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Abstract

This study examined the impact of a mindfulness intervention on beliefs
regarding whether climate change is human caused or naturally occurring. A total of 152
participants were recruited and were randomly assigned to either the experimental group
(n=68) or the control group, (n = 84). The experimental group received a mindfulness
exercise, and the control group received an mindless exercise requiring very little effort.
Participants completed five additional assessments to measure their mindfulness levels,
both pre and post intervention, as well as three additional assessments measuring
personality traits, internal vs. external locus of control attributes, and confirmation bias.
The mindfulness intervention did not influence climate change causality beliefs as
hypothesized but there were certain personality traits that exhibited a significant
correlation between those traits and climate change causality beliefs and mindfulness
measures. A regression analysis was also performed to determine if the personality
assessments would provide a predictive element of climate causal belief, and they were
found to be not significant. Further studies should be conducted to strengthen the
mindfulness intervention as well as increasing the participant pool. Including more

participants would improve the ability to detect an effect, if there is one.
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Chapter I.

Introduction

The following describes the background of the study including past research.

Background

Both misinformation (Raman et al., 2024), and conspiracy theories (Rao & Greve,
2024) impede people from perceiving, understanding, and appropriately addressing major
societal challenges. This includes the area of climate change. The scientific community
has concluded that climate change is having catastrophic results (Ripple et al., 2022) and
that it is human caused, (Cook et al., 2016). Despite this overwhelming consensus, a
significant portion of people continue to believe that climate change is a natural
occurrence, (Leiserowitz et al., 2021). This is creating a roadblock to properly address
climate change, requiring the need to expand the view of those who believe that climate
change is natural, such that they can make a more informed decision. One possible
method is using mindfulness as an intervention. The question is will the use of a
mindfulness intervention broaden the view of those who believe that climate change is
natural, to one where they consider it could be human caused, and if so, would that
eliminate a major roadblock to addressing climate change?

Climate change and its effects are well understood. For example, global
temperatures have risen 1.1°C over the last 100 years, coincident with the Industrial
Revolution, (Ripple et al., 2022). Ripple and colleagues also report a 400% increase in

extreme weather events since the 1970’s. Cook et al. (2016) surveyed scientists and



climate scientists and report that 97% of the former and 100% of the latter believe that
climate change is human caused. It follows that humans must take action to mitigate the
effects of climate change. While there is now a global consensus among the scientific
and the climate science community that climate change is real and caused by human
activity, acceptance of these facts remains elusive in some segments of the broader
community.

The best option for reversing or reducing the effects of climate change is to cease
using fossil fuels which would eliminate the release of carbon into the atmosphere.
However, making these changes requires collaboration between industry, governments,
communities, and individuals. This monumental undertaking requires a broad-based
consensus of all the affected groups.

Because of the broad-based need for action to deal with climate change, a
consensus is necessary. This consensus is proving to be elusive when moving outside
the scientific community. Based on a survey of 1,037 Americans, (Leiserowitz et al.,
2021) only 57% Americans believe that climate change is human caused. Similarly, in
Australia, only 46% of respondents believe that climate change is human caused,
(Kilvert, 2019), based on a survey of 1,960 individuals. This shows that even in the face
of convincing scientific evidence, a large portion of the population discounts these
findings.

There are several reasons why there is such a disparity in the belief that climate
change is caused by humans. One contributing factor is the prevalence of
misinformation. This misinformation has been used by the fossil fuel industry for their

own benefit (Lopez, 2023; Stokes, 2020). The media has also mishandled the situation



by giving equal time to climate denial theories which has created a false equivalency, (M.
Boykoff; J. Boykoff, 2004). Lacking clear and compelling facts, efforts to implement
countermeasures are met with substantial resistance.

Understanding how people view climate change requires understanding how
people perceive and evaluate information. Hornsey and Fielding (2017) describe the
concept of attitude roots and propose that individuals believe untrue facts because of
vested interests, conspiracist worldviews, personal identity, and social identities. Some
of these factors can result in the rejection of climate science. For those who are already
skeptical of human behavior causing climate change, another bias that contributes to the
rejection of climate science is the confirmation bias, (Wason, 1960) where individuals
seek out information that supports their view and discounts information that is opposed to
their view.

To underscore the effects of cognitive biases and their effect on the belief in
climate science, Shu et al. (2012) reviewed the behavioral decision-making literature and
highlight three cognitive biases that allow individuals to ignore or to not recognize that
climate change is human caused. They include discounting the future, positive illusions,
and egocentrism. This also helps to explain why simply presenting sound scientific data
showing that climate change is human caused does little to alter the beliefs of those who
believe climate change is naturally occurring.

For all these reasons, close to 40% of the American population either does not
believe or expresses significant doubt about the human contribution to climate change,
(Leiserowitz et al., 2021). Given the necessity of broad action to stop its progression, it

is important to investigate ways to broaden the perspective of those who believe climate



change is a naturally occurring phenomenon. If these views can be expanded, it may
help the effort to make the needed changes to combat climate change. Climate change
needs to be viewed accurately based on the science, and when it is not, it halts making
the required changes.

One possible approach to broaden the views of those who believe climate change
is natural, is by using mindfulness. Langer (2000) who developed the widely used
Mindfulness Scale and whose work established the impact of mindfulness on wellbeing
and other domains, defines mindfulness as including a sense of experiencing situations
and our environment with a focus on the present. This helps to not only minimize past
beliefs and biases but also allows an individual to explore new alternatives to that same
situation which they may not have considered had they not tried to expand their view.
Being mindful helps people to see things in new ways and limits the effect of past, more
automatic ideas. It broadens our perspective on situations and ideas. It ultimately allows
individuals to see the environment in new and novel ways and helps them to make better
informed decisions. Additionally, Dimidjian and Linehan (2003) have identified the
basic elements of mindfulness as including observation, describing, and participating.
These elements are applicable in therapy settings and where people are confronted with
complexity, as in decision making.

Mindfulness has also been shown to have a positive effect on participants
performing complex tasks, and dealing with situations that have conflicting evidence, (le
etal., 2012). The authors randomly assigned 75 participants from a university
psychology study pool to one of 3 groups, high, low and no mindfulness training. The

participants completed four questionnaires upon arrival, the Positive and Negative Affect



Scale, the Langer Mindfulness Scale, the Intolerance of Ambiguity Scale, and the
Heuristic Questionnaire. The mindfulness interventions differed by group. The low
mindfulness group was asked to answer questions that did not require new evaluations or
interpretations of the questions. The high mindfulness group was given similar exercises
to those in the low mindfulness group and were asked to focus on developing new or
novel ways to view the objects or situations. The idea behind the high mindfulness
exercise is that it asked the participants to be more creative in their evaluations which is a
hallmark of mindfulness. The no mindfulness group received no mindfulness training
and started immediately on the multi-tasking exercise. The results showed that those
participants who were rated as having higher trait mindfulness performed better on the
multi-tasking exercises. Introducing state mindfulness seemed to have no effect on
performance. This sheds light on the difference between trait and state mindfulness and
supports the idea that trait mindfulness, which is a more constant phenomenon, may have
a bigger impact on subjects’ ability to deal with complexity. State mindfulness refers to
a condition that is new and may be the result of a mindfulness intervention. Further
investigation should be done to examine if different state mindfulness interventions could
have a more positive effect on performance in complex tasks. If trait mindfulness is a
more stable and consistent state, and state mindfulness is a condition that can be made
more acute, should there be a focus on understanding a person’s current (trait)
mindfulness state, so that interventions may focus on more acute, or state intervention?
Chang et al., (2018) showed that using mindfulness techniques leads to flexible
cognitive control performance. They identified cognitive performance in two functions,

reactive and proactive. They tested 90 undergraduate students and measured their



responses to reactive and proactive cognitive control tasks and predicted that better
decisions would be made when individuals used both cognitive controls. They found that
the participants exposed to mindfulness tasks used both reactive and proactive methods
while those not exposed to mindfulness tasks used only proactive controls which is
correlated with less analytical evaluation in decision making. It is another example of
how mindfulness can broaden cognitive functioning which can lead to more informed
decision making.

