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PSYC 100 |

WELCOME TO PSYCI00
AT QUEEN'S UNIVERSITY

T ———

Welcome to PSYCI00 at Queen’s University!

We are thrilled to be moving to an Open Access textbook
for this course. This means that students do not have to pay
for this textbook (saving students an estimated $272,000 CAD
each year in textbook fees for this class!), and that students
have multiple options for the medium of access to best suit
their needs (e.g., you can read this textbook from the website,
you can download it as a PDF, you can use an e-reader, and
more!). Importantly, Open Access also means that we've been
able to adapt chapters written by leading experts across the
world, customizing them for use in PSYCI00 here at Queen’s.

This shift towards Open Access in PSYC100 has been a large
project, with many collaborators. This course was updated with
the support of the Queen's University Department of
Psychology, Queen’s University Arts and Science Online,
Student Academic Success Services, faculty and staff from
across campus, and our graduate and undergraduate student
communities. We are excited to share this content with you,
and are proud to be a part of your foundational learning in
psychological science!
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There is an important collaborative culture inherent in Open
Access. Authors initially dedicated time and effort to write
these chapters with the intention of them being freely shared
and adapted by users to teach about evidence-based
psychological science. We want to continue to grow this
collaborative culture, including you in the process. Here is how
we hope to do this:

As you go through the content, if you notice substantive
(not grammatical) errors such as broken links, etc., please
report it to the technical forum in OnQ. If you give us your
permission, we will add your name to this chapter as an
undergraduate student at Queen’s who contributed to
this shared resource.

If you have “l wish | knew more about...” comments, or
comments related to the content in PSYCI00, please email
PSYC100.coord@queensu.ca from your QueensU email
account. Though we can’'t address everything in this
course, we will do our best to connect you with helpful
information and will consider content edits in future
iterations of this book.

A special thanks to two student contributors list: Megan
Herrewynen and Stephanie Manuel. These two students were
the undergraduate Departmental Student Council (DSC) co-
presidents in the 2018-2019 academic year who provided
student input on the move towards an Open Access textbook.
The Psychology Department is fortunate to have an active DSC,
and we thank you all for taking the time and effort to provide
helpful feedback!

Psychology can be considered as the scientific study of
brains and behaviours. This is an admittedly broad definition:
in this course, you will have the opportunity to learn about just
some of many ways that psychological science plays a role in
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our lives. Thank you for being with us as we begin to lay the
foundation for further exploration into this discipline.
With best wishes,

Meghan Norris, PhD
Undergraduate Chair in Psychology

Thank You to our Queen’'s University Student Contributors!

Shereen Anis
Suchnoor Dhillon
Shannon Gagnon
Melody Garas
Jason Herrington
Megan Herrewynen
Jessica Hewko
Pascale Leclerc
David Lu
Stephany Magee
Stephanie Manuel
Cristiane Marques
Liam Murdock
Nasser Nayed
Amy Norris

Chloe Taunton
Bryn Thompson
Michelle VandenBerg
Yuyang Wang
Kelly Watson
Tianyi Zhao
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PSYC 100 |

INTRODUCTION TO
PSYCHOLOGY
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1. Navigating Principles
of Psychology

By Jeremy G. Stewart & Melissa Milanovic

Overview

Principles of Psychology (PSYC100) at Queen'’s University is a
course where we regularly hear that: a) students typically really
enjoy the course, and b) students find the course challenging.
The goal of this module is to provide an overview of some of
the challenges of taking PSYC100 at Queen’s University and
strategies to overcome them. In this chapter, we first describe
what you know from experience: University life, in general, is
at once exciting and demanding. The demands of University
life provide the backdrop for the particular challenges that we
think are most central to Principles of Psychology. We divide
these challenges into those that have most to do with the
academic content and those involving our emotional
experiences while taking the course. We end by describing
evidence-based strategies to overcome these academic and
emotional challenges. We hope that this information will act as
a reference or starting point to set you up for the best possible
outcomes in this course.

Learning Objectives

1. Describe factors that impact adjustment to post-
secondary education, and that predict success.

2. Understand that psychology is a broad science that
integrates diverse approaches and methodologies that
have their roots in other disciplines (e.g., Biology,
Mathematics, Philosophy).

3. Learn the scope of mental health problems faced by
University students (including those enrolled in Principles

Navigating Principles of Psychology | 7



of Psychology) and how that might affect working with
course content.

4. Define trigger warnings and describe the existing
evidence for why they are not used in Principles of
Psychology.

5. Understand and use (where appropriate) strategies to
overcome the academic challenges that this course may
present.

6. Understand and use (where appropriate) strategies to
overcome the emotional challenges that this course may
present.

University Life

Attending university is unquestionably a privilege. For many,
their university years are a momentous period wherein their
lives are enriched academically, socially, and emotionally. These
years are rife with change; many people transition from late
adolescence dependent on parents and/or other caregivers to
adults entering the workforce to begin their careers. Along with
excitement and opportunity, university life also brings a slew
of normative demands and stressors. The approaches you take
to navigating the academic and emotional challenges of this
course, in particular, need to be weighed in the context of
adjustment to university life in general.

There is now a large research literature on academic
adjustment, defined as one's ability to adequately cope with
the demands of post-secondary education. The concept
encompasses much more than doing well in courses; it also
includes one’s motivation to learn, satisfaction with University
life, and a sense of goals and purpose (e.g., Baker & Siryk, 1986).
It also includes non-academic factors, particularly one’s social
and emotional adaptation to University.

Not surprisingly, better academic adjustment predicts
degree completion and academic achievement (Brady-Amoon
& Fuentes, 2011; Gerdes & Mallinckrodt, 1994). That said, if you
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are in your first year (or even upper years), there are a number
of challenges that you may be navigating that can impact your
adjustment. These include, but are not limited to:

Loneliness. This state of mind may be attributed to
separation from family, high school and/or hometown
friends, and other important people in your life.

Financial stress. University is expensive and you may be
faced with debt, the need to reduce expenses, and/or
needing to increase income (e.g., through a part-time job).
Class format. Many university classes are large (each
PSYC100 section has at least 400 students formally
enrolled), somewhat impersonal, and have less structure
than a typical high school classroom. This format creates
many challenges, including opportunities for distraction.
Freedom. Most students have much more independence
in university than they did before. With freedom and
flexibility comes the need to regulate key aspects of your
life, including sleep, diet, study schedule, and exercise.
Social opportunities. University involves meeting new
people with experiences, beliefs, and passions that may
substantially diverge from your own. This opportunity is
exciting and leads to forming new peer groups and
relationships. At the same time, there is a need to choose
whether or not to engage in certain recreation activities,
and more broadly, how to balance one’s work life and
social life.

Personal and emotional problems. From a developmental
perspective, the years during which many attend
undergraduate university programs — between late
adolescence and late 20s — are critical for developing
personal values, beliefs, and goals, as well as intimate,
trusting relationships (e.g., Erikson, 1963). Questioning
one's purpose, self-worth, relationships, etc. is normal. That
said, doing so can also contribute to emotional turmoil
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and personal crises (more on personal and emotional
challenges below).

In sum, the challenges of this Introductory Psychology course,
or any course you might take, do not occur in a vacuum, but
instead exist in the context of the many other demands that
university life presents. This point is important to remember.
We are not suggesting that PSYCI100 is the only challenge in
your life (we are sure that is far from true) and we do not believe
that the strategies we suggest for navigating the course are
“one size fits all”. We hope to shed light on some of the more
common barriers, and provide a useful starting point for
building a set of individualized skills and strategies.

The following video provides some general insights into
university life, and ways to approach your studying.

An interactive H5P element has been excluded
@ from this version of the text. You can view it online
here:
https://ecampusontario.pressbooks.pub/
testbookje/?p=4936#h5p-365

Challenges in Principles of Psychology

At Queen’s University (and, we suspect, at many other
institutions) Principles of Psychology is not a “bird course” (i.e.,
a course in which it is very easy to get a high grade). In fact,
www.birdcourses.com rates the course a “C” for “birdiness” —
their scale is the academic letter grade system, with F being
the most difficult / least “birdy” course — based on input from
students who have taken it in the past decade. Overall, we
agree with this assessment — from our perspective, Principles
of Psychology is one of the more rewarding and interesting
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courses offered at Queen’s. However, part of what makes it
this way is also why it presents both academic and emotional
challenges for students.

Academic Challenges

Psychology is a science. Perhaps the most common source
of academic difficulties in Principles of Psychology stems from
a fundamental misunderstanding of what psychology is. Many
find the degree to which topics like neuroanatomy,
endocrinology, reproductive biology, genetics, statistics, and
research methods (to name a few!) are emphasized in
Principles of Psychology surprising. There is a misconception
that knowledge of these topics is only relevant to “hard
sciences” like Biology, Chemistry, Physics, Mathematics, etc.
While understandable, this view is an unhelpful, false
dichotomy that we strive to debunk in this course.

The study of psychology is firmly grounded in empiricism
and the scientific method. In order to understand and interpret
research in psychology, it is critical to have a firm grasp of
research design, hypothesis testing, and statistics. Further, one
of the most exciting things about Psychology is that it is multi-
disciplinary. Our thoughts and behaviors are complex, and to
understand them, scientists must draw on theory and
methods from diverse disciplines. One example of drawing on
information from diverse fields is the National Institute of
Mental Health's influential Research Domain Criteria (RDoC)
project. Launched in 2008, the RDoC framework has shaped
how scientists study the causes and symptoms of mental
illnesses. A core RDoC tenant is that mental illness must be
classified and studied at multiple “units of analysis” (e.g.
molecules, cells, brain circuits, behaviours). Guided by this
comprehensive understanding of mental illness, scientists and
clinicians have made breakthroughs in treatment and
prevention.

What does all of this mean? The bottom line is that some
of the content in Principles of Psychology will overlap (and
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even extend) material that you may see in courses in Biology,
Chemistry, Statistics, Mathematics, and others. For instance,
you will learn about the anatomy and physiology of structures
involved in sensation and perception, and about the statistical
properties of a normal curve. Learning content that overlaps
with a range of other disciplines is undoubtedly a tall order
for students to tackle, but the variability and multi-disciplinary
nature of psychological science is what makes it a fascinating
and rewarding area of study.

Psychology is very broad. Related to the point above,
Principles of Psychology covers considerable ground in the 24
weeks allotted to lectures and labs. Topics touch on many of
the major disciplines in psychology, including Sensation and
Perception, Clinical Psychology, Neuroscience, Developmental
Psychology, Personality and Social Psychology, Learning/
Behavioural Psychology, and Cognitive Psychology. These areas
of psychology are in and of themselves very broad (indeed, our
department devotes several upper year courses to each) and
include multiple sub-disciplines. The course also touches on
the history of psychology, research methods, and statistics. So,
a lot to accomplish in a short period of time!

