIL L 5, £33 Figure 6 2T

W2 E Tz,
Results v

Descriptives v

Descriptive Statistics ¥

Neuroticism Extraversion Openness Agreeableness Conscientiousness
Valid 500 500 500 500 500
Missing 0 0 0 0 0
Mean 2826 3.487 3593 3.435 3.208
Std. Deviation 0.4526 0.3550 0.3402 0.3506 0.3876
Minimum 1.646 2333 2.646 1.938 1.813
Maximum 4375 4417 4583 4417 4417

Figure 6. L tat o> 77,

A FETHII L TE7ZHE D Results <> Descriptives DAIZ, /NERBN=4A (V) bbb, 20O
VRERRSNTWDOLXFEZ Vv 7 LTAHLS, $5L, BRI L7 VK-> TAFREND

ERR B DY, “Copy” (22 E—),

“Add Notes” (A E DB,

“Remove...” (HIFR) &\ 5 @PUEN

FREND, “AddNotes” (TZDFFE, AELIBIMNT HHIETH D, Figure 7 IZE D A E DM %
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#HHE T,

Descriptives

Descriptive Statistics

Neuroticism Extraversion Openness Agreeableness Conscientiousness
Valid 500 500 500 500 500
Missing 0 0 0 0 0
Mean 2.826 3.487 3.593 3.435 3.208
Std. Deviation 0.4526 0.3550 0.3402 0.3506 0.3876
Minimum 1.646 2.333 2646 1.938 1.813
Maximum 4.375 4.417 4.583 4.417 4.417

Std.Deviation > BEERECZ > TH 3,

Figure 7. “Add Note” |2 XV AEZBINL 74,

“Copy” IIXFBY, TNETHANLTELREKREL Y —L, Word 72 EICEY (1T 2720 Dk
RETH D, “Copy” Z#EIREE, Word IZT Ctrl + V F— (ALY 1)) 292 & T JASP OfEbTHisH
ZROATAHZ ENTE D (Figure 8),

> ® TemesNew1=[10 <] A=A | Ans T e P s -
oo et 14110 _ < fACal Anel] O »7E | 37E L HTIHTE 678 7% 7% HTE BTE 27F H7E 27F 2T ;“
L e B-Y-A- . i i 2 x 4 i5Ls  RMLE * L » & NE 2 WX Py
b ST a-v-A-m B a L) Ru2  MELI WAL » C R T wer e,
i AF 3 2 3 ns 3 2544 < u=
Lewe, J. Selker, R. Mursman, M, Jami, T, Drsomann, O, Varhagen A J. Ly, A
Groney, O F. Sairs, M. Egslan, 5, Metzke, D, Wid, A_ Knight, P. Bouler, J N
Morey, R D, & Wagsnmalers, E~J (2015) JASP (Varsion 013)[Gomputer
softwara]
Descriptives
-
Descriptive Statistics |
Vakd 500 50 500 50 500
Mesing 0 [ 0 [ 0
Mean 2808 3487 3563 3435 3208
S Deviaton 04528 0350 03402 03506 03876
Mimun 1646 233 2046 1988 1213
Muimom 4375 4417 4333 4417 4417
TI-0 | CORHRIIF—SDBYIAINR |
Flots.
Distribution Plots
Neromrem
Operress -
YSA-5 uRF [ BaE w s - ' + 100

Figure 8. Word IZfE R % 2 &2 —&~— & |~ L 724,

“Remove...” 1%, EMTHEROHIBRTH D, Hx 2ffjTE LT\ 5 & JASP OBmEINEME L 7257
¥, =9 LIEEAICIEZ® Remove MREZFIH L X 9,
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T—20ORE T—4% -#HBROITHIRK—F

WZIZT — X ORIFFH 7 &4 %, EiE/E = o “File” 2B &, Figure 2 D& A % B < , Figure
2 DEMETIZIK A TH o7z “Save As” (4 RiT & T TERAE), “Export Results” (fEHR DT 7 AR — 1),
“Export Data” (5 —# Dx 27 ZKR—1), “Close” (AL %) &\ ol i@R N R L A0 @R T
X9 TWVBIETE, T X EFHARAATERETHIUL LGB RN TEX D L5107
5, “Save” 1F LEEEXAEBEWERT L5720, BEFED Results T —Z NOFBPIANVTET — X THLVER D
%, “Save As” Idjasp 7 7 A /L& L THIEDIEREEM ZRFT 5, “Export Results” I% html 7 7
NELTAEETHD L TE R ERFT 5, “Export Data” 13 CSV 7 7 A /b & U THIETAIAA
TWHr—T —XERIFT 5, “Close” (XL D, THD,