Further evidence suggesting that broadening the array of information used in
decision making can lead to more informed decisions, has also been studied by Karelaia
and Reb (2015), who reported that using mindfulness in decision making can enhance the
process by facilitating option generation, reducing confirmation bias and overconfidence,
and improving the quality of data being analyzed. They go on to say that decision
makers making mindful decisions are more likely to make better decisions because they
are more open to feedback and disconfirming evidence. The study provides additional
evidence that mindfulness can improve the decision-making process by expanding the
amount of information being analyzed, leading to more informed decisions. They base
these ideas in their review paper of the literature.

Bansal and Weinschenk (2020) studied 290 participants selected through the
MTurk database, and tested whether the participants would believe information presented
through social media vs. information provided by a friend. Each subject was presented
with one of eight possible scenarios and questioned about whether they would share the
information they received. They compared how subjects would share information they

received from different sources and measured the likelihood of sharing the two types of



information. One source was considered reliable, and the second source was considered
less so. They argued that those participants who measured higher on the mindfulness
scale, would be less likely to share information that was less reliable. The authors
measured mindfulness using a social media mindfulness scale, (Jensen et al., 2017)
measuring participants’ propensity to seek novel information, which is considered a
mindful activity. The results showed that mindfulness reduces the intention to share fake
news. This can provide a countermeasure to both fake news propagated by the media
and the fossil fuel industry as well a way to combat confirmation bias. Future studies
could include a more direct method of measuring mindfulness traits in participants and
compare those measurements with the participants’ intention to share fake news.

Huang (2018) drew a distinction in decision making and compared nudging to
boosting. He showed that while nudging, which is a method of encouraging certain
behavior, can be an effective method to guide people to a particular decision, boosting is
a more mindful approach and focuses on ways to empower people to broaden their
competencies to hopefully make more informed decisions. This underscores the idea that
mindful thinking includes a greater breadth of information.

To increase awareness of factors contributing to climate change, Grabow et al.
(2018), enrolled 19 participants in an 8-week class on climate change and possible
actions to mitigate global warming. They combined the education segment with a
mindfulness approach to the information and possible future actions. The participants all
received the same treatment which included a course based on the Mindfulness Based
Stress Reduction program, and an eBook, EnAct, Steps to a Greener Living,

(Newenhouse 2008), and topics such as Climate Change Science, Food Choices, Water



Conservation, Transportation, Energy Conservation, Vulnerable Populations, and
Reducing Consumption. The environmental curriculum was paired with training in
mindfulness meditation, which acted as the mindfulness intervention. They tracked
results every two months for six months. They found that mindfulness training resulted
in a significantly higher rate of initiating climate change prevention activities, such as
reduced energy usage at home, and by increasing their walking and bicycle riding. This
was a pilot study with a small sample size but provides a path for future study with a
larger participant pool. It could also benefit from having a control group to see if the
behavior in the experimental group changed by more than just chance. Using a
Langerian approach to mindfulness vs. the meditation approach could also be beneficial.
Tang et al. (2017) recruited 253 participants from Nanjing University for 4
studies. All participants were told they are taking part in a cognition task. The
participants were randomly assigned to either a mindfulness group or a mindless group.
All participants completed questionnaires including the Langer Mindfulness Scale, and
the College Students Environmental Behaviors Questionnaire. The mindfulness group
was presented with mindfulness intervention materials which presented the participants
with familiar objects and asked them to describe the objects in new and novel ways.
They conducted two studies. Study #1 contained the mindful intervention tasks of
categorization, multi-perspective thinking, and free association. In Study #1, participants
in the mindfulness group had higher levels of environmental concerns than controls. In
study #2, participants were presented with three different focus areas: self, humans, or
biosphere. The results in Study #2 showed higher levels of environmental concerns

when the focus was external, i.e. humans or biosphere, and less when focused internally



on the self. In three of the four studies, the participants showed an increase in pro-
environmental behavior. These results support the idea that if participants are presented
with externally focused mindfulness exposure, they exhibit higher levels of
environmental concerns. Future studies could include more mindfulness-based
interventions including those based on altruistic behaviors.

In a related study, Shapiro et al. (2012) examined the effect of mindfulness
training on moral decision-making utilizing 25 participants in an eight-week course with
two hours per week of mindfulness training. The Five Facet Mindfulness Questionnaire
and the Mindful Attention Awareness Scale were used to assess mindfulness levels. The
mindfulness interventions included training in Sitting Meditation, Body Scan, Hatha
Yoga, and Three Minute Breathing Space. The participants were presented with five
scenarios where a moral dilemma was presented, and they were asked to choose the
correct action. One example was asking if a father should steal food for his starving
family from a warehouse of a rich man hoarding food. The results showed no significant
change in moral decision making immediately after the experiment but showed a
significant positive change in moral decision making after a two month follow up. This
shows that not only do mindfulness interventions positively affect moral decision
making, but that there may be latency effects at play. Deciding to help solve climate
change can be considered a moral decision, so this study has a direct relevance to climate
denialism. These studies point to how mindfulness can influence social and altruistic
behavior which can affect peoples’ views on how and if they should support climate

change remedies, and that there may be a timing element present. Since there was no



control group used in this study, future work should include controls to improve the
efficacy of the studies.

In a related study, Wang et al. (2016) randomly investigated 134 Chinese college
students who were told they were in a free association task. The subjects also filled out
the Langer Mindfulness Scale, (Bodner & Langer, 2001), the Connectedness to Nature
Scale, (Mayer & Frantz, 2004), the Inclusion of Nature in the Self Scale, (Schultz, 2002),
and Implicit Association Test, (Greenwald et al., 1998). The mindful interventions
included tasks of categorizations, free association, and multi-perspective thinking. The
mindless group was asked true and false questions only. The results showed that the
mindfulness group scored significantly higher than the mindless group on the scales
measuring environmental connectedness, supporting the authors hypothesis that
mindfulness interventions would lead to higher environmental awareness. This could
ultimately lead to increased environmental action.

Wang et al. (2019) conducted a second study utilizing 103 Chinese university
students to examine if a mindfulness intervention would alter the participants’ belief
regarding climate change. The participants were randomly assigned to either a
mindfulness group and or a mindless group and completed a mindfulness or mindless
intervention (Geng et al., 2011). Then all participants completed the Langer Mindfulness
Scale, (LMS), (Bodner & Langer, 2001), the Implicit Association Test (IAT),
(Greenwald et al., 1998), the Inclusion of Nature in the Self Scale (INS), (Schultz, 2002),
and finally the Climate Change Belief Scale, (CCBS), (Zaval et al., 2014). This study
supports the idea that higher levels of mindfulness are correlated with more climate

change concern. There are three limitations worth mentioning in this study. The first is
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that there was no pre-test to establish the original level of environmental concern, so it is
difficult to say if the mindfulness intervention increased awareness of environmental and
climate change concerns. The second is that since the participant pool is Chinese, and
data has shown that the Chinese people already have a higher level of concern for the
environment than Americans, (Yu et al., 2013). This raises concerns about the initial
level of trait mindfulness since it may be higher than most other cultures, so any
assessment would yield higher environmental concerns. Lastly, the participant pool is
relatively small (n= 103) which raises concerns about the generalizability of the results.
Another way of viewing climate action is to think of it as an altruistic or socially
conscious activity, since the actions are to benefit a wide range of people and not just the
individual making the change (Tang, 2017). Condon et al. (2013) conducted an
experiment where 39 participants from the greater Boston area were randomly assigned
to either a meditation class or the waitlist class (controls). The experimental group was
randomly subdivided again with one group receiving mindfulness training and one group
receiving compassion training. The mindfulness intervention was meditation training,
which differs from Langerian mindfulness. During the study sessions, a confederate
entered the room on crutches, pretending to be in pain. The authors hypothesized that
those subjects receiving mindfulness meditation training would be more likely to give up
their seat to the confederate, and their hypothesis was supported. Both the compassion
trained group, and the mindfulness trained group exhibited higher levels of helping than
the wait list group. This highlights the benefit of mindfulness training on social altruistic
behavior which can become a factor in addressing climate denialism. Additional studies

including other non-meditation-based mindfulness interventions, reflecting a more
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traditional Langerian approach, should be done to further understand the broader effects
of mindfulness on altruistic behavior.