One challenging aspect is learning and mastering a lot of
information. The diversity of topics covered makes this learning
tricky, as you might feel as though you are “shifting gears”
frequently, rather than cruising seamlessly from one content
area to the next. This challenge makes students more flexible,
efficient, and altogether better learners, and this is one of the
benefits of studying psychology. So the potential added layer
of difficulty in the short-term is worthwhile in the long term!
Second, lectures, readings, learning labs, and quizzes wiill
emphasize common threads or connections among course
topics. We have made an effort to have content build on itself
wherever possible, and to demonstrate how very diverse areas
of psychology share common basic principles and themes.

Multiple Methods of Learning. Especially in the blended
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version of Principles of Psychology (students attend lecture),
the material is presented and learned in several formats.
Relative to traditional models, this instructional approach
improves performance and attendance, partly because
students prefer blended courses to traditional courses
(Stockwell et al, 2015). However, active engagement with
course material (e.g., preparing for and participating in learning
labs; completing quizzes; preparing for lecture by reviewing
and annotating textbook readings) takes time. It also is harder
than passively absorbing content by simply “showing up” for
weekly lectures and labs. Making full use of the different ways
of learning offered in Principles of Psychology may mean
prioritizing them regularly from week-to-week.

Fully benefitting from the richness Principles of Psychology
demands organization, scheduling, and planning ahead.
University life is busy and presents opportunities and
challenges that you will be juggling while enrolled in this
course. AndPrinciples of Psychology is only one of the courses
in which you are enrolled! Thus, in many ways, this course (and
most others) asks you to reflect on what's important to you
and purposefully adjust your behavior so that it is in line with
your priorities and goals. This reflection takes self-knowledge
and maturity; it's disarmingly difficult at times to act in a value-
consistent manner. In fact, some psychotherapies aim to
reduce symptoms of depression and anxiety in part by helping
patients identify values and change behaviour in accordance
with them (e.g., Acceptance and Commitment Therapy; Hayes,
Strosahl, & Wilson, 2011). Structuring your time (see “Strategies
to Overcome Academic Challenges” below) is a great place to
start. If nothing else, it can make a proverbial mountain look
more like a molehill, and is a good way to set yourself up for
success in this course.

Emotional Challenges

Principles of Psychology may be more emotionally taxing
than many or all of your other courses. Generally, this response
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is because much of (but not all) of the content tackles human
processes — how we perceive, think, feel, and behave. In short,
the course content can be highly relatable, and you may make
connections with what you've learned about yourself, your
loved ones, and/or other important people in your life. In our
experience, this relatability interacts with what students bring
into the course. We can all probably think about significant
hardships we've endured and moments in our lives that have
tested us to our limits; we all bring our unigue emotional
histories. Here, we focus briefly on what we know about the
mental health of university students and aspects of the course
content that may be especially challenging for those with lived
experience with mental illness.

University Mental Health. In late 2014, the World Health
Organization’s (WHO) World Mental Health International
College Student (WMH-ICS) surveys were launched. The initial
round of surveys were completed by over 14,000 first-year
university students across 19 institutions in 8 countries. The
scope and rigor of these surveys has already provided
unparalleled insight into the mental health of university
students and the impact mental iliness has on adjustment and
functioning.

The results are sobering. More than 1in 3 (35.3%) of first year
students reported at least one diagnosable mental illness
(according to the Diagnostic and statistical manual of mental
disorders [4th ed.]; DSM-IV; American Psychiatric Association,
1994) in their lifetimes. Among these, the most common were
Major Depressive Disorder (21.2%) and Generalized Anxiety
Disorder (18.6%), mental illnesses characterized by low mood
and/or a lack of pleasure and persistent, frequent anxiety,
respectively. Although less commmon, alcohol and substance
use disorders affected more than 1in 5 students (Auerbach et
al.,, 2018). Critically, more than 80% of these mental illnesses
began prior to the start of university, and fewer than 1in 5
students with at least one mental illness reported receiving
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even minimally adequate treatment in the year prior to being
surveyed. Perhaps consequently, pre-matriculation mental
illnesses are related to University attrition (Auerbach et al,
2016).

The WMH-ICS surveys also have shed light on how common
suicidal thoughts and behaviors may be among incoming
students. In their lifetimes, nearly one-third (32.7%) of students
reported seriously thinking of killing themselves on purpose
(i.e., suicidal ideation) while 17.5% (more than 1 in 6) reported
having made a plan to die by suicide (e.g., what method they
would use and where they would do it). Finally, before starting
University, more than 1 in 25 students (4.3%) reported having
done something to purposefully injure themselves with some
intent to die by their own hands (i.e., a suicide attempt) (Mortier
et al, 2018). Further, an additional 4.8% to 6.4% of students
experienced first onsets of suicidal thoughts or behaviours
during university annually (Mortier et al., 2016). That means that
each year, we would expect approximately 1in 5 students who
had never experienced suicidal thoughts and behaviours in
their lives to first report them in any given university year.

These are alarming statistics. It may not be surprising that
the presence of mental illness(es) and/or suicidal thoughts and
behaviours are associated with poorer academic performance
(Bruffaerts et al., 2018; Mortier et al., 2015) and not completing
one's program of study (Auerbach et al., 2016). However, mental
illness and suicide can impact our lives in indirect ways, even
if we are not personally coping with these. Given how
widespread these problems are, if we ourselves are not
experiencing symptoms related to mental illness and/or
suicidal thoughts and behaviours, someone we love and are
very close to—a parent, sibling, partner, friend—certainly is.

There are two take-home points from this discussion. First,
mental health problems are common. If you are coping with
them, you certainly aren’t alone. Research suggests that
mental illness reduces student academic success and
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adjustment in university overall, but very few people receive
the treatment that might help. Accessing personal support
systems and professional help will increase your ability to
navigate university life (see strategies below as well). Second,
your lived experiences with symptoms related to mental illness
will provide a unique lens through which to view the material; it
may also leave you open to strong and/or unexpected reactions
to aspects of the course content. It's impossible to predict what
may be most jarring; nonetheless, below we turn to some
notable parts of the course content that may be most
emotionally challenging.

Course content. As much of the content of Principles of
Psychology concerns the study of us — what we think and feel,
how we act, and what we experience - parts of the material
may resonate with you deeply. Indeed, we hope this is the case!
The potential downside is you may come across content that
you find challenging or activating.

Given the prevalence of mental illness and suicide in the
general population, an obvious area in which you may face
some tough course content is the Clinical Psychology section.
This section will: give a broad overview of the history of mental
illness; cover the symptoms, course, and causes of several
psychiatric conditions; and discuss available treatments.
Hearing about the specific symptoms of mental illnesses and
the impacts these can have on people’s lives can remind us
of our own personal experiences and/or what our loved ones
have been through. In general, hearing about precursors to
psychiatric symptoms - for example, child abuse, major
traumatic events (e.g, being the victim of violence), and
substance use — can be upsetting. Hearing about the hardships
people face and the fundamental inequalities that can bring
on and perpetuate mental illness can be moving. A challenge
of this course, and this section in particular, is noticing how
these things impact us, taking care of ourselves as needed,
and using our experiences as fuel for our scholarship. These
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challenges are tricky to accomplish, and we provide some
strategies that could prove helpful below.

The emotional challenges of the course content do not end
necessarily with the Clinical Psychology section. For example, a
major topic in Social Psychology concerns how people create
“in groups” (others with whom one feels they have a lot in
common) and “out groups” (others who share few of one’s
broad characteristics and/or belies). Creating these
dichotomies has an important evolutionary and interpersonal
function. Nonetheless, our tendency to think in terms of “in
groups” and “out groups” can contribute to stereotypes,
bigotry, and hatred. Many of us and particularly those with lived
experience of discrimination may find this difficult to discuss
and learn about. As another example, a large and vibrant area
of research in Developmental Psychology concerns how
children form caring relationships with their parents, and how
those relationships are fostered (or thwarted) by parenting
practices over time. Learning about attachment styles (e.g.,
Bowlby, 1969) can be quite provocative depending on your
experiences with being cared for and parented when you were
young.

The key take away is that, more than many other courses,
the content within Principles of Psychology may trigger strong
feelings and reactions. We think that the strong emotions
psychology may generate is a strength of psychology and
something that can make it intrinsically fascinating. We also
think that the potential for content to be provocative is
something to keep in the back of your mind and watch in a very
purposeful way (see more below).

Strategies for Successfully Navigating this Course

Strategies to Overcome Academic Challenges

The change from a high school to university course load can
feel dramatic. Suddenly there are extensive readings to
complete each week, assignments to stay on top of, and
examinations to prepare for, across multiple courses. It can be
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easy to become overwhelmed with the amount of academic
material to manage. The following are some strategies to help
manage your academic demands to help facilitate your ability
to manage your time effectively.

Scheduling your time. It is very helpful to get into the habit
of creating a weekly schedule. This scheduling not only helps
you to sort out what work you plan to focus on each week, and
when, but also ensures you are scheduling balanced activities
into your life outside of your academics. Having a schedule can
lead you to be more productive with your time and manage
feelings of being overwhelmed by all of the things you need to
do each week.

The Student Academic Success Services at Queen's
University provides a helpful technique for generating a weekly
schedule (http:/sass.queensu.ca/wp-content/uploads/2019/02/
Weekly-Schedule-Template-2019.docx.pdf) that helps you to
make sure you are scheduling your time to include all of your
fixed commitments (such as classes, appointments, and team
meetings), health habits (such as eating, sleeping, exercise and
relaxing), time for homework and everything else (including
grocery shopping, laundry, and socializing).

Keeping focused. Do you get easily distracted? Perhaps
when you sit down to do some work, your mind wanders to all
the other things you need to do, such as “will | remember to
text my friend later to hang out?” or “I have to remember to
do that online quiz before tomorrow night”. Using a distraction
pad to write down wandering thoughts and to-do items while
you are working can help you to make sure you are not
forgetting anything important, by writing them down for later.
This practice also keeps you from getting distracted by going
to do the task that has popped into your mind while working
on something else.

Getting distracting thoughts out of your head by writing
them down on paper can help you focus on the task at hand.
You can then set a specific time each evening to review your
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distraction pad, at which time you can decide which items
are insignificant and can be forgotten, and which items are
important. You can then turn the important items into specific
actions, and plan for when you will tackle them by slotting
them into your weekly schedule.