JASP EXRZEDE LD

PLED X512, JASP IXIERICHHBEICHIA CE 5, 2N CILREEBROFFRITICHE T, AT
AR Z2BNT T 2 2 DDOELROFEEAEDKIE (¢ BE) Z261& LTHNTW, ZDMOMRHTIZ
BALTH, JASP TIIARF 2T TEITARBTH 27280, RELKFEHI ZLIFRNWTHA I,
FPEp EEWET D L O RUERO—RARKIED S D t REDEITHIE, ZOBIMIEDH DA
DT Ut REDFATICOW TR AZTT 9,

JASP 2 X % EEZDIRTE
HIEDEH D tIRE
INETERERIZ, Bigs 7 — X AW THIT 5, *HEOH D tEL X, FUBMFICL-T
T SN2 2 2 DOFRMHICE T D EBOBERFHRELWINE S NO-B AT bDTH D,
Big5 7 —ZITHCMEICLIVREEND 720, BFITEE L RVMEAR LY 2 E LVME\ O
EREVELSRDEZE2ND, £ THENE, MRIEMG M (Neuroticism) 0K {E A3 4k 1) 4
(Extraversion) OYHEEITRR D THAH, LW OIRMEMRIET 5, 72720, ZORGRMRIEILH <
EFTTEVAR L=V arTHDH I EICERELTWEEE W,
1L JASP OFEARE [ (Figure 3) @ EEFBICH D “T-Tests” A% %9, “Independent Sample
T-Test” (KD 72\ ¢t f#R7E), “Paired Samples T-Test” (XD 5 ¢t #RE), “One Sample T-Test” (1
P TNAD RE)E VD 3 DDA E & bIcEN D ORI D EIZ Bayesian & 9 CFAEN
NIGEt 6 DOBFENR KRR END, FTEHEFOMIEDH D t MEEZIT-> T 72D, “Paired
Samples T-Test” Z IR 9° %, 95 & Figure 4 P EHARRS4 5 (Figure 9),

— 104 —



m Big 5 (Dolan, Oort, Stoel & Wicherts, 2009)™

I.III' I{_' Iﬂ. IZ' =|=' i’:‘i'

Descriptives T-Tests ANOVA Regression  Frequencies Factor
A
% Meuroticism OK Results
\ Extraversion
% Openness >
% Agreeableness T-Test

% Conscientiousness

Paired Samples T-Test

Note. Students T-Test
==t Additional Statistics
Student [] Mean difference
[ Effect size

[ Wilcoxon signed rank
£ [1 Confidence interval

Hypothesis Interval 95 %
[ Descriptives
[ Descriptives plots

@® Measure 1+ Measure 2

(O Measure 1 > Measure 2 .
Confidence interval |95 %

O Measure 1 < Measure 2

Figure 9. “Paired Samples T-Test” #&fR 1% O [,

BRI & RIS LT WEBEEDR v 7 ZAMBEDR v 7 AT HERH S, SEIE
Neuroticism & Extraversion Z &I LA DR v 7 ABE S, T5H LTI ELHMD Results D FiZ ¢
ME DRI &5 (Figure 10),

~

MNeuroticism Extraversion | OK | Results
T-Test
Paired Samples T-Test
t dr p
Meuroticism - Extraversion 2217 499 =.001

Note. Student's T-Test.
Additional Statistics

[] Mean difference

[] Effect size

[ Confidence interval

Interval 95 %
[] Descriptives
[] Descriptives plots

Confidence interval |95 %

Figure 10. Neuroticism & Extraversion 4575 v 7 ZIZBAT L7 & O ERE SICEE T 2 M,

CNETERERIZ, R E (effect size) OFHIEZE (Mean difference) 72 & DML RERE F = v
IRy 7 AT K> GEIRT D LT X ERELEEBRAIEFEMICEREND, ERHOF = v 7K v
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7 ZHHEINLTWD ( “Descriptives plots” ), LA ETHEHE OISO &H 5 ¢ 15E BT 2 AT IR’ T
T&® %, Neutoticism & Extraversion |[ZFEFICKE R EHHEENRDH Y, —OORERFH R AL T
AT EDNIRE, plHE, SUEEXRRENLMZD,

RIEDHBIRA T tIEE

WITAA AT OPEAAT, Lt REICIVFA TN 9, & 5 —BERAE R (Figure 3) O L
HIZH D “T-Tests” RE L E# LT, 4L “Bayesian Paired Samples T-Test” % B L TH L 5,