To address the issue of whether mindfulness provides a mechanism for those who
merely want to promote a certain point of view, Schmidt (2016) addresses mindfulness
and ethics. He asks if using mindfulness steers individuals to certain beliefs or opinions
and does this not constitute an ethical issue in that using mindfulness techniques could
steer public opinion in one direction for the benefit of a particular group? This is a
pertinent question especially when we consider using mindfulness techniques with those
individuals who believe climate change is a naturally occurring phenomenon. Schmidt
argues that instead of steering individuals or groups to a specific belief direction,
mindfulness in fact allows individuals to see more options than their current views and
can ultimately make more informed choices, eliminating any ethical concern. The key
here is that the individuals still make their own decisions, but have more data to consider,
leading to more informed decisions., including that climate change could be caused by
human activity.

The foregoing highlights the extreme nature of the consequences of
misinformation and conspiracy theories, specifically as they relate to climate change and
paints a picture that is catastrophic for humankind, if not sufficiently addressed. There
needs to be broad-based support for change and those who think climate change is
natural are proving to be a roadblock to these necessary changes. We need to develop an
empirically and ethically based solution so that these individuals will be provided with a
framework that can expand their view of climate change as human caused and at the

same time, combat conspiracy theories and misinformation.
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Mindfulness exposure, as discussed earlier, offers a unique opportunity to provide
that mechanism since it has been shown to allow individuals to appreciate and understand
complex situations, especially where a significant amount of conflicting information is
available. To my knowledge, no studies have been done which looks at using
mindfulness exposure to see if the views of those who believe climate change is natural
would be modified after using mindfulness techniques. This would be the first study to
test that theory.

Is it expected that after exposing climate deniers to mindfulness techniques, they
will form a different opinion as to the cause of climate change which is more consistent
with the overwhelming evidence presented by the climate scientific community. We
expect that those who believe climate change is a naturally occurring phenomenon will
broaden their views in such a way that they would seriously consider that climate change
is human caused, thus removing one of the major roadblocks to combating climate

change.

Hypotheses

There are nine hypotheses which were tested in this study. They are:

Hypothesis 1: The mindfulness intervention will result in an increased level of
belief that climate change is human caused. A comparison of the results of the cch2
question, both pre and post intervention, which asks if participants believe climate
change is human caused, will provide that determination.

Hypothesis 2: The three assessment tools, Rotter’s Locus of Control, Ten Item
Personality Index, and the Wason Card Selection Task, will yield predictive results

regarding climate change causality beliefs.
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Hypothesis 3: There will be a correlation between those who score high for
internal control on the Rotter's Locus of Control assessment and for those who believe
climate change is human caused.

Hypothesis 4: There will be a positive correlation between elements of the Ten
Item Personality Index and the belief that climate change is human caused; the elements
with a positive correlation are: Conscientiousness, Emotional Stability, and Openness to
Experiences.

Hypothesis 5: There will be a correlation between high scores on the Wason
Selection Task, which reflects a lower level of confirmation bias, and for those who
believe climate change is human caused.

Hypothesis 6: There will be a positive correlation between those who score high
on Rotter's Locus of Control assessment for internal control, and for those who score
higher on the FFMQ Mindfulness assessment.

Hypothesis 7: There will be a positive correlation between elements of the Ten
Item Personality Index and those who score higher on the FFMQ Mindfulness
assessment; the elements with a positive correlation will be: Conscientiousness,
Emotional Stability, and Openness to Experiences.

Hypothesis 8: There will be a correlation between high scores on the Wason
Selection Task, which reflects a lower level of confirmation bias, and those who score
higher on the FFMQ Mindfulness assessment.

Hypothesis 9: There will be a significant change in the level of mindfulness
scores between the LMS14 and the FFMQ assessments due to the mindfulness

intervention.
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Method

This study is an experimental design incorporating a within-subjects and
between- subjects design. It was conducted in the field and on-line. Participants were
given two mindfulness assessments, the Langer Mindfulness Scale (LMS14), consisting
of 14 questions and the Five Facet Mindfulness Questionnaire (FFMQ), consisting of 15
questions. Both assessments are intended to measure trait mindfulness, and higher scores
reflect a higher level of trait mindfulness. They were also given a questionnaire used to
establish their beliefs on climate change causality, the Climate Change Belief Scale,
consisting of 3 questions. This questionnaire was given pre and post
mindfulness/mindless intervention. The Likert-based questionnaire specifically asks if
participants believe that climate change is human caused, and higher scores reflect this
belief. The participants were also given 3 additional questionnaires used to determine the
level of confirmation bias (Wason Selection Task), the level of internal vs. external
control (Rotter’s Locus of Control), and a personality dimension assessment, (Ten Item
Personality Index, TIPI). These last three assessments will be used to determine if any
correlation exists between the assessment results and climate change causality beliefs,
and if the assessments could be used a predictive tool to determine climate change

causality beliefs.

Participants

After receiving approval by the Committee on the Use of Human Subjects
(CUHS) 152 participants were recruited to participate in an experiment comparing beliefs
in climate change causality and state mindfulness. Participants were recruited using the

Qualtrics (Qualtrics, Provo, Utah) recruiting platform. Participants were not
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compensated. Participants were randomly assigned to either the experimental group or
the control group. One hundred and twenty participants were needed, per the G*Power
software tool, (Faul et al., 2017) and 175 were recruited to account for dropouts and
those who do not complete the study measures completely or correctly. The study

ultimately included 152 participants. The experiment was run on-line and remotely.

Measures

The Langer Mindfulness Scale (LMS14), (Pirson et al., 2012) contains 14
questions using a Likert-based scale. This 14 item self-report scale measures the level of
trait mindfulness. The scores are averaged and those participants whose score is above
the average are said to have higher level of trait mindfulness and those whose score is
below average are said to have lower level of trait mindfulness. Participants are asked to
respond to 14 questions. Scores range from 1 to 5. On average, it takes about 10 minutes
to complete. The scale possesses convergent, discriminant, and criterion related validity,
(Pirson et al., 2012). The Climate Change Belief Scale (CCBS, (Leiserowitz et al.,
2008), is a 3-question survey designed to determine an individual’s belief of climate
change causality, either human caused or naturally caused. The scores use a Likert-based
scale and range from 1-5. The scores are averaged and those participants who score
above average are said to believe that climate change is human caused and those who
score below average are said to believe that climate change is a natural occurrence. The
CCBS tool was adapted based on a survey of 1,000 households conducted by Leiserowitz
et al. (2008), which was used to determine beliefs in climate change causality. The Five
Facet Mindfulness Questionnaire, (FFMQ) contains 15 questions which are scored using

a Likert-based scale ranging from 1-5. The scores are averaged and those who score
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above average are said to have higher levels of trait mindfulness and those who score
lower than average are said to have lower levels of trait mindfulness. The measure takes
roughly 10 minutes to complete. The FFMQ is shown to have construct validity,
(Goldberg et al., 2016). The Geng Mindfulness Intervention consists of two
questionnaires. The first questionnaire acts as the mindfulness intervention and consists
of 4 different exercises where participants are asked to categorize or group items in a way
that forces them to use new and novel approaches. This is intended to increase state
mindfulness. It takes roughly 14 minutes to complete. The second questionnaire acts as
the mindless exercise and consists of seven questions where participants are asked either
true/false questions, or to categorize certain items. These are straightforward exercises
which do not require any novel thought. The mindless exercise also acts as the control
measure. It takes roughly 10 minutes to complete. Both the mindfulness and mindless
interventions are based on Langer’s view of mindfulness which states that if a person can
deal with a familiar situation in a new or novel way, it creates a heightened state of
mindfulness, (Bodner & Langer, 2001; Langer & Piper, 1987).