Not only can your thoughts distract you from attending to
your work, but electronic devices also can be very distracting. It
is important that each time you sit down to complete a session
of work, you decide if you need your digital device in order
to do it. If you do not need it, consider leaving your phone
or computer in another room, or at home if you plan to work
somewhere outside of your home. If you do need your device,
consider blocking unnecessary sites with digital applications,
or schedule short breaks (e.g., 5-10 minutes) approximately
every hour to check for notifications on social media. Of course,
everyone's attention span is different, so it is important that you
find the limits of your attention for a particular task. Once you
have figured out how long you can focus for on the particular
activity or subject, you can break down your tasks into goals
or chunks of work that you anticipate will take that long to
complete.

Effective Studying. Finding a place to work. Where do you
study most often? When you are sitting down to do your school
work, consider your environment. Are you someone who needs
a quiet space, or do you prefer to be around people and music?
How distracted do you get by your phone and computer?
Reflect on what the ideal work environment is for you, and plan
to find a space that is most conducive to your own ability to
focus when planning to do your coursework. You may not know
what works best for you yet, and that is okay! Try out a few
spaces (e.g., residence room, coffee shop, library cubicle, study
rooms on campus) before making your decision.

Setting yourself up for success. Before you start a session of
work, set a goal for yourself. For example, | would like to read
this week’s chapter for Psych 100 in the next 50 minutes. Set a
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time commitment to your goal, minimize distractions, and be
sure to schedule yourself a break so that you can rest your mind
before moving on to the next task.

The skills discussed so far take practice to develop, and they
may be new skills for you. Now is a great time to connect
with people who are trained to teach and develop good study
habits. At Queen’s University, we have an entire team dedicated
to helping students learn how to learn. The team is called
Student Academic Success Services, or SASS for short. SASS
has a number of learning and writing resources to assist you
with your academics, including free 1-on-1 appointments with
learning strategists for Queen’s students
(https://sass.queensu.ca/).

Strategies to Overcome Emotional Challenges

Forewarned is forearmed. Among the emotional challenges
of Principles of Psychology is encountering material that could
be upsetting to you. Upsetting content could be something
you read in your textbook, read or watch online, or hear in
lecture. Oftentimes course content that is most likely to affect
us connects with some important experiences we have had, or
that have happened to people we love, or both.

A deceptively simple strategy for addressing the emotional
challenges of this course is looking well ahead in your syllabus.
Doing so might allow you to identify, well in advance, topics
that you might find difficult to learn and/or read about because
of personal experiences. This approach would give you time
to find out more about the content by asking your teaching
assistants, instructors, or course coordinators (e.g.,
Undergraduate Chair in Psychology). Knowing what's coming
might allow you to prepare for certain topics. For instance,
you might decide to review and practice some recommended
coping skills (described below) and/or recruit a friend, partner,
or other source of support to attend a lecture with you. Further,
you might schedule activities that you find fun or distracting
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on days you know you will be encountering content you are
likely to find distressing.

Although you may come across them in other courses,
Principles of Psychology does not give trigger warnings for
any course content. The reasons are both scientific and
pedagogical. From a scientific standpoint, studies that have
investigated the effects of trigger warnings are mixed, but the
bottom line is they either have no impact or a slightly negative
impact on overall student well-being. On the pedagogical side,
the use of trigger warnings may lead to the avoidance of course
material which impedes learning this material. Beyond course
material, a more important learning opportunity also may be
missed. Since trigger warnings may encourage avoidance of
things that are upsetting, there are no opportunities to
experience potential “triggers” and learn that you can cope,
that the threat is not as bad as you thought, or that the intense
emotional reaction you have does not last forever. Indeed, this
principle of exposure to things that may be triggering or
upsetting is a cornerstone of psychological treatments for post-
traumatic stress disorder (PTSD) and anxiety disorders (e.g.,
Abramowitz, Deacon, & Whiteside, 2019; Foa, Hembree, &
Rothbaum, 2007). Further, avoidance is a key mechanism that
drives the persistence and worsening of many mental health
symptoms (e.g., Ottenbreit, Dobson, & Quigley, 2014). For the
interested reader, Box 1 presents more information about
trigger warnings and further rationale for why these are not
used in Principles of Psychology.

Trigger Warnings

Trigger warnings are advance notifications at the
start of a video, piece of writing, or, in educational
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contexts, a lecture or topic, that contains potentially
distressing material. Trigger warnings involve a
description of the potentially distressing content
with the goal of providing the opportunity to
prepare for or avoid this content. On the surface, if
trigger warnings help people cope with challenging
information, this might reduce negative reactions
and ultimately protect mental health.

Our primary reason for not using trigger warnings
is the lack of scientific evidence that they do what
they are supposed to. If trigger warnings protected
students from discomfort or distress, using them
might have benefits that outweigh their
psychological costs (see below). For instance, in a
series of carefully designed experiments, Bridgland
and colleagues (2019) gave some participants
trigger warnings about a graphic photo and
measured their levels of negative affect (e.g.,
adjectives like “distressed”) and anxiety before and
after viewing the photo. Another group of
participants did not receive any warning. In five
separate studies, the groups (warned and
unwarned) did not differ in their emotional
reactions to graphic, upsetting content. This general
effect — that trigger warnings do not impact
emotional reactions to potentially upsetting content
— has been replicated in studies using a graphic
written passage (Bellet, Jones, & McNally, 2018) and
videos (Sanson, Strange, & Garry, 2019). Sanson and
colleagues (2019) summarize their series of six well
designed studies as follows: “people who saw
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trigger warnings, compared to people who did not,
judged material to be similarly negative,
experienced similarly frequent intrusive thoughts
and avoidance, and comprehended subsequent
material similarly well.” Ultimately, trigger warnings
are not helping to reduce or offset the things that
they are supposed to (e.g., distress, intrusive
memories), which raises questions about their
appropriateness for educational contexts.

You may be thinking that, even if they are not
overtly helpful, trigger warnings can’'t hurt, so why
not use them? Although “hurt” may be an
exaggeration, there is emerging evidence that
trigger warnings may have unintended negative
consequences. The initial impetus for trigger
warnings came out of clinical research on post-
traumatic stress disorder (PTSD). Briefly, some
people with PTSD experience intense recollections
(e.g., flashbacks; sensory experiences) of a traumatic
event that are triggered by reminders of the trauma.
Thus, it was thought warnings of these types of
triggers might be helpful. However, critics of trigger
warnings have long maintained that trigger
warnings encourage avoidance (which fuels the
persistence of symptoms and impedes learning
coping strategies necessary for treatment) and
increase the salience of trauma to an individual’s
identity. The result is that PTSD symptoms worsen
over time and people do not recover (McNally, 2014,
2016; Rosenthal et al., 2005). In line with these
criticisms, studies have uncovered some of the
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negative side effects of trigger warnings. First,
compared to the unwarned, those who receive
trigger warnings report greater negative affect and
anxiety before viewing the potentially distressing
content (Bellet et al., 2018; Bridgland et al., 2019;
Gainsburg & Earl, 2018). Second, people who receive
trigger warnings avoid the content more (Bridgland
et al,, 2019; Gainsburg & Earl, 2018); in the context of
a University course, this translates to missed
learning opportunities in the absence of
documented benefits. Finally, trigger warnings may
affect people’s beliefs about their own resilience
versus vulnerability. In one study, compared to
unwarned participants, people who viewed trigger
warnings rated themselves, and people in general,
as more emotionally vulnerable following traumatic
events (Bellet et al., 2018).

In balance, we think trigger warnings likely do
very little to make tough content easier to consume.
Further, we are concerned about the potential
unintended side effects of such warnings. For those
reasons, trigger warnings are not used in Principles
of Psychology.

If not trigger warnings, then what?

There are ways to cope with potentially upsetting
content that do not involve trigger warnings.
Strategies that we recommend including:

Looking ahead at the syllabus
Reading keywords at the end of each
chapter to see if content may be difficult
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Connecting with a member of the
instructional team if there is a specific area you
are concerned about

If you know you will encounter information that
may be distressing, some strategies for engaging
with that content include:

Bringing a friend or family member to
lecture on a day where content may be
difficult

Planning light and fun activities following
what may be a difficult lecture

Using coping and relaxation techniques,
described below

Coping and Mental Hygiene. Coping means dedicating time
and conscious effort to the management of your stress levels
and problems that you are faced with. Stress can surface as
a result of many factors, including homework, exams, work,
volunteer positions, extracurricular activities, and problems in
family and peer relations. When we are coping, we are utilizing
techniques and engaging in activities that will help us
minimize the effects of these stressors on our wellbeing.

A significant part of coping is recognizing the importance of
mental hygiene. You are likely familiar with the term hygiene,
which refers to practices we engage in that are important for
maintaining our health and preventing diseases, such as
showering and brushing our teeth. Mental hygiene follows the
same general principle, referring to practices we engage in
that are important for maintaining our mental health and
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preventing psychological conditions such as burnout and
mental illness.

In this module we will discuss some coping skills that you
can use to facilitate mental hygiene and manage your own
wellness.

Self-care. You have likely heard of the term self-care. What
does it mean to you?

True self-care is not salt baths and chocolate cake, it is
making the choice to build a life you don'’t need to regularly
escape from — Brianna Wiest

Self-care tends to get a reputation in society and the media
as simply being the act of taking a bubble bath or eating
chocolate to reward oneself. However, self-care is actually
multi-faceted, consisting of all of the activities needed to
promote and maintain your health, across multiple domains.
It is about developing for yourself a life that you feel you can
manage, enjoy, and not need to escape from. Self-care
activities are not just physical activities, but also mental,
emotional, and spiritual. These activities include nutrition,
sleep, hygiene, exercise, time with family and friends, as well as
time alone and leisure. To engage in self-care is to deliberately
choose activities that are nourishing, restorative, and that
strengthen your connections with others.

One of the things that makes self-care tricky is that there
are many different areas. If you're spending all your time and
energy on your physical health and school, you may find you're
not getting enough social time! Similarly, if you are staying up
really late every night of the week to spend time with friends,
the exhaustion is going to catch up with you. An important part
of engaging in self-care is finding what activities are restorative
for you and being sure to schedule them into your week so that
your schedule is well-balanced.

Our culture tends to reward people who deal with their stress
by working harder and faster to produce more in a shorter time.
You might feel compelled to do this, by engaging in cramming
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sessions to pump out work, and cutting out healthy habits in
favour of freeing up more time to focus on studies. However,
this behaviour can have a negative effect on your physical and
mental health, which can result in burnout, which is a state of
physical, mental and emotional collapse caused by overwork or
stress.