NA DTV RETHE, P T 2R EN 0 & WO IRERGL (He: 6=0) &EZhRED 0
TIEARVWE W RNVARH (Hi: 6#0) DELOLNRIFENLMICHTDIEETH LA X T 77
X —% BT 5, 7ML Rouder, Speckman, Sun, Morey, & Iverson (2009) <° Kruschke (2014) 72 &% %
T2 & K, BFoldfER 1 X0 b RENIZERILER L, BFo 1 XIFEGE A ZFFT 51 X7 7
R —EERT S, £, XA AFEEHCBWTIE L a 7 EEE T L m i (Markov chain Monte
Carlo method: MCMC) W H B 7Y T T A3 AAZLVRTA—FE2HET LD, Eko
tRRE LD bHEEICRERIR 23D D,

BEB IR FIIC “Bayesian Paired Samples T-Test” % BT IE, BZIT@EFE OISO H 5 t BiE & R
LCThHd, 728, “Plots” |ZE 4D “Bayes factor robustness check” &%, SEDFRINAM LD b
WOIRNERDOERI S, THROLIFERHAL LT ROEREEZD T 232524 T
( “wide” , “ultrawide prior” ), FEROEEMEZHENDDT-ZODOHLDTH D, 72721, SROT—X
ThHDHEMVBWHN RS XFINTWVWLLDHMENE LV, FHEEIENR RS E I
Agreeableness & Extraversion Clf] UHI[if # #/Rd 2 LB LT WEA S, £, B DO BF X, 4
BIOFRERD L IR EREONPBEESND &, HHICKERMELARD (BFo=4959% +72 LFRE
NTWBEN, Z0 e ITHHEEFE (exponent) ZEM L TEY, ZZ T 1.0X10 D 72 #EEKT ),
% ZCLog (BF) IZF = v 7 Z ANIUZMIR Lo WME E 22> TEREN S (Log (BF 1) = 167.4),

NA X7 7 7 Z—=OFRITITNEIZERDFET 575, JASP WEHIZ L 5 HEEL Table2 (Z#iE
TELe "M AT 7 7 Z—ICHT D ETHIER EBEESM L TIE LV, £LUTICIE JASP (2B
95 i L 72 BN R BH & 4T B (https://static.jasp-stats.org/presentations/ICPS2015/ICPS15E].pdf).

Table 2
Bayes Factor ¢ £

BF Evidence HAEE
1-3 Anecdotal Z LW
3-10  Moderate RIZE
10-30 Strong CE
30-100 Very strong & THEW
>100 Extreme JEF (UL
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PETREDH DA T > t REICET 2T H#4& T T&H 5, Neuroticism & Extraversion [,
BERDIFIE L FERIZ, —OORERTEHNRERDITHAI ZENA X T 7 7 X =B TE 5,

FLH

AHGTIL, JASP & AW 7o JoAR I 72 7 — & OFRETS Ol B A ST 51 & f3 /- L C % 7=, JASP TI,
S S BRI, BT, EFoHr 7 SDEP R THWHILD 2 L DLW Rk A FITTE
X9 TnD, £, O LEEMBITICH L TH I 7T —4 0 “Examples” IZfFEL T
WHTW, T —ZRNT OME 7 ERHBEIZITAD L 212 oTnD, EHIZ, "M X777 ¥ —%
WD A_RA RfEE SR U T CRDICETT D ERAHETH D,

NS RREFHTE SICHB R c BEMET Y VAT ZENTE DLWV SFIASFET 50
(B = KATF, 2016), BLAROD JASP TIEIER MR SA AFFHET Y U ZIIATA RV E VIR A D
FET D, LV REBOZRHET U 727020 EE 1, Lee & Wagenmakers (2014) < Kruschke
(2014), HAFETHILZEH (2017) 2 EZBL, R X Python 72 EDRIOY 7 by =7 O
TBEICANDLERHDHTEA S, LML, £ LIERBWNRMBITFIEEZRONR2NOTHILE, JASP
WL TT—F ORRALD D SRR E TITH 2N TE D, AR TR LIEZOY 7 by T
Lo T, a2 Ea— 2K DMEHRITICNEN PR TH > ThEkx RN FIEICT 7 A TE,
RN BT 2 HfiE - FEEED, EEICORTTWNT L2 ERHRFFTE D,

S AXER

BB B - fID [EE (2016). 2 LHRICBIT D “p-hacking” D EEEF] LHEFE, 59, 84-97.
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