There are three additional assessments, and they were done to examine if there is
any correlation between the assessments and both the climate change causality, measured
by the ccb2 variable and the final measure of mindfulness, the FFMQ. They are also
used to determine if any predictive element exists where the assessments can predict
climate change causality beliefs.

The first assessment tool is the Rotter’s Locus of Control, (Rotter, 1966). It
consists of 15 either/or type questions and the answers relate to either an internal or

external focus of control. It takes less than 10 minutes to perform this assessment. It has
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been shown to have test-retest reliability (Lange & Tiggemann, 1981). The aim of the
assessment is to determine what level of control an individual believes that they possess
over factors affecting their life. The authors believe that the type of control believed by
the participant, either high as evidenced by a score showing high internal control or low,
as shown by a high external control score. This is an indication as to what level a person
believes that they can control their own environment. The extremes are either a lack of
control as shown by a score indicating a high level of external control, or a belief that the
individual has significant control over factors affecting their lives as would be indicated
by a high level of internal control. The intent here is to examine if differing levels of
control are related to climate change causality beliefs as well as to the measured level of
mindfulness.

The second assessment tool is the Wason Selection Task, (Wason, 1960). This
assessment consists of two questions with four possible answers per question. The
participant is asked to choose the correct answer based on a set of rules which are
described to the participant. It takes roughly 5 minutes to answer both questions. The
tool is intended to measure the level of confirmation bias in the participants based on
their answers. Incorrect answers are an indication of a higher level of confirmation bias
and correct answers are associated with lower levels of confirmation bias. The tool has
been widely used since its inception in 1960.

The third assessment tool is the Ten Item Personality Index (TIPI), and it is
intended to identify personality traits for the participants. The tool uses 10 questions
where the participants identify which personality traits are most like their own. The

assessment takes between 5 and 10 minutes to complete. The choices are similar aspects
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of common traits and include items like Critical/Quarrelsome and Dependable/Self-
disciplined. As in the other two assessments mentioned above, the idea is to examine if
there is a correlation between both climate change causality beliefs and any of the
personality dimensions as well as any correlation between the FFMQ mindfulness
measurement and any of the personality dimensions. Convergent validity of the Ten

Item Personality Index has been verified by Ehrhart et al. (2009).

Procedure
Volunteers were sent a link to the Qualtrics system, (Qualtrics, (2024) Provo,

Utah: https://www.qualtrics.com) After reading a brief description of the study,

participants were asked to read and complete a consent form (See Appendix 2). They
were randomly assigned to the experimental or control group, by using the Qualtrics
system and assigning the odd number participants to the experimental group and the even
numbered participants to the control group. Both groups completed the Langer
Mindfulness Scales (LMS14) and the Climate Change Belief Scale (CCBS). The
experimental group performed the mindfulness intervention, and the control group
performed the mindless intervention, Geng et al. (2011), (See Appendix 1B). Both
groups were directed to complete the CCBS again, to measure any change in the belief
that climate change is human caused. Both groups were also asked to complete the Five
Facet Mindfulness Questionnaire, (FFMQ), to measure any change in state mindfulness
based on the mindfulness intervention. Lastly, all participants completed the three
personality assessments, specifically, the Rotter’s Locus of Control, the Ten Item

Personality Index, and the Wason Card Selection task.
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As the study concluded, all participants received a debriefing document. This
was an explanation of the study intent and the findings for the group in general. It was

emailed to all participants who completed the study.

Human Subjects’ Protection
The study is a non-invasive exercise, and the participants could drop out of any
portion at any time, with no penalty. There is minimal risk of harm since the activity is

answering questions and performing verbal exercises.

Confidentiality
All the data that is collected was coded such that no names or personal
information will be kept. All data analysis was performed using coded references to each
individual participant, for example, participant 1, 2, or 3. All personal data will be

destroyed at the conclusion of the experiment.

Definition of Terms

Climate change refers to increasing global temperatures.

Climate Denialism refers to the belief that climate change is a natural occurrence
and not caused by humans.

Five Facet Mindfulness Questionnaire is an assessment that measures a
participant’s level of mindfulness.

Geng Mindfulness/Mindless exercise is an intervention that exposes participants
to a mindfulness exercise with the intent of increasing mindfulness or a mindless exercise

which is used as a control.
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Langer Mindfulness Scale is an assessment that measures a participant’s level of
mindfulness.

Locus of Control refers to the assessment which is meant to determine if
participants view experiences as being either more in their control (internal) or more out
of their control (external).

Mindfulness refers to a mental state focused on the present and emphasizing new
and novel approaches.

Mindlessness refers to a mental state characterized by biased and automatic

thinking and not employing new ways of perception.

Chapter I1.

Results

This Chapter covers the results of the experiment. The results were analyzed
using three approaches, specifically an independent-measures t test for hypotheses land
9, using a two-tailed analysis where p = .05; a multiple regression ANOVA analysis for
hypothesis 2, utilizing a two-tailed approach where p = .05; and a Pearson correlation

approach for hypotheses 3-8, two-tailed, p = .05.
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Hypothesis 1

Using a mindfulness intervention did not change the participants view of climate

change causality as anticipated in the first hypothesis, t (-.626), p = .533, 95% CI [-

.26682, .13937], r = .940.

Descriptive Statistics

Experimental group

Std.

Number Mean Deviation N
ccbl  Experiment  4.2598 2.36254 68

al

Control 4.5952 2.33423 84

Total 4.4452 2.34511 152
cch2  Experiment  4.3235 2.45826 68

al

Control 4.4683 2.30250 84

Total 4.4035 2.36657 152

Figure 1, Descriptive statistics for the climate change belief questions for both pre (ccbl)
and post intervention (ccb2) for the experimental and control group.
Figurel shows the means and standard deviations for the climate change belief questions

both pre and post intervention. The ccbl result is pre intervention and the ccb2 result is
post intervention. Participants in the experimental group totaled n=68, and n= 84 for

the control group.
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ccbl cch2

Figure 2, Climate change causality belief pre and post intervention for the experimental

group.

Figure2 shows no change in climate belief causality based on the mindfulness
intervention for the experimental group.

Hypothesis 2
There was no predictive capability shown by using the three assessment tools,
specifically the Rotter’s Locus of Control, the Ten Item Personality Index, and the

Wason Card Selection Task, R? =.026, F (3, 148) = 1.315, p = .272.

Model Summary

Adjusted R Std. Error of
Model R R Square Square the Estimate
1 1612 .026 .006 2.35920
a. Predictors: (Constant), WasonSelection_All,
RottersLocusControl, TopTenPersonality
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Figure 3, Model Summary for the three personality assessments

Figure 3 shows the model summary results for the three assessment tools and climate
change causality (cch2).

ANOVA?
Sum of Mean
Model Squares df Square F Sig.
1 Regressio 21.952 3 7.317 1.315 272°
n
Residual 823.744 148 5.566
Total 845.696 151

a. Dependent Variable: ccbh2
b. Predictors: (Constant), WasonSelection_All, RottersLocusControl,
TopTenPersonality

Figure 4, ANOVA for three personality assessments and human caused climate change
belief for all participants.