Our bodies are equipped with something called the fight
or flight system, which is activated when we are under stress.
This response consists of a series of biochemical changes that
prepare our bodies to deal with threat or danger. Primitive
people needed rapid bursts in energy to fight or flee from
predators such as saber-toothed tigers. This response can help
us in threatening situations today, such as having to respond
quickly to a car that cuts you off on the highway. However, not
only can this system become activated when we are faced with
serious dangers in our environment, but it also can activate
when we are under a great deal of stress and feeling
overwhelmed. Luckily, our bodies are also equipped with a
relaxation response which can counter the activation of our
fight/flight response.

Take a moment to consider how you relax. Some people
enjoy down time, for example, reading an enjoyable book.
Others might prefer scheduling time with friends, perhaps
going out to dinner or seeing a movie. Some people relax
through exercise or yoga. We are all different and what helps
one person to relax won't necessarily be what best helps
another. It is important to find out what relaxing activities help
you to unwind, and to be sure to make time for these activities
throughout the week to help maintain mental wellness.

The following are some techniques you can try out, which
can help you to manage your stress levels and overcome
emotional challenges. These techniques are drawn from
evidence-based therapy protocols (e.g., Cognitive Behavioural
Therapy, Beck, 1979, Beck, 2011; Dialectical Behaviour Therapy,
Linehan, 2015; Acceptance and Commitment Therapy, Hayes,
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Strosahl, & Wilson, 2011). These psychological therapies have
been extensively researched, and are used to improve
individuals’ well-being across multiple mental and physical
health problems.

Deep breathing. Breathing is a fundamental necessity of life
that we can often take for granted. Certain breathing patterns
can contribute to feelings of anxiety, panic attacks, low mood,
muscle tension and fatigue. When we're anxious or stressed
out, our breathing tends to become rapid and shallow. In
contrast, when we are relaxed, our breathing is much deeper
and slower. A technique that can help manage your stress
levels, is to engage in deep breathing. This form of breathing
has been found to be effective in reducing symptoms of
anxiety and improving feelings of relaxation. When you
recognize that you are breathing in a quick and shallow way,
consciously make the choice to engage in slower breathing for
a few minutes. For each breath, focus on inhaling air deep into
the lungs through your nose as the abdomen expands. After
holding this breath for a few moments, exhale the air out of
your mouth, noticing your abdomen contracting. The process
of deep breathing signals to your body that it is safe to relax
and activates your relaxation response.

Progressive Muscle Relaxation. Maybe you have noticed
when you are in a stressful situation or feeling overwhelmed
that there is a tightening in your body. Perhaps you feel it in
your shoulders, or back, or maybe you get headaches. When
we are stressed, we hold tightness in our muscles and this
sends signals to our brain that we are stressed out. Not only
can this negatively affect how our bodies feel, but it can also
influence our mood and our thoughts that we have. A good
way to relax our mind, is to deliberately relax our body, taking
purposeful steps to relax our muscles. Using the technique of
progressive muscle relaxation, you go through each muscle
group in your body, one by one, tensing the muscle groups
and holding that tension for a several seconds, followed by
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releasing the tension in the muscle group. This relaxing of our
tension sends feedback to our brain that we are feeling calm
and relaxed.

Visualization. Have you ever heard people say “go to your
happy place”? This saying may be a reference to a technique
called visualization. Research (e.g., Rossman, 2000) shows that
focusing the imagination in a positive way can result in a state
of ease, mood regulation, and can have a relaxing effect (e.g.,
imagining a place where you feel calm and safe). Some people
do this on their own by really imagining what this place looks
like, feels like, and smells like. Some people prefer to be guided
to a calm place with an audio track.

Grounding. Grounding is a set of simple strategies to help
detach from emotional pain, such as sadness, anger, or anxiety.
When you are feeling overwhelmed with emotion, it can be
helpful to find a way to detach so that you can gain control
of your feelings and cope. Grounding focuses on distraction
strategies that help you cope with intense emotions and
anchor you to the present moment. There are several ways that
you can ground yourself, and it can be done any time, any
place, and anywhere. When engaging in grounding, you want
to focus on the present moment, rather than ruminating about
the past or worrying about the future.

Mental Grounding

— Describe your environment in detail using all of your
senses. Describe what you see in the room, hear, taste, and
smell. What is the temperature? What objects do you see,
and what textures do you feel? For example: | am in the
lecture hall. | see three brown walls, one in front and two
to either side. | see a professor and she is pacing back and
forth. The temperature is cool. | feel the armrests on my
chair, and the pen in my hand.

— Play a categories game with yourself. Try to think of as

" ou " ou

many “types of animals”, “cars”, “TV shows”", “sports” as you
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can.
— Describe an everyday activity in great detail. For
example, describing a meal that you cook (e.g,, first | boil
the water, then | put salt in it, then | pour the pasta
noodles in, and while that is cooking | sauté vegetables
and add them to tomato sauce)

— Use humour. Think of something funny, like a joke or a
funny clip from a TV show that you enjoyed.

— Say a coping statement, such as | can handle this, | will
be okay, | will get through this.

Physical Grounding

— Grab tightly the arm rests of your chair

—Touch objects around you for the tactile sensation, such
as writing utensils, your clothing, or items in your pocket.
— Walk slowly, noticing each footstep that you take and
how your foot curves as you bring it down to meet contact
with the ground.

— Eat something and describe the flavour and texture of
the bite to yourself as you hold the item of food in your
mouth.

Planned exercise. Physical activity, in addition to having
significant health benefit, is often recommended for emotional
wellbeing as a technique for managing stress levels. Indeed,
research has found that college students who exercised at least
3 days per week were less likely to report poor mental health
and perceived stress than students who did not (Vankim &
Nelson, 2013). Multiple studies indicate that physical activity
improves mood and reduces symptoms of anxiety and
depression (Rethorst et al,, 2009; Rimer et al., 2012; Trivedi et al.,,
2017; Ross & Hayes, 1988; Stephens, 1988).

The Athletics and Recreation Centre (ARC) at Queen’s
University offers a wide array of fitness opportunities to
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become active throughout the year, from fitness equipment,
to swimming, gymnasiums, racquet courts and more
(https://rec.gogaelsgo.com/sports/2013/7/26/Fac-
Serv_0726133714.aspx)

Cultural, Diversity and Faith-based resources.

Culture influences our experience in many ways and can
have a significant impact on our mental health, playing a role
in how we relate to others, manage our emotions, and
experience and express psychological distress (Roberts &
Burleson, 2013). Queen’s University has several resources and
spaces for individuals seeking cultural and spiritual connection:

Queen’s University African and Caribbean Students
Association: https:/myams.org/portfolio-items/african-
and-caribbean-students-association/

Healthy eating. Maintaining a healthy, balanced diet is not only
important for physical health, but also emotional and mental
health. Negative affect (e.g., anxiety, frustration, sadness,
boredom, depression, fatigue, stress) has been related to food
consumption in order to distract oneself from, or cope with, it.
The foods consumed are often the “comfort foods” with high
sugar and fats, that can provide immediate satisfaction and
may even manage mood in the short term; however, leading
to greater preference for indulgent foods over healthy foods
(Gardner et al, 2014). Research also shows that unhealthy
dietary patterns are related to poorer mental health in youth
(O'Neil et al., 2014). Better overall diet quality and lower intake
of simple carbohydrates and processed foods are related to
lower depressive symptoms (Jacka et al, 2011; Mikolajczyk,
Ansari, & Maxwell, 2009, Christensen & Somers, 1996; Quehl et
al, 2017). Canada's Food Guide 2019 (https:/food-
guide.canada.ca/en/) is a great resource that provides tips and
recipes for maintaining a healthy, balanced diet.

Thirty-nine percent of Canadian post-secondary students
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experience some degree of food insecurity, which ranges from
worry about running out of food and having limited food
selection, to missing meals, reducing food intake, or going
without food for an entire day or longer due to lack of money
for food. Queen’s University provides the Swipe it Forward
program, for short-term meal support
(https://dining.queensu.ca/swipeitforward/). The  Queen’s
University Student Government (AMS) offers a confidential and
non-judgmental food bank service to members of the
university community (https:/myams.org/team-details/food-
centre/)

Using Resources. If you find something in Principles of
Psychology, or any course, to be very distressing (e.g. a
discussion of mental health symptoms that you recognize in
yourself) seeking help and support is also a very useful part
of coping and mental hygiene. The staff (teaching assistants,
course coordinator, and instructors) involved in Principles of
Psychology can be good points of contact, especially for
connecting you with University-based supports and
accommodations (where relevant). If you are concerned about
your mental health, here are some additional contacts that you
might find useful:

Your family doctor

Book an appointment with your doctor. They can offer advice
or refer you to other more specific services to get help. If you
do not have a family doctor in Kingston or the surrounding
area, Queen’s University Student Wellness Services has a team
of doctors and other health professionals: (http:/queensu.ca/
studentwellness/health-services).
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University Counselling Service

The Counselling Service at Queen’s University can help you
to address personal or emotional problems that may be
interfering with having a positive experience at Queen'’s and
reaching academic and personal success. This service offers a
free and confidential service. The Counselling Service is not
only for those with a diagnosis. It can be contacted for any
reason: (http://queensu.ca/studentwellness/counselling-
services)

Additional Counselling Services and Information Sources

Resolve  Counselling (previously k3c) in Kingston:
https:/Mww.resolvecounselling.org/

Sexual Assault Centre Kingston: http://sackingston.com/

Teens Health (information resource):
http://www.teenshealth.org/
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Telephone Lines

24-hour crisis line in the Kingston area:
613-544-4229

Kids Help Phone: 1-800-668-6868
(https:/kidshelpphone.ca/)

Telephone Aid Line Kingston (TALK) line:
613-544-1771
(http://www.telephoneaidlinekingston.comy/)

Good2Talk (specific for post-secondary students):
1-866-925-5454 (https.//good2talk.ca/)

IN AN EMERGENCY

If you are experiencing suicidal thoughts and think that you
might be unable to keep yourself safe, visit Kingston General
Hospital Emergency Department or call 911.

Resources for Relaxation and Coping

BREATHE 2 RELAX - Breathe2Relax includes breathing
exercises to help you cope and relax

MINDSHIFT - Mindshift teaches you how to relax and cope
with anxiety

VIRTUAL HOPE BOX - Virtual Hope Box helps you with
coping, relaxation, distraction, and positive thinking

THINKFULL - ThinkFull teaches you to cope with stress, solve
problems, and live well

FLOWY - Flowy is a game that makes breathing fun, which
can help with anxiety
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Websites and Free Downloads:

2. AnxietyBCYouth :http:/youth.anxietybc.com/
don%E2%80%99t-tell-me-relax

1. Audio files for mental vacation:
http://youth.anxietybc.com/mental-vacations
2. Visualization for confidence-building:
http://youth.anxietybc.com/confidence-builders
3. Progressive Muscle Relaxation For Management of Anxiety
and Stress (Long Version WITH Music):
https://www.youtube.com/
watch?v=6053dnl4Rxg&feature=youtu.be
4. McGill University Audio Files for Relaxation:
https://www.mcgill.ca/counselling/getstarted/relax-
meditate
5. The benefits of exercising and how to start:
http://youth.anxietybc.com/being-active-facts

Resources for Time Management

EVERNOTE - Capture, organize, and share notes from
anywhere (computer or phone)

2Do - Task manager that allows you to enter in your thoughts
and ideas before you forget

30/30 - A task manager that allows you to set up a list of
tasks, and a length of time for each of them. It uses a timer to
tell you when to move on to the next task

Websites and Free Downloads

1. Remember the milk https://www.rememberthemilk.com/
app/#all

An online to-do list and task manager (can be accessed by
phone and computer)

2. Google Calendar https://calendar.google.com/calendar
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Online scheduling system, allows you to set reminders for
scheduled events

3. Joe's Goals http://www.joesgoals.com

Online tool to keep track of your goals

4. Self-control https://selfcontrolapp.com

Blocks access to distracting websites for a set period of time
that you choose — while still allowing you access to the internet
(for Macintosh computers)

5. Freedom https://freedom.to

Website blocker to improve focus and productivity.

6. RescueTime https://www.rescuetime.com

Shows you how you spend your time on your computer and
provides tools to help you be more productive.

7. The Pomodoro Technique https://cirillocompany.de/
pages/pomodoro-technique

Use a timer to keep yourself on track, both for your working
sessions and for your breaks
Free online timer at https://tomato-timer.com
8. Anki https://apps.ankiweb.net
Create your own cue cards to help studying

9. Dropbox https://www.dropbox.com

Helpful for working on team projects, and keeps all your files in
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one place that can be accessed from anywhere with internet
(computers, phones)

10. Student Academic Success Services at Queen's
University http://sass.queensu.ca/

Access time management templates, strategies, and tools
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2. Why Science?

This Open Access chapter was originally written for the NOBA
project. Information on the NOBA project can be found below.
We encourage students to use the “Three-Step Method” for
support in their learning. Please find our version of the Three-
Step Method, created in collaboration with Queen’s Student
Academic Success Services, at the following link:
https://sass.queensu.ca/psycl00/

Scientific research has been one of the great drivers of
progress in human history, and the dramatic changes we have
seen during the past century are due primarily to scientific
findings—modern medicine, electronics, automobiles and jets,
birth control, and a host of other helpful inventions.
Psychologists believe that scientific methods can be used in
the behavioral domain to understand and improve the world.
Although psychology trails the biological and physical sciences
in terms of progress, we are optimistic based on discoveries
to date that scientific psychology will make many important
discoveries that can benefit humanity. This module outlines
the characteristics of the science, and the promises it holds for
understanding behavior. The ethics that guide psychological
research are briefly described. It concludes with the reasons
you should learn about scientific psychology.

Learning Objectives
Describe how scientific research has changed the world.
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Describe the key characteristics of the scientific approach.
Discuss a few of the benefits, as well as problems that
have been created by science.

Describe several ways that psychological science has
improved the world.

Describe a number of the ethical guidelines that
psychologists follow.

Scientific Advances and World Progress

There are many people who have made positive contributions
to humanity in modern times. Take a careful look at the names
on the following list. Which of these individuals do you think
has helped humanity the most?

Mother Teresa
Albert Schweitzer
Edward Jenner
Norman Borlaug
Fritz Haber

The usual response to this question is “Who on earth are
Jenner, Borlaug, and Haber?" Many people know that Mother
Teresa helped thousands of people living in the slums of
Kolkata (Calcutta). Others recall that Albert Schweitzer opened
his famous hospital in Africa and went on to earn the Nobel
Peace Prize. The other three historical figures, on the other
hand, are far less well known. Jenner, Borlaug, and Haber were
scientists whose research discoveries saved millions, and even
billions, of lives. Dr. Edward Jenner is often considered the
“father of immunology” because he was among the first to
conceive of and test vaccinations. His pioneering work led
directly to the eradication of smallpox. Many other diseases
have been greatly reduced because of vaccines discovered
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using science—measles, pertussis, diphtheria, tetanus, typhoid,
cholera, polio, hepatitis—and all are the legacy of Jenner. Fritz
Haber and Norman Borlaug saved more than a billion human
lives. They created the “Green Revolution” by producing hybrid
agricultural crops and synthetic fertilizer. Humanity can now
produce food for the seven billion people on the planet, and the
starvation that does occur is related to political and economic
factors rather than our collective ability to produce food.

If you examine major social
and technological changes
over the past century most of
them can be directly
attributed to science. The
1914 was
different than the one we see
(Easterbrook, 2003).

There were few cars and

world in very

today

most people traveled by foot,

€ &3,

3 horseback, or carriage. There
Due to the breakthrough work of

Dr. Edward Jenner, millions of
vaccinations are now
administered around the world
every year preventing the spread
of many treatable diseases while
saving the lives of people of all
ages. [Image: CDC Global Health,

were no radios, televisions,
birth control pills, artificial
hearts or antibiotics. Only a
small portion of the world

had telephones, refrigeration

https./goo.gl/hokiwz, CC BY 2.0,
https./goo.gl/ouSnqN]

or electricity. These days we
find that 80% of all
households have television
and 84% have electricity. It is estimated that three quarters of
the world’'s population has access to a mobile phone! Life
expectancy was 47 years in 1900 and 79 years in 2010. The
percentage of hungry and malnourished people in the world
has dropped substantially across the globe. Even average levels
of 1.Q. have risen dramatically over the past century due to
better nutrition and schooling.
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All of these medical advances and technological innovations
are the direct result of scientific research and understanding.
In the modern age it is easy to grow complacent about the
advances of science but make no mistake about it—science
has made fantastic discoveries, and continues to do so. These
discoveries have completely changed our world.

What Is Science?

What is this process we call “science,” which has so
dramatically changed the world? Ancient people were more
likely to believe in magical and supernatural explanations for
natural phenomena such as solar eclipses or thunderstorms.
By contrast, scientifically minded people try to figure out the
natural world through testing and observation. Specifically,
science is the use of systematic observation in order to acquire
knowledge. For example, children in a science class might
combine vinegar and baking soda to observe the bubbly
chemical reaction. These empirical methods are wonderful
ways to learn about the physical and biological world. Science
is not magic—it will not solve all human problems, and might
not answer all our questions about behavior. Nevertheless, it
appears to be the most powerful method we have for acquiring
knowledge about the observable world. The essential elements
of science are as follows:
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1. Systematic observation
is the core of science.
Scientists observe the
world, in a very
organized way. We often
measure the
phenomenon we are
observing. We record our
observations so that
memory biases are less

likely to enter in to our

Systematic observation is the core
of science. [Image: Cvl Neuro,

systematic in that we try  https:/goo.gl/Avbju7, CC BY-SA 3.0,
https.//goo.gl/uhHola]

conclusions. We are

to observe under
controlled conditions,
and also systematically vary the conditions of our
observations so that we can see variations in the
phenomena and understand when they occur and do not
occur.

2. Observation leads to hypotheses we can test. When we
develop hypotheses and theories, we state them in a way
that can be tested. For example, you might make the
claim that candles made of paraffin wax burn more slowly
than do candles of the exact same size and shape made
from bee's wax. This claim can be readily tested by timing
the burning speed of candles made from these materials.

3. Science is democratic. People in ancient times may have
been willing to accept the views of their kings or pharaohs
as absolute truth. These days, however, people are more
likely to want to be able to form their own opinions and
debate conclusions. Scientists are skeptical and have open
discussions about their observations and theories. These
debates often occur as scientists publish competing
findings with the idea that the best data will win the
argument.
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4. Science is cumulative. We can learn the important truths
discovered by earlier scientists and build on them. Any
physics student today knows more about physics than Sir
Isaac Newton did even though Newton was possibly the
most brilliant physicist of all time. A crucial aspect of
scientific progress is that after we learn of earlier advances,
we can build upon them and move farther along the path
of knowledge.

Psychology as a Science

Even in modern times many people are skeptical that
psychology is really a science. To some degree this doubt stems
from the fact that many psychological phenomena such as
depression, intelligence, and prejudice do not seem to be
directly observable in the same way that we can observe the
changes in ocean tides or the speed of light. Because thoughts
and feelings are invisible many early psychological researchers
chose to focus on behavior. You might have noticed that some
people act in a friendly and outgoing way while others appear
to be shy and withdrawn. If you have made these types of
observations then you are acting just like early psychologists
who used behavior to draw inferences about various types of
personality. By using behavioral measures and rating scales it
is possible to measure thoughts and feelings. This is similar
to how other researchers explore “invisible” phenomena such
as the way that educators measure academic performance or
economists measure quality of life.

One important pioneering researcher was Francis Galton, a
cousin of Charles Darwin who lived in England during the late
1800s. Galton used patches of color to test people's ability to
distinguish between them. He also invented the self-report
guestionnaire, in which people offered their own expressed
judgments or opinions on various matters. Galton was able
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to use self-reports to examine—among other things—people’s
differing ability to accurately judge distances.

Although he lacked a
modern understanding of
genetics Galton also had the
idea that scientists could look
at the behaviors of identical
and fraternal twins to
estimate the degree to which
genetic and social factors
contribute to personality; a

y puzzling issue we currently
. ) ) refer to as the “nature-
In 1875 Francis Galton did . N
pioneering studies of twins to nurture question.
determine how much the In modern times

similarities and differences in
twins were affected by their life psychology  has  become
experiences. In the course of this more sophisticated.
work he coined the phrase “Nature
versus Nurture”. [Image: XT Inc,,
https://goo.gl/FIWvu7, CC measures, more
BY-NC-SA 2.0, https://goo.gl/
TocOZF]

Researchers now use better

sophisticated study designs
and better statistical analyses
to explore human nature. Simply take the example of studying
the emotion of happiness. How would you go about studying
happiness? One straight forward method is to simply ask
people about their happiness and to have them use a
numbered scale to indicate their feelings. There are, of course,
several problems with this. People might lie about their
happiness, might not be able to accurately report on their own
happiness, or might not use the numerical scale in the same
way. With these limitations in mind modern psychologists
employ a wide range of methods to assess happiness.