Figure 4 shows the combined regression analysis for all three assessments, Wason
Card Selection Task, Rotter’s Locus of Control, and the Ten item Personality Index

and the belief that climate change is human caused (ccb2) for all participants, showing
no significant result.
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Coefficients”

Standardized
Unstandardized Coefficients Coefficients Correlations
Model B Std. Error Beta t Sig. Zero-order Fartial Part
1 {Constant) 4696 2350 1.965 051
TopTenPersonality -074 050 -123 -1.497 136 - 135 -122 =121
Raotters LocusControl 032 030 RILE 1.072 286 102 088 087
WasonSelection_All 025 153 013 160 873 028 013 013

* Dependent Variable: cch2

Figure 5, Coefficients analysis of the three assessment tools and human caused climate
change belief.
Figure 5 shows the combined coefficients for the three assessment tools, Ten Item

Personality Index, Rotter’s Locus of Control, and the Wason Card Selection Task, and
the belief that climate change is human caused

When calculated individually, there was no significant predictive value for the
Ten item Personality Index and human caused climate change belief (ccb2), R?=.012, F

(1, 150), p = .097.
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Figure 6, Linear regression for the Ten item Personality Index and human caused climate
change belief.

Figure 6 shows no significant predictive value between the Ten item Personality Index
and the belief that climate change is human caused.

There was also no significant predictive value for the Rotter’s Locus of Control,

and the belief that climate change is human caused (ccb2), R?=.010, F (1, 150), p = .211.
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Figure 7, Linear regression for the Rotter’s Locus of Control and the belief that climate

change is human caused.

Figure 7 shows no significant predictive value between the Rotter’s Locus of Control and

the belief that climate change is human cased.

Lastly, there was no significant predictive value for the Wason Card Selection

Task and human caused climate change belief., R?=.001, F (1, 150), p = .735.
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Figure 8, Linear regression for the Wason Card Selection Task and the belief that climate
change is human caused.

Figure 8 shows no significant predictive value between the Wason card Selection Task
and the belief that climate change is human caused.

Hypothesis 3
There was no significant correlation between the number of responses where
climate change was believed to be caused by humans (ccb2) and the Rotter’s Locus of

Control assessment, r =.075, n = 68, p = .606, two-tailed.

R? Linear = 0.004
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@ @ @ @
(o] Q Q (9] (0] Q Q@ O 0]
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Rotters2

Figure 9, Rotter’s Locus of Control and climate change belief causality correlation for

the experimental group.
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Figure 9 shows that no correlation exists between the scores on the Rotter’s Locus of
Control assessment and beliefs that climate change is human caused (cch2) for the
Experimental group.

Hypothesis 4

A correlation for the data revealed a significant relationship between the number
of responses where climate change was believed to be human caused (ccb2) and the
Disorganized/Careless dimension of the Ten Item Personality Index (TIPI), r =.322,n =

68, p =.024, two tailed.

Descriptive Statistics

Std.

Mean Deviation N
cch2 4.3235 2.45826 68
I see myself as 3.34 1.229 68
Critical/Quarrelsome
| see myself as 4.43 903 68
Dependable/Self-
disciplined
| see myself as 2.82 1.304 68
Anxious/easily upset
I see myself as Open to 4.28 .826 68
new experiences/complex
| see myself as 3.69 1.123 68
Reserved/Quiet
I see myself as 4.15 950 68
Sympathetic/warm
I see myself as 2.25 1.320 68
Disorganized/Careless
| see myself as 3.81 1.055 68
Calm/emotionally stable
I see myself as 2.43 1.273 68

Conventional/uncreative
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Figure 10, Descriptive statistics for the Ten Item Personality Index and the belief that

climate change is human caused (ccb2).

Figure 10 shows the means, standard deviations and number of participants in the
correlations comparing the belief that climate change is human caused (ccb2) and the
Ten Item Personality Index.
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Figure 11, Climate change belief causality and Disorganized/careless for the

experimental group.

2
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4

I see myself as Disorganized/Careless

R? Linear = 0.043

Figure 11 shows that a correlation exists between the belief that climate change is

human caused and the Ten Item Personality Inventory dimension of
Disorganized/careless for the experimental group.

Another correlation for the data revealed a result that approached a significant

negative relationship between the number of responses where climate change was
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believed to be caused by humans (ccb2) and the Dependable/Self-disciplined dimension

of the Ten Item Personality Index (TIPI), r =-.245, n = 68, p = .090, two tailed.

R? Linear = 0.057
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(0] (0] Q O] o
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| see myself as Dependable/Self-disciplined

Figure 12, Correlation between human caused climate change belief and the
Dependable/self-disciplined dimension of the Ten Item Personality Index for the
experimental group.

Figure 12 shows a negative correlation that is slightly below significant for the

Dependable, self-disciplined personality dimension and the belief that climate change is
human caused for the experimental group.

There was no significant correlation between the number of responses where

climate change was believed to be caused by humans (ccb2) and the remaining
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dimensions of the Ten Item Personality Index, specifically, Critical/Quarrelsome, r =

.012, n =68, p = .934, two tailed; Anxious/Easily upset, r =.111, n = 68, p = .449, two

tailed; Open to new experiences/complex, r =-.233, n = 68, p = .107, two tailed;

Reserved/quite, r =-.232, n = 68, p = .109, two-tailed; Sympathetic/Warm, r =.112, n =

68, p = .442, two tailed; Calm/Emotionally stable, r = -.220, n = 68, p = .129, two tailed;

Conventional/uncreative, r =.213, n = 68, p = .142, two tailed.

Hypothesis 5

There was also no significant correlation between the number of responses where

climate change was believed to be caused by humans (ccb2) and the results from the

Wason Selection Task, r =.066, n = 68, p = .654, two tailed.

Descriptive Statistics

Std.
N Minimum Maximum Mean Deviation
cch2 68 2.33 10.00 4.3235 2.45826
Wason Selection 69 1.00 7.00 3.4638 1.32376
(Experimental Group
Only)
Valid N (listwise) 68

Figure 13, Descriptive statistics for the correlation between the Wason Selection Tasks

and the belief that climate change is human caused.

Figure 13 shows the mean and standard deviation for the Wason Selection Task and the
belief that climate change is human caused (ccb2) for the experimental group.
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Figure 14, Correlation results between the Wason Selection Task and the belief that
climate change is human caused for the experimental group.

Figure 14 shows that no significant correlation exists between the Wason Selection Task
and the belief that climate change is human caused for the experimental group.

Hypothesis 6
There was no significant correlation between the FFMQ and the Rotter’s Locus of

Control assessment, r = .022, n = 68, p = .878, two-tailed.

Hypothesis 7
There was a significant correlation between four dimensions of the Ten Item
Personality Index and the FFMQ assessment. They were: Critical/quarrelsome, r = .434,

p <.001, n = 68; Anxious/easily upset, r = .437, p <.001, n = 68; Disorganized/careless,
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r=.372, p =.002, n = 68; and Conventional/uncreative, r = .344, p =.004, n = 68. There
was also a nearly significant correlation between Open to new experiences and the
FFMQ, r =.293, p =.015, n =68. There were no significant correlations between the

FFMQ and the remaining dimensions of the Ten Item Personality Index.

R? Linear = 0.139
80.00

60.00

FFMQ

40.00

20.00 @

1 2 3 4 5

| see myself as Critical/Quarrelsome

Figure 15, Correlation between the FFMQ and the Critical /quarrelsome dimension of
Ten Item Personality Inventory for the experimental group.

Figure 15 shows a significant correlation between the FFMQ assessment and the
Critical/quarrelsome personality dimension for the Experimental group.
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R? Linear = 0.0183
80.00

60.00

FFMQ

40.00

20.00 (o]

1 2 3 4 5

I see myself as Anxious/easily upset

Figure 16, Correlation between the FFMQ and the Anxious/easily upset personality
dimension for the experimental group.
Figure 16 shows a significant positive correlation between the FFMQ assessment and

the Anxious/easily upset dimension of the Ten item Personality Inventory for the
experimental group.
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R? Linear = 0.053
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Figure 17, Correlation between the FFMQ and the Disorganized/Careless personality
dimension for the experimental group.
Figure 17 shows that a significant correlation exists between the FFMQ assessment and

the Disorganized/Careless dimension of the Ten Item Personality Inventory for the
experimental group.
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R? Linear = 0.015
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Figure 18, Correlation between the FFMQ and the Conventional/uncreative personality

dimension for the experimental group.