They use, for instance, “peer report measures” in which they
ask close friends and family members about the happiness
of a target individual. Researchers can then compare these
ratings to the self-report ratings and check for discrepancies.
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Researchers also use memory measures, with the idea that
dispositionally positive people have an easier time recalling
pleasant events and negative people have an easier time
recalling unpleasant events. Modern psychologists even use
biological measures such as saliva cortisol samples (cortisol is a
stress related hormone) or fMRI images of brain activation (the
left pre-frontal cortex is one area of brain activity associated
with good moods).

Despite our various methodological advances it is true that
psychology is still a very young science. While physics and
chemistry are hundreds of years old psychology is barely a
hundred and fifty years old and most of our major findings
have occurred only in the last 60 years. There are legitimate
limits to psychological science but it is a science nonetheless.

Psychological Science is Useful

Psychological science is useful for creating interventions that
help people live better lives. A growing body of research is
concerned with determining which therapies are the most and
least effective for the treatment of psychological disorders.
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For example, many studies
have shown that cognitive
behavioral therapy can help
many people suffering from
depression and anxiety
disorders (Butler, Chapman,
Forman, & Beck, 2006;
Hoffman & Smits, 2008). In
contrast, research reveals
that some types of therapies

actually might be harmful on

. Cognitive Behavioral Therapy has
average (Lilienfeld, 2007). shown to be effective in treating a
Ta) organizationa| variety of conditions, including
depression.[Image: SalFalco,
psychology, a number of https://goo.gl/3knLod, CC BY-NC
psychological interventions 20, https;/goo.gl/HEXbAA]

have been found by

researchers to produce greater productivity and satisfaction in
the workplace (e.g., Guzzo, Jette, & Katzell, 1985). Human factor
engineers have greatly increased the safety and utility of the
products we use. For example, the human factors psychologist
Alphonse Chapanis and other researchers redesigned the
cockpit controls of aircraft to make them less confusing and
easier to respond to, and this led to a decrease in pilot errors
and crashes.

Forensic sciences have made courtroom decisions more
valid. We all know of the famous cases of imprisoned persons
who have been exonerated because of DNA evidence. Equally
dramatic cases hinge on psychological findings. For instance,
psychologist Elizabeth Loftus has conducted research
demonstrating the limits and unreliability of eyewitness
testimony and memory. Thus, psychological findings are
having practical importance in the world outside the
laboratory. Psychological science has experienced enough
success to demonstrate that it works, but there remains a huge
amount yet to be learned.
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Ethics of Scientific Psychology

Psychology differs somewhat from the natural sciences such
as chemistry in that researchers conduct studies with human
research participants. Because of this there is a natural
tendency to want to guard research participants against
potential psychological harm. For example, it might be
interesting to see how people handle ridicule but it might not
be advisable to ridicule research participants.

1. Scientific
psychologists follow
a specific set of
guidelines for

research known as a
code of ethics. There
are extensive ethical

N
w

guidelines for how

human participants
should be treated in L
psychological

research (Diener &

Crandall, 1978; Sales Diagram of the Milgram

& Folkman, 2000). Experiment in which the “teacher”
(T) was asked to deliver a
(supposedly) painful electric shock
highlights: to the “learner”(L). Would this
experiment be approved by a
review board today? [Image: Fred
general, people the Qyster, https.//goo.gl/ZIbQz],
should know when CCBY-SA 4.0, https://goo.gl/X3i0tq]

Following are a few

2. Informed consent. In

they are involved in
research, and understand what will happen to them
during the study. They should then be given a free
choice as to whether to participate.

3. Confidentiality. Information that researchers learn
about individual participants should not be made
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public without the consent of the individual.

4. Privacy. Researchers should not make observations of
people in private places such as their bedrooms
without their knowledge and consent. Researchers
should not seek confidential information from others,
such as school authorities, without consent of the
participant or their guardian.

5. Benefits. Researchers should consider the benefits of
their proposed research and weigh these against
potential risks to the participants. People who
participate in psychological studies should be exposed
to risk only if they fully understand these risks and only
if the likely benefits clearly outweigh the risks.

6. Deception. Some researchers need to deceive
participants in order to hide the true nature of the
study. This is typically done to prevent participants
from modifying their behavior in unnatural ways.
Researchers are required to “debrief” their participants
after they have completed the study. Debriefing is an
opportunity to educate participants about the true
nature of the study.

Why Learn About Scientific Psychology?

| once had a psychology professor who asked my class why we
were taking a psychology course. Our responses give the range
of reasons that people want to learn about psychology:

To understand ourselves

1. To understand other people and groups

2. To be better able to influence others, for example, in
socializing children or motivating employees

3. To learn how to better help others and improve the world,
for example, by doing effective psychotherapy
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4. To learn a skill that will lead to a profession such as being a
social worker or a professor

5. To learn how to evaluate the research claims you hear or
read about

6. Because it is interesting, challenging, and fun! People
want to learn about psychology because this is exciting in
itself, regardless of other positive outcomes it might have.
Why do we see movies? Because they are fun and
exciting, and we need no other reason. Thus, one good
reason to study psychology is that it can be rewarding in
itself.

Conclusions

The science of psychology is an exciting adventure. Whether
you will become a scientific psychologist, an applied
psychologist, or an educated person who knows about
psychological research, this field can influence your life and
provide fun, rewards, and understanding. My hope is that you
learn a lot from the modules in this e-text, and also that you
enjoy the experience! | love learning about psychology and
neuroscience, and hope you will too!

Check Your Knowledge

To help you with your studying, we've included some practice
questions for this module. These questions do not necessarily
address all content in this module. They are intended as
practice, and you are responsible for all of the content in this
module even if there is no associated practice gquestion. To
promote deeper engagement with the material, we encourage
you to create some questions of your own for your practice. You
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can then also return to these self-generated questions later in
the course to test yourself.

a An interactive H5P element has been excluded
from this version of the text. You can view it online

here:

https://fecampusontario.pressbooks.pub/

testbookje/?p=291#h5p-13

An interactive H5P element has been excluded
@ from this version of the text. You can view it online
here:
https://fecampusontario.pressbooks.pub/
testbookje/?p=291#h5p-14

An interactive H5P element has been excluded
@ from this version of the text. You can view it online
here:
https://fecampusontario.pressbooks.pub/
testbookje/?p=291#h5p-15

@ An interactive H5P element has been excluded

from this version of the text. You can view it online
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here:
https://fecampusontario.pressbooks.pub/
testbookje/?p=291#h5p-16

An interactive H5P element has been excluded
@ from this version of the text. You can view it online
here:
https://ecampusontario.pressbooks.pub/
testbookje/?p=291#h5p-17

An interactive H5P element has been excluded
@ from this version of the text. You can view it online
here:
https://ecampusontario.pressbooks.pub/
testbookje/?p=291#h5p-18

An interactive H5P element has been excluded
a from this version of the text. You can view it online
here:
https./fecampusontario.pressbooks.pub/
testbookje/?p=291#h5p-19
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Vocabulary

Empirical methods
Approaches to inquiry that are tied to actual measurement and
observation.

Ethics
Professional guidelines that offer researchers a template for
making decisions that protect research participants from
potential harm and that help steer scientists away from
conflicts of interest or other situations that might compromise
the integrity of their research.

Hypotheses
A logical idea that can be tested.

Systematic observation
The careful observation of the natural world with the aim of
better understanding it. Observations provide the basic data
that allow scientists to track, tally, or otherwise organize
information about the natural world.

Theories
Groups of closely related phenomena or observations.
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3. Thinking like a
Psychological Scientist

This Open Access chapter was originally written for the NOBA
project. Information on the NOBA project can be found below.
We encourage students to use the “Three-Step Method” for
support in their learning. Please find our version of the Three-
Step Method, created in collaboration with Queen’s Student
Academic Success Services, at the following link:
https://sass.queensu.ca/psyclO0/

We are bombarded every day with claims about how the
world works, claims that have a direct impact on how we think
about and solve problems in society and our personal lives.
This module explores important considerations for evaluating
the trustworthiness of such claims by contrasting between
scientific thinking and everyday observations (also known as
“anecdotal evidence”).

Learning Objectives

Compare and contrast conclusions based on scientific and
everyday inductive reasoning.

Understand why scientific conclusions and theories are
trustworthy, even if they are not able to be proven.
Articulate what it means to think like a psychological
scientist, considering qualities of good scientific
explanations and theories.

Discuss science as a social activity, comparing and
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contrasting facts and values.

Introduction

Why are some people so much happier than others? Is it
harmful for children to have imaginary companions? How
might students study more effectively?
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that may even differ from
your own.

A quick internet search would yield even more answers. We
live in the “Information Age,” with people having access to
more explanations and answers than at any other time in
history. But, although the quantity of information is continually
increasing, it's always good practice to consider the quality
of what you read or watch: Not all information is equally
trustworthy. The trustworthiness of information is especially
important in an era when “fake news,” urban myths,
misleading “click-bait,” and conspiracy theories compete for
our attention alongside well-informed conclusions grounded
in evidence. Determining what information is well-informed is
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a crucial concern and a central task of science. Science is a way
of using observable data to help explain and understand the
world around us in a trustworthy way.

In this module, you will learn about scientific thinking. You
will come to understand how scientific research informs our
knowledge and helps us create theories. You will also come to
appreciate how scientific reasoning is different from the types
of reasoning people often use to form personal opinions.

Scientific Versus Everyday Reasoning

Each day, people offer statements as if they are facts, such
as, “It looks like rain today,” or, “Dogs are very loyal.” These
conclusions represent hypotheses about the world: best
guesses as to how the world works. Scientists also draw
conclusions, claiming things like, “There is an 80% chance of
rain today,” or, “Dogs tend to protect their human companions.”
You'll notice that the two examples of scientific claims use less
certain language and are more likely to be associated with
probabilities. Understanding the similarities and differences
between scientific and everyday (non-scientific) statements is
essential to our ability to accurately evaluate the
trustworthiness of various claims.

Scientific and everyday reasoning both employ induction:
drawing general conclusions from specific observations. For
example, a person’s opinion that cramming for a test increases
performance may be based on her memory of passing an exam
after pulling an all-night study session. Similarly, a researcher’s
conclusion against cramming might be based on studies
comparing the test performances of people who studied the
material in different ways (e.g., cramming versus study sessions
spaced out over time). In these scenarios, both scientific and

Thinking like a Psychological Scientist | 61



everyday conclusions are drawn from a limited sample of
potential observations.

The process of induction, alone, does not seem suitable
enough to provide trustworthy information—given the
contradictory results. What should a student who wants to
perform well on exams do? One source of information
encourages her to cram, while another suggests that spacing
out her studying time is the best strategy. To make the best
decision with the information at hand, we need to appreciate
the differences between personal opinions and scientific
statements, which requires an understanding of science and
the nature of scientific reasoning.

There are generally agreed-upon features that distinguish
scientific thinking — and the theories and data generated by
it—from everyday thinking. A short list of some of the
commonly cited features of scientific theories and data is
shown in Table 1.
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Accuracy Explanations and theories match E.g. Although people say, “opposites
real-world observations attract,” theories that focus on the role
of partner similarity do a better job of
explaining the observed data
Consistency | A theory has few exceptions and E.g. The theory of evolution explains
shows agreement with other many findings across biology and
theories within and across psychology predicting, for example,
disciplines. that humans are better able to solve
problems presented in concrete rather
than abstract terms
Scope Extent to which a theory extends E.g. There is a theory that people use
beyond currently available data, mental “short cuts” when making
explaining a wide array of decision rather than weighing every
phenomena. single piece of evidence. This can be
seen in consumer purchasing behavior,
in romantic relationships, in charitable
donations, and in health choices.
Simplicity When multiple explanations are E.g. The simplest explanation for why
equally good at explaining the “good” people sometimes do “bad”
data, the simplest should be things is because they succumb to some
selected. outside influence
Fruitfulness | The usefulness of the theory in E.g. The explanation that competition
guiding new research by predicting | leads to improved performance can be
new, testable relationships. tested by researching different types of
competition

Table 1. Features of good scientific theories ([pb_glossary
id="865"]Kuhn, 2011[/ob_glossary])

One additional feature of modern science not included in this
list but prevalent in scientists’ thinking and theorizing is
falsifiability, a feature that has so permeated scientific practice
that it warrants additional clarification. In the early 20th
century, Karl Popper (1902-1994) suggested that science can be
distinguished from pseudoscience (or just everyday reasoning)
because scientific claims are capable of being falsified. That
is, a claim can be conceivably demonstrated to be untrue. For
example, a person might claim that “all people are right
handed.” This claim can be tested and - ultimately — thrown out
because it can be shown to be false: There are people who are
left-handed. An easy rule of thumb is to not get confused by
the term “falsifiable” but to understand that—more or less—it
means testable.
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On the other hand, some claims cannot be tested and
falsified. Imagine, for instance, that a magician claims that he
can teach people to move objects with their minds. The trick,
he explains, is to truly believe in one’s ability for it to work.
When his students fail to budge chairs with their minds, the
magician scolds, “Obviously, you don't truly believe.” The
magician’s claim does not qualify as falsifiable because there is
no way to disprove it. It is unscientific.

Popper was particularly irritated about nonscientific claims
because he believed they were a threat to the science of
psychology. Specifically, he was dissatisfied with Freud’s
explanations for mental illness. Freud believed that when a
person suffers a mental illness it is often due to problems
stemming from childhood. For instance, imagine a person who
grows up to be an obsessive perfectionist. If she were raised
by messy, relaxed parents, Freud might argue that her adult
perfectionism is a reaction to her early family experiences—an
effort to maintain order and routine instead of chaos.
Alternatively, imagine the same person being raised by harsh,
orderly parents. In this case, Freud might argue that her adult
tidiness is simply her internalizing her parents’ way of being.
As you can see, according to Freud’s rationale, both opposing
scenarios are possible; no matter what the disorder, Freud’s
theory could explain its childhood origin—thus failing to meet
the principle of falsifiability.
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Popper argued against
statements that could not be
falsified. He claimed that
they blocked scientific
progress: There was no way
to advance, refine, or refute
knowledge based on such
claims. Popper’s solution was
a powerful one: If science
showed all the possibilities

that were not true, we would

Karl Popper was an influential . .
thinker regarding scientific theory b€ left only with what is true.

and reasoning. [Image: 7“‘3"”‘3“} That is, we need to be able to
Douglas-Menzies, https.//goo.g, .
uugxCej articulate — beforehand - the

kinds of evidence that will
disprove our hypothesis and cause us to abandon it.

This may seem counterintuitive. For example, if a scientist
wanted to establish a comprehensive understanding of why
car accidents happen, she would systematically test all
potential causes: alcohol consumption, speeding, using a cell
phone, fiddling with the radio, wearing sandals, eating,
chatting with a passenger, etc. A complete understanding
could only be achieved once all possible explanations were
explored and either falsified or not. After all the testing was
concluded, the evidence would be evaluated against the
criteria for falsification, and only the real causes of accidents
would remain. The scientist could dismiss certain claims (e.g.,
sandals lead to car accidents) and keep only those supported
by research (e.g., using a mobile phone while driving increases
risk). It might seem absurd that a scientist would need to
investigate so many alternative explanations, but it is exactly
how we rule out bad claims. Of course, many explanations are
complicated and involve multiple causes—as with «car
accidents, as well as psychological phenomena.

Thinking like a Psychological Scientist | 65



Test Yourself 1: Can It Be Falsified?

Which of the following hypotheses can be
falsified? For each, be sure to consider what kind of
data could be collected to demonstrate that a
statement is not true.

A. Chocolate tastes better than pasta.
B. We live in the most violent time in history.
C. Time can run backward as well as forward.
D. There are planets other than Earth that have
water on them.

[See answer at end of this module]

Although the idea of falsification remains central to scientific
data and theory development, these days it's not used strictly
the way Popper originally envisioned it. To begin with,
scientists aren't solely interested in demonstrating what isn’t.
Scientists are also interested in providing descriptions and
explanations for the way things are. We want to describe
different causes and the various conditions under which they
occur. We want to discover when young children start speaking
in complete sentences, for example, or whether people are
happier on the weekend, or how exercise impacts depression.
These explorations require us to draw conclusions from limited
samples of data. In some cases, these data seem to fit with
our hypotheses and in others they do not. This is where
interpretation and probability come in.
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The Interpretation of Research Results

Imagine a researcher wanting to examine the hypothesis—a
specific prediction based on previous research or scientific
theory—that caffeine enhances memory. She knows there are
several published studies that suggest this might be the case,
and she wants to further explore the possibility. She designs an
experiment to test this hypothesis. She randomly assigns some
participants a cup of fully caffeinated tea and some a cup of
herbal tea. All the participants are instructed to drink up, study
a list of words, then complete a memory test. There are three
possible outcomes of this proposed study:

Caffeinated Group

’ Study q Memory Test

Decaffeinated Group

Research Hypothesis:
(affeine consumption increases memory compared to a placebo (no caffeine)

1. The caffeine group performs better (support for the
hypothesis).

2. The no-caffeine group performs better (evidence against
the hypothesis).

3. There is no difference in the performance between the
two groups (also evidence against the hypothesis).

Let's look, from a scientific point of view, at how the researcher
should interpret each of these three possibilities.

First, if the results of the memory test reveal that the caffeine
group performs better, this is a piece of evidence in favor of
the hypothesis: It appears, at least in this case, that caffeine
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is associated with better memory. It does not, however, prove
that caffeine is associated with better memory. There are still
many guestions left unanswered. How long does the memory
boost last? Does caffeine work the same way with people of all
ages? Is there a difference in memory performance between
people who drink caffeine regularly and those who never drink
it? Could the results be a freak occurrence? Because of these
uncertainties, we do not say that a study—especially a single
study—proves a hypothesis. Instead, we say the results of the
study offer evidence in support of the hypothesis. Even if we
tested this across 10 thousand or 100 thousand people we still
could not use the word “proven” to describe this phenomenon.
This is because inductive reasoning is based on probabilities.
Probabilities are always a matter of degree; they may be
extremely likely or unlikely. Science is better at shedding light
on the likelihood—or probability—of something than at
proving it. In this way, data is still highly useful even if it doesn't
fit Popper’s absolute standards.

The science of meteorology helps illustrate this point. You
might look at your local weather forecast and see a high
likelihood of rain. This is because the meteorologist has used
inductive reasoning to create her forecast. She has taken
current observations—lots of dense clouds coming toward your
city—and compared them to historical weather patterns
associated with rain, making a reasonable prediction of a high
probability of rain. The meteorologist has not proven it will rain,
however, by pointing out the oncoming clouds.

Proof is more associated with deductive reasoning.
Deductive reasoning starts with general principles that are
applied to specific instances (the reverse of inductive
reasoning). When the general principles, or premises, are true,
and the structure of the argument is valid, the conclusion is,
by definition, proven; it must be so. A deductive truth must
apply in all relevant circumstances. For example, all living cells
contain DNA. From this, you can reason—deductively—that any
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specific living cell (of an elephant, or a person, or a snake) will
therefore contain DNA. Given the complexity of psychological
phenomena, which involve many contributing factors, it is
nearly impossible to make these types of broad statements
with certainty.

Test Yourself 2: Inductive or
Deductive?

1. The stove was on and the water in the pot
was boiling over. The front door was standing
open. These clues suggest the homeowner left
unexpectedly and in a hurry.

2. Gravity is associated with mass. Because the
moon has a smaller mass than the Earth, it
should have weaker gravity.

3. Students don't like to pay for high priced
textbooks. It is likely that many students in the
class will opt not to purchase a book.

4., To earn a college degree, students need 100
credits. Janine has 85 credits, so she cannot
graduate.

[See answer at end of this module]

The second possible result from the caffeine-memory study
is that the group who had no caffeine demonstrates better
memory. This result is the opposite of what the researcher
expects to find (her hypothesis). Here, the researcher must
admit the evidence does not support her hypothesis. She must
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be careful, however, not to extend that interpretation to other
claims. For example, finding increased memory in the no-
caffeine group would not be evidence that caffeine harms
memory. Again, there are too many unknowns. Is this finding
a freak occurrence, perhaps based on an unusual sample? Is
there a problem with the design of the study? The researcher
doesn’'t know. She simply knows that she was not able to
observe support for her hypothesis.

There is at least one additional consideration: The researcher
originally developed her caffeine- benefits-memory hypothesis
based on conclusions drawn from previous research. That is,
previous studies found results that suggested caffeine boosts
memory. The researcher’s single study should not outweigh
the conclusions of many studies. Perhaps the earlier research
employed participants of different ages or who had different
baseline levels of caffeine intake. This new study simply
becomes a piece of fabric in the overall quilt of studies of the
caffeine- memory relationship. It does not, on its own,
definitively falsify the hypothesis.

Finally, it's possible that the results show no difference in
memory between the two groups. How should the researcher
interpret this? How would you? In this case, the researcher
once again has to admit that she has not found support for her
hypothesis.

Interpreting the results of a study—regardless of
outcome—rests on the quality of the observations from which
those results are drawn. If you learn, say, that each group in
a study included only four participants, or that they were all
over 90 years old, you might have concerns. Specifically, you
should be concerned that the observations, even if accurate,
aren't representative of the general population. This is one
of the defining differences between conclusions drawn from
personal anecdotes and those drawn from scientific
observations. Anecdotal evidence - derived from personal
experience and unsystematic observations (e. g. “common
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sense,”) — is limited by the quality and representativeness of
observations, and by memory shortcomings. Well-designed
research, on the other hand, relies on observations that are
systematically recorded, of high quality, and representative of
the population it claims to describe.