Figure 18 shows a significant positive correlation between the FFMQ assessment and
the Conventional/uncreative personality dimension of the Ten Item Personality Index for
the experimental group.
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Figure 19, Correlation results between the FFMQ and the Open to new experiences
personality dimension for the experimental group
Figure 19 shows a slightly less than positive correlation between the FFMQ assessment

and the Open to new experiences dimension of the Ten item Personality Index for the
experimental group.

Hypothesis 8

There was also no significant correlation between the FFMQ and the Wason

Selection Task, r =-.099, n = 68, p = .422, two-tailed.
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Figure 20, Correlation between the FFMQ assessment and the Wason Card Selection
Task.

Figure 20 shows no correlation between the mindfulness FFMQ assessment and the
Wason Card Selection Task.

Hypothesis 9
There was no significant change in the level of mindfulness for the experimental
group as measured by the LMS14 and the FFMQ, t =-.769, p = .445, 95% ClI [-2.90893,

1.29144], r =-588.

Group Statistics

Std. Std. Error
Number N Mean Deviation Mean
LMS14 Experimental 67 48.2569 9.51424 1.16235
Control 85 45.9378 10.35013 1.12263
FFMQ Experimental 68 48.9373 9.44771 1.14570
Control 85 47.4988 9.52285 1.03290
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Figure 21, Group statistics for the two mindfulness assessments including means,
standard deviations, and standard error.

Figure 21 shows the group statistics comparing the two mindfulness measures for the
both the experimental and control groups.
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Figure 22, Mindfulness Assessments comparison for LMS14 and FFMQ for the
experimental group.
Figure 22 compares of the two mindfulness assessments. LMS14 was taken pre-

intervention and FFMQ was taken post-intervention for the experimental group. No
significant change was evident.
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Control group

There was a significant correlation between the number of responses where
climate change was believed to be caused by humans (ccb2) and three dimensions of the
Top Ten Personality Index specifically, negative correlations to Open to new
experiences/complex, r =-.285, n = 84, p = .009, two-tailed; Reserved/quiet, r =-.307, n
= 84, p = .005, two-tailed; and Calm/emotionally stable, r =-.431, n = 84, p <.001, two-
tailed. There were three slightly less positive significant results for Dependable/self-
disciplined, r =-.239, n = 84, p = .029, two-tailed; Disorganized/careless, r = .249, n =

84, p =.022, two-tailed; and Anxious/easily upset, r =.274, n = 84, p = .012, two-tailed.

R? Linear = 0.038
10.00 o

ccbh2

Q

2.00

2.0 25 3.0 35 4.0 4.5 5.0

I see myself as Open to new experiences/complex

Figure 23, Climate change causality belief and Open to new experiences for the control

group.
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Figure 23 shows a significant negative correlation between the beliefs that climate
change is human caused and the Open to new experiences dimension from the Ten Item
Personality Index for the control group.
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Figure 24, Belief that climate change is human caused and Reserved/Quiet for the control

group.
Figure 24 shows a significant negative correlation between the belief that climate change

is human caused and the reserved/Quiet dimension of the Ten Item Personality Index for
the control group.
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Figure 25, Climate Change causality belief and Calm/emotionally stable for the control
group.

Figure 25 shows a significant negative correlation between the belief that climate change

is human caused the Calm/emotionally stable dimension of the Ten Item Personality
Index for the control group
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Figure 26, Climate Change causality belief and Dependable/Self-disciplined for the
control group.
Figure 26 shows a positive but slightly below significant correlation between the belief

that climate change is caused by humans and the Dependable/Self-disciplined dimension
of the Ten Item Personality Index for the control group.
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Figure 27, Climate change causality belief and Disorganized/Careless for the control

group.
Figure 27 shows a positive and slightly below significant correlation between the belief

that climate change is human caused and the Disorganized/careless dimension of the Ten
Item Personality Index for the control group.
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Figure 28, Climate change belief causality and Anxious/easily upset for the control

group.
Figure 28 shows a positive yet slightly below significant correlation between the belief

that climate change is human caused and the Anxious/easily upset dimension of the Ten
Item Personality Index for the control group.

There was also a significant correlation between the FFMQ assessment and two
dimensions of the Ten item Personality Index, for the control group, specifically,
Critical/quarrelsome, r =.373, n = 85, p <.001, two-tailed; Open to new
experiences/complex, r = .321, n = 84, p = .003, two-tailed; There are four slightly below
significant correlations for Reserved/quiet, r = .246, n = 84, p = ..023, two-tailed,;

Sympathetic/warm, r = .224, n = 84, p = .039, two-tailed; Disorganized/careless, r = .230,
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n =84, p =.034, two-tailed; and Calm/emotionally stable, r = .268, n = 84, p = .013, two-

tailed.
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Figure 29, FFMQ Mindfulness assessment and Critical/quarrelsome for the control

group.

Figure 29 shows a positive and significant correlation between the FFMQ Mindfulness
assessment fand the Critical/quarrelsome dimension of the Ten item Personality Index
for the control group.
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Figure 30, FFMQ Mindfulness Assessment and Open to new experiences for the control
group.
Figure 30 shows a positive significant correlation between the FFMQ Mindfulness

assessment and the Open to new experiences dimension of the Ten Item Personality
Index.
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R? Linear = 0.061
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Figure 31, FFMQ and Reserved/quiet for the control group.
Figure 31 shows a positive yet slightly below significant correlation between the FFMQ

Mindfulness assessment and the Reserved/quiet dimension of the Ten Item Personality
Index for the control group.

49



R? Linear = 0.050
80.00

60.00

<
s y=37.91+2.33"x
[
[™®
40.00 s
° 8
@
20.00 (o]
2.0 2.5 3.0 35 4.0 4.5 5.0

I see myself as Sympathetic/warm

Figure 32, FFMQ and Sympathetic/warm for the control group.
Figure 32 shows a positive yet slightly below significant correlation between the FFMQ

Mindfulness assessment and the Sympathetic/warm dimension of the Ten Item
Personality Index for the control group.
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Figure 33, FFMQ and Disorganized/careless for the control group.
Figure 33 shows a positive yet slightly below significant correlation between the FFMQ

Mindfulness assessment and the Disorganized/careless dimension of the Ten Item
Personality Index for the control group.
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Figure 34, FFMQ and Calm/emotionally stable for the control group.
Figure 34 shows a positive yet slightly below significant correlation between the FFMQ

Mindfulness assessment and the Calm/emotionally stable dimension of the Ten Item
Personality Index for the control group.

Discussion
The first hypothesis which examined whether the use of the mindfulness
intervention would have an impact as to how people viewed climate change causality was
not supported. This may have more to do with the current design than the efficacy of
mindfulness in general. There are two recommendations which could be implemented to
further examine this relationship. The first would be to adjust the pre and post climate
change causality question. In the current design, the questions are the same. One reason

to take this approach was to eliminate any confounding factors which may be caused by
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asking the same question in different forms. A possible alternative would be to use
different approaches to the climate change causality question which would still answer
the question but possibly cause the participants to think differently about the questions.

Another idea is to provide a more robust mindfulness intervention. This could
take the form of additional mindfulness interventions. The study could also be run in a
controlled setting such as a lab, to ensure that the participants are getting the full effect of
the mindfulness intervention. This could also shed light on any differences in the
intervention due to being in the lab vs. being in the field.

Hypothesis 2 predicted that there would be a predictive relationship between the
three assessment tools and the belief that climate change was human caused. The three
assessments were the Ten Item Personality Index, Rotter’s Locus of Control, and the
Wason Card Selection Task. The results showed no significant relationship for the three
assessments when analyzed together, nor when analyzed separately. It could be that no
relationship exists, or that there are other personality factors which could be better
predictors of human caused climate change belief. Possibly using assessments that focus
on social interaction or the desire to belong to different social groups my yield different
results. One example would be the Need to Belong Scale (Leary et al., 2006). It would
be worthwhile to examine if there are other predictive mechanisms because it is critical
to understand how individuals develop beliefs about climate change and causality so that
effective measures can be taken.

Hypothesis 3 predicted a correlation between Rotter’s Locus of Control and the
scores on the climate change causality measurements. The idea here is that those who

possess a high level of internal control would also believe that climate change is caused
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by humans. Those who scored higher on the external control would more likely believe
that climate change was naturally occurring. There was no significant correlation in
either direction which may point to the fact that climate change beliefs tend to be
complex structures and not easily defined by one specific measure. Additional testing
could be done where the participants may be exclusively believers of naturally occurring
climate change and this may shed more light on this possible relationship of external vs.
internal control.

Hypothesis 4 was a bit more complicated in that it examined if any relationship
existed between human caused climate change beliefs and various dimensions of the Ten
Item Personality Index. There were significant results for the Disorganized/careless
dimension of the assessment which may point to a situation where a participant’s
thinking about climate change causality is not well thought out. This could contribute to
the situation where scientific facts and data are ignored since they may not be seen as a
clear and compelling case. The participant may believe consistently with the scientific
data but not because they examined the data but more likely that they came to a correct
but haphazard conclusion. Another dimension that was nearly significant was the
Dependable/self-disciplined dimension. One thought here is that a person who possesses
a higher level of self-discipline and sees themselves a more dependable, may also believe
that climate change is human caused because to think it was naturally occurring would be
at odds with someone who values taking responsibility for their actions which would be
consistent with someone who is self-disciplined. There were no additional significant
results between the remaining Ten Item Personality Index dimensions although it is

interesting that the Open to new experiences/complex dimension had a negative
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relationship, albeit not significant. Additional testing of this specific relationship with a
larger number of participants may point to people who are more open to new experiences
may also be prone to believe in pseudoscience, such as that climate change is a natural
occurrence.

Hypothesis 5 predicted a negative relationship between the scores on the human
caused climate change assessment and the Wason Selection Task. The Wason Selection
Task is intended to measure the level of confirmation bias. A high score on the test
indicates a high level of confirmation bias. The expectation was that a participant who
believed that climate change was human caused would score low on the Wason Selection
task, in other words low on confirmation bias. The results were not significant nor was
there a negative relationship. Further testing of this hypothesis is warranted and might
possibly use a more targeted participant group of people who strongly believe that
climate change is naturally occurring since this group seems to have an entrenched view
of the situation.

Hypothesis 6 tested the relationship between the Rotter’s Locus of Control
assessment and the FFMQ, which measures mindfulness. The prediction here was that a
high score on the external locus of control would not correlate with a high score on the
mindfulness, FFMQ questionnaire. In other words, participants who were more mindful
would also internalize their beliefs meaning they were more responsible. Since there was
no significant correlation between the internal control scores and the mindfulness scores,
this hypothesis was not supported.

Hypothesis 7 predicted a positive correlation between certain elements of the Ten

Item Personality Index and the Mindfulness FFMQ assessment. There were three
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dimensions that had a significant correlation, specifically Critical/Quarrelsome,
Anxious/easily upset, and Disorganized/careless. Since higher levels of mindfulness are
associated with a more expansive decision-making process, it seems that being more
critical would align with that idea. In a different vein, someone who is anxious may be
more mindful of their surroundings. Increased sample sizes may shed more light on this
relationship. It is difficult to say why someone who is more disorganized may be more
mindful. Since someone who is more mindful tends to incorporate many and new ideas,
they may be interpreted as being disorganized. More studies here would also be
warranted. Lastly, there was a nearly significant correlation between the Open to new
experiences dimension and the Mindfulness FFMQ assessment. This would make sense
since one of the hallmarks of mindfulness is examining new and novel approaches to
things.

Hypothesis 8 predicted a negative correlation between scores on the Wason
Selection Task and the FFMQ Mindfulness assessment. The idea here is that the high
score on the Wason Selection Task indicates a lower level of confirmation bias. It was
expected that those who scored higher on the mindfulness assessment would have a
lower level of confirmation bias. The results leaned in that direction but were not
significant. Increased sample sizes may bear out this hypothesis in future studies.

Hypothesis 9 predicted that there would be an increased level of mindfulness after
exposure to the mindfulness intervention. The pretest was the LMS14 which was
compared to the post test FFMQ. The results showed no significant change in the level

of mindfulness due to the mindfulness intervention. This again could be due to a
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somewhat limited mindfulness intervention. Additional and more robust mindfulness
interventions would be something to test in future studies.

There were five significant correlations in the control group. Three were between
the belief where climate change was believed to be caused by humans (ccb2) and three
dimensions of the Ten Item Personality Index. The specific dimensions were Open to
new experiences/complex, Reserved/quiet, and Calm/emotionally stable. One
explanation could be that since these participants were not exposed to any mindfulness
intervention, their beliefs about climate change causality could be shaped by being open
to the vast amount of scientific data supporting the view that climate change is human
caused and that they calmly and accurately analyze the data.

There were also two significant correlations between the FFMQ and two
dimensions of the Ten Item Personality Index, specifically Critical/quarrelsome and
Open to new experiences. These results are like the results for the experimental group
where these dimensions also had a significant or nearly significant correlation. This may
be another indication that the mindfulness intervention should be more robust, since the
results are similar between the experimental and control groups.

The control also had three dimensions of the Ten Item personality Index where
slightly below significant results correlated with the belief that climate change is human
caused. The three items were Dependable/self-disciplined, Disorganized/careless, and
Anxious/easily upset. In the case of someone who is self-disciplined, it may be that they
would struggle with disagreeing with the existing science and would choose to believe in

the science. It is less clear why someone who is disorganized or careless would believe
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in the science but it's possible they may tend to make quick decisions, and in this case,

they choose science.

Limitations

One limitation is that the experiment used a single session mindfulness
intervention. While this should have yielded valuable data, it would be more effective to
measure the results over time, for example, every two months for up to six months to
examine if there are any latent effects for the intervention. It would also be beneficial to
add additional mindfulness interventions to get broader results. While we used the
CCBS which asked whether the participants believe climate change is human caused or
not, future studies incorporating additional assessment tools would be beneficial. It
would be prudent to assess climate change causality beliefs using a different tool in
addition to the CCBS. The study was done on-line with participants recruited from the
Quialtrics program. This could be an issue in that the study was more remote than a lab-
based study which may raise control concerns. Running a similar study in a lab setting
may Yyield additional results. All responses were included, including any which may be
considered outliers. Tightly managing the selection and administration process will help
to minimize these concerns. The number of participants (n=152) yielded statistically
significant results, but it is still a comparatively small sample, so caution should be taken
in terms of generalization. Increasing the sample size in future studies would also be
prudent. Lastly, additional studies where the target population are those that believe
climate change is a naturally occurring phenomenon would be beneficial since we want
to know if any effect exists by using the mindfulness intervention on this specific group.

There was also no budget for the study which may have impacted recruitment. There

58



was an offer to potential participants to participate in a drawing for a $50 gift card upon
successful completion of the study. There was also a small advertising fee for the

recruitment, which was covered by the PI.

Future study considerations
Future studies should incorporate broader and additional mindfulness
interventions. This would add additional data to any possible effect for this intervention.
Running a similar study in a lab could also be beneficial but care should be taken to
include more than undergraduate students since they generally believe climate change is
human caused. Increasing the sample size would be beneficial as well as targeting

groups who believe climate change is a natural occurrence more specifically.
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Appendix 1.

Appendix 1A

Langer Mindfulness Scale (LMS14)

1. 1 like to investigate things.

2. | generate few novel ideas.

3. I make many novel contributions.

4. | seldom notice what other people are up to.

5. lavoid thought-provoking conversations.

6. |am very creative.

7. lam very curious.

8. Itry to think of new ways of doing things.

9. | am rarely aware of changes.

10. 1 like to be challenged intellectually.

11. I find it easy to create new and effective ideas.

12. 1 am rarely alert to new developments.

13. 1 like to figure out how things work.

14. I am not an original thinker.
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Appendix 1B

Geng, et al, (2011), Mindfulness/Mindless Intervention

Mindful Learning

Mindless Learning

1. (2 minutes) Please write
down 10 possible functions
for a bottle of purified
water.

2. (4 minutes) Please sort the
words below into different
categories with certain
standards. Do it several
times and sort them with
different standards each
time. Write down the
standard briefly.

(1) Apple (2) Cloud (3) Leisure
(4) Hammer (5) Sheep (6)
Candle (7) Moon (8) Sun (9)
Enlist (10) Horse (11) Sunshine
(12) Keyboard (13) Mobile
Phone (14) Prairie (15)
Gunpowder (16) Ocean (17)
Fox (18) Tax (19) Banana (20)
Depression

3. (3 minutes) Please made up
a story relating these two
pictures together

1. (1 minute) Please write down 2 basic
functions of a bottle of purified water.

2. (3 minutes) Sort the words below by tools,
fruits and animals.

(1) Hammer (2) Apple (3) Sheep (4) Hammerhead
(5) Pig (6) Orange (7) Banana (8) Tiger (9)
Forceps (10) Scissors (11) Cantaloupe (12)
Strawberry (13) Shovel (14) Dog (15) Cat (16)
Pomelo (17) Fox (18) Screwdriver

3. (2 minutes) Quiz

National anthem of PRC is ()

A March of the Volunteers B La Marseillaise

(1)You call your mum’s husband

(2)You call your grandfather’s wife

(3)The seven colors in a rainbow are

True and False:
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3. (5 minutes) Please match
the adjectives with the
occupation below. (Words
can be used more than one
time.)

(1) Lawyer

(2) Doctor

(3) Teacher

(4) Painter

(1)Christmas is the traditional festival of China. (

)
(2)The capital of PRC is Beijing. ()

4. (4 minutes) Count the number of the fruit,
vegetable and other foods in the picture below
separately:

P W & ©
@ o
@ 7O PR
a& u{é_ 4

4. (4 minutes) choose the task for different
jobs.

(1) Farmer a. Painting
(2) Cleaner b. Diagnose
(3) Lawyer c. Selling
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(5) Actor

A. fake b. strict c. patience d.
exquisite e. voluble f. innovate
g. pedantry h. boring i. tough j.
sentimental k. enthusiasm .
rational m. reality n. calm o.
amiable p. conservative g. doubt
r. imagine s independent t.
optimism u. direct v.
understanding w. intellectuality
X. decisive y. bossiness z.
impulse

(4) Doctor

(5) Teacher

(6) Actor

(7) Painter

(8) Seller

(9) Driver

(10) Soldier

d. Farming

e. War

f. Cleaning

g. Lawsuit

h. Driving

i. Performance

J- Teaching
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Appendix 1C

Climate Change Belief Scale (with sample answers)

“How convinced are you that global warming is happening -- would you say you are
completely convinced, mostly convinced, not so convinced, or not at all convinced?”

50
41
37
wi
=
[*]
o
g
5}
o
E
S
15}
=
st 14
5]
=¥
5
3
. | | M =
Completely Mostly Not so Notatall  Don't know
convinced convinced convinced convinced

“Which comes closer to your own view -- most scientists think global warming is
happening, (or) most scientists think global warming is not happening, or there is a lot of
disagreement among scientists about whether or not global warming is happening?”’

(asked of those respondents who were mostly or completely convinced global warming is
happening)
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disagreement

“If global warming is happening, do you think it is -- caused mostly by human activities

(or) caused mostly by natural changes in the environment?”
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(asked of those respondents who were mostly or completely convinced global warming is

happening)

75 70

50

25

Percent of Respondents

15

Human activities Natural changes Both equally (vol)  Don't know
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Appendix 1D

FFMQ-15: 15-item Five-Facet Mindfulness Questionnaire

Instructions

Please use the 1 Rarely true Some
(never or very

rarely true) to 5 )
(very often or -times true
always true) scale

provided to

indicate how true

the below

statements are of

you. Circle the

number in the

box to the right of

each statement

which represents

your own opinion

of what is

generally true for

you. For

example, if you

think that a

statement is often

true of you, circle

‘4> and if you

think a statement

is sometimes true

of you, circle ‘3°.

Never or very

rarely true

1. When |
take a shower
or a bath, |
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Often true

Very often or
always true



stay alert to
the sensations
of water on
my body.

2. I’'m good at
finding words
to describe
my feelings.

3. I don’t pay
attention to
what I’'m
doing because
I'm
daydreaming,
worrying, or
otherwise
distracted.

4. | believe
some of my
thoughts are
abnormal or
bad and |
shouldn’t
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think that
way.

5. When |
have
distressing
thoughts or
images, |
“step back”
and am aware
of the thought
or image
without
getting taken
over by it.

6. | notice
how foods
and drinks
affect my
thoughts,
bodily
sensations,
and emotions.

7. 1 have
trouble
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thinking of
the right
words to
express how |
feel about
things.

8. 1 do jobs or
tasks
automatically
without being
aware of what
I’m doing.

9. | think
some of my
emotions are
bad or
inappropriate
and |
shouldn’t feel
them.

10. When |
have

distressing
thoughts or
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images | am
able just to
notice them
without
reacting.

11. | pay
attention to
sensations,
such as the
wind in my
hair or sun on
my face.

12. Even
when I’'m
feeling
terribly upset
I can find a
way to put it
into words.

13. | find
myself doing
things without
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paying
attention.

14. 1 tell
myself |
shouldn’t be
feeling the
way [’'m
feeling.

15. When |
have
distressing
thoughts or
images | just
notice them
and let them

go.
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Appendix 2

Consent Form

Environmental Survey

Pl: Terry Quinn

Email: teq718@g.harvard.eduteq718@g.harvard.edu

Mobile Phone: 619-890-1556

Research Summary

TITLE: Environmental Survey

PRINCIPAL INVESTIGATOR: Terry Quinn, teq718@g.harvard.edu

PURPOSE: To understand the current opinions on various environmental issues as they
relate to the upcoming Presidential election

PROCEDURES: The survey will be conducted remotely and consist of filling out and
answering five questionnaires, including one exercise. The gquestionnaires consist mostly
of short answer type questions and dela with areas such as climate change, how you
perceive Mindfulness, questions about your personality, such as are you outgoing or
more of a stay-at-home type of personality, and some demographic questions. The total
time necessary is estimated to be 130-40 minutes.
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As part of the research design, you may not be told about the purpose or procedure of this
research. However, the purpose or procedures will be disclosed to you following your
participation, where a more complete explanation of the goals of the study will be
provided.

ACCESS TO YOUR TEST RESULTS: You will have access to your results at the
conclusion of the study.

RISKS AND DISCOMFORTS: This is a minimal risk study. Your participation is
strictly voluntary, and you may discontinue the study activities at any time.

BENEFITS: The study will help to understand the general public’s opinions on various
environmental issues which may help in policy decisions.

ALTERNATIVES: You may choose not to be in this study, and you may also choose to
discontinue the study at any time.

CONFIDENTIALITY:: Hard copy data and contact information will be stored in locked
files and locked offices. The digital data will be stored on a computer requiring a
password to access. All programs and access to the system will be password protected
with encrypted data transmission as needed for enhanced security.

COSTS: It will not cost you anything to participate in this study.

PARTICIPATION: If you have any questions, concerns, or complaints regarding this
study now or in the future, contact Terry Quinn, (619) 890-1556.

You do not have to join this or any research study. If you do join the study and later
change your mind, you have the right to quit at any time. If you choose not to join any or
all parts of this study, or if you withdraw early from any or all parts of the study, there
will be no penalty or loss of benefits to which you are otherwise entitled.

If in the future you decide you no longer want to participate in this research, we will

remove your name and any other identifiers from your data, but it will not be destroyed
and we may continue to use it for research.
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Please mark YES if you have read and understood this consent form and would like to
participate in the study. *

[ Yes

L1 No
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