Why Should | Trust Science If It Can’t
Prove Anything?

It's worth delving a bit deeper into why we ought to trust the
scientific inductive process, even when it relies on limited
samples that don't offer absolute “proof.” To do this, let's
examine a widespread practice in psychological science: null-
hypothesis significance testing.

To understand this concept, let's begin with another research
example. Imagine, for instance, a researcher is curious about
the ways maturity affects academic performance. She might
have a hypothesis that mature students are more likely to be
responsible about studying and completing homework and,
therefore, will do better in their courses. To test this hypothesis,
the researcher needs a measure of maturity and a measure
of course performance. She might calculate the
correlation—relationship—between student age (her measure
of maturity) and points earned in a course (her measure of
academic performance). Ultimately, the researcher s
interested in the likelihood — or probability — that these two
variables closely relate to one another. Null-hypothesis
significance testing (NHST) assesses the probability that the
collected data (the observations) would be the same if there
were no relationship between the variables in the study. Using
our example, the NHST would test the probability that the
researcher would find a link between age and class
performance if there were, in reality, no such link.
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Now, here's where it gets a
little complicated. NHST
involves a null hypothesis, a
statement that two variables
are not related (in this case,
that student maturity and
academic performance are
not related in any meaningful
way). NHST also involves an
alternative  hypothesis, a

statement that two variables
. . Is there a relationship between
are related (in this case, that <t gent age and academic
student maturity and performance? How could we
research this question? How
confident can we be that our
together). To evaluate these observations reflect reality?
[Image: Jeremy Wilburn,
two hypotheses, the https://goo.gl/i9MoIb, CC
researcher collects data. The BY-NC-ND 2.0, https:/goo.gl/
SjTsDg]

academic performance go

researcher then compares
what she expects to find
(probability) with what she actually finds (the collected data) to
determine whether she can falsify, or reject, the null hypothesis
in favor of the alternative hypothesis.

How does she do this? By looking at the distribution of the
data. The distribution is the spread of values—in our example,
the numeric values of students' scores in the course. The
researcher will test her hypothesis by comparing the observed
distribution of grades earned by older students to those earned
by younger students, recognizing that some distributions are
more or less likely. Your intuition tells you, for example, that the
chances of every single person in the course getting a perfect
score are lower than their scores being distributed across all
levels of performance.

The researcher can use a probability table to assess the
likelihood of any distribution she finds in her class. These tables
reflect the work, over the past 200 years, of mathematicians
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and scientists from a variety of fields. You can see, in Table
23, an example of an expected distribution if the grades were
normally distributed (most are average, and relatively few are
amazing or terrible). In Table 2b, you can see possible results of
this imaginary study, and can clearly see how they differ from
the expected distribution.

In the process of testing these hypotheses, there are four
possible outcomes. These are determined by two factors: 1)
reality, and 2) what the researcher finds (see Table 3). The best
possible outcome is accurate detection. This means that the
researcher's conclusion mirrors reality. In our example, let's
pretend the more mature students do perform slightly better.
If this is what the researcher finds in her data, her analysis
qualifies as an accurate detection of reality. Another form of
accurate detection is when a researcher finds no evidence for
a phenomenon, but that phenomenon doesn't actually exist
anyway! Using this same example, let's now pretend that
maturity has nothing to do with academic performance.
Perhaps academic performance is instead related to
intelligence or study habits. If the researcher finds no evidence
for a link between maturity and grades and none actually
exists, she will have also achieved accurate detection.
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Expected Grades If There Were No Difference
Between The 2 Groups
Note the distributions are equal

Students 18-20 Students 22+
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Course Grades by Age
Note the different distributions of grades
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6
4
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Students 18-20 Students 22+
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Table 2a (Above): Expected grades if there were no difference
between the two groups. Table 2b (Below): Course grades by age

There are a couple of ways that research conclusions might be
wrong. One is referred to as a type | error —when the researcher
concludes there is a relationship between two variables but,
in reality, there is not. Back to our example: Let's now pretend
there's no relationship between maturity and grades, but the
researcher still finds one. Why does this happen? It may be
that her sample, by chance, includes older students who also
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have better study habits and perform better: the researcher
has “found” a relationship (the data appearing to show age
as significantly correlated with academic performance), but
the truth is that the apparent relationship is purely
coincidental—the result of these specific older students in this
particular sample having better-than-average study habits (the
real cause of the relationship). They may have always had
superior study habits, even when they were young.

Another possible outcome of NHST is a type Il error, when
the data fail to show a relationship between variables that
actually exists. In our example, this time pretend that maturity
is —in reality—associated with academic performance, but the
researcher doesn'’t find it in her sample. Perhaps it was just
her bad luck that her older students are just having an off
day, suffering from test anxiety, or were uncharacteristically
careless with their homework: the peculiarities of her particular
sample, by chance, prevent the researcher from identifying
the real relationship between maturity and academic
performance.

These types of errors might worry you, that there is just no
way to tell if data are any good or not. Researchers share your
concerns, and address them by using probability values (p-
values) to set a threshold for type | or type Il errors. When
researchers write that a particular finding is “significant at a p
< .05 level,” they're saying that if the same study were repeated
100 times, we should expect this result to occur — by chance
— fewer than five times. That is, in this case, a Type | error is
unlikely. Scholars sometimes argue over the exact threshold
that should be used for probability. The most common in
psychological science are .05 (5% chance), .01 (1% chance), and
.001 (1/10th of 1% chance). Remember, psychological science
doesn’t rely on definitive proof; it's about the probability of
seeing a specific result. This is also why it's so important that
scientific findings be replicated in additional studies.
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In reality thereis. ..
a relationship no relationship
a relationship
The (Alternative Hypothesis) | Accurate Detection! Type | Error
researcher - .
finds no relationship
T (Null hypothesis) Type Il Error Accurate Detection!

Table 3: Accurate detection and errors in research

It's because of such methodologies that science is generally
trustworthy. Not all claims and explanations are equal; some
conclusions are better bets, so to speak. Scientific claims are
more likely to be correct and predict real outcomes than
“‘common sense” opinions and personal anecdotes. This is
because researchers consider how to best prepare and
measure their subjects, systematically collect data from large
and—ideally—representative samples, and test their findings
against probability.

Scientific Theories

The knowledge generated from research is organized
according to scientific theories. A scientific theory is a
comprehensive framework for making sense of evidence
regarding a particular phenomenon. When scientists talk
about a theory, they mean something different from how the
term is used in everyday conversation. In common usage, a
theory is an educated guess—as in, “I have a theory about
which team will make the playoffs,” or, “I have a theory about
why my sister is always running late for appointments.” Both
of these beliefs are liable to be heavily influenced by many
untrustworthy factors, such as personal opinions and memory
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biases. A scientific theory, however, enjoys support from many
research studies, collectively providing evidence, including, but
not limited to, that which has falsified competing explanations.
A key component of good theories is that they describe,
explain, and predict in a way that can be empirically tested and
potentially falsified.

Theories are open to
revision if new evidence

comes to light that compels

VENUS « reexamination of the
EARTH\\ accumulated, relevant data.
MERCURY . . .

. ] ) In ancient times, for instance,
people thought the Sun
MOON / traveled around the Earth.
This seemed to make sense

and fit with many
observations. In the 16th

Early theories placed the Earth at century, however,
the center of the solar system. We
now know that the Earth revolves
around the sun. [I[mage:Pearson systematically charting
Scott Foresman, https.//goo.gl/
W3izMR, Public Domain]

astronomers began

visible objects in the sky, and,
over a 50-year period, with
repeated testing, critique, and refinement, they provided
evidence for a revised theory: The Earth and other cosmic
objects revolve around the Sun. In science, we believe what the
best and most data tell us. If better data come along, we must
be willing to change our views in accordance with the new
evidence.

Thinking like a Psychological Scientist | 77



Is Science Objective?

Thomas Kuhn (2012), a historian of science, argued that science,
as an activity conducted by humans, is a social activity. As such,
it is—according to Kuhn—subject to the same psychological
influences of all human activities. Specifically, Kuhn suggested
that there is no such thing as objective theory or data; all of
science is informed by values. Scientists cannot help but let
personal/cultural values, experiences, and opinions influence
the types of questions they ask and how they make sense of
what they find in their research. Kuhn's argument highlights
a distinction between facts (information about the world), and
values (beliefs about the way the world is or ought to be). This
distinction is an important one, even if it is not always clear.

To illustrate the relationship between facts and values,
consider the problem of global warming. A vast accumulation
of evidence (facts) substantiates the adverse impact that
human activity has on the levels of greenhouse gases in Earth’s
atmosphere leading to changing weather patterns. There is
also a set of beliefs (values), shared by many people, that
influences their choices and behaviors in an attempt to address
that impact (e.g., purchasing electric vehicles, recycling, bicycle
commuting). Our values—in this case, that Earth as we know
it is in danger and should be protected—influence how we
engage with facts. People (including scientists) who strongly
endorse this value, for example, might be more attentive to
research on renewable energy.
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The primary point of this

illustration is that (contrary to Social/Cultural
the image of scientists as

outside observers to the

facts, gathering them Behavioral
neutrally and without bias
fromm the natural world) all Cognitive
science—especially social
sciences like

Biological

psychology—involves values

and interpretation. As a
result, science functions best when people with diverse values
and backgrounds work collectively to understand complex
natural phenomena.

Indeed, science can benefit from multiple perspectives. One
approach to achieving this is through levels of analysis. Levels
of analysis is the idea that a single phenomenon may be
explained at different levels simultaneously. Remember the
guestion concerning cramming for a test versus studying over
time? It can be answered at a number of different levels of
analysis. At a low level, we might use brain scanning
technologies to investigate whether biochemical processes
differ between the two study strategies. At a higher level—the
level of thinking—we might investigate processes of decision
making (what to study) and ability to focus, as they relate to
cramming versus spaced practice. At even higher levels, we
might be interested in real world behaviors, such as how long
people study using each of the strategies. Similarly, we might
be interested in how the presence of others influences learning
across these two strategies. Levels of analysis suggests that
one level is not more correct—or truer—than another; their
appropriateness depends on the specifics of the question
asked. Ultimately, levels of analysis would suggest that we
cannot understand the world around us, including human
psychology, by reducing the phenomenon to only the

Thinking like a Psychological Scientist | 79



biochemistry of genes and dynamics of neural networks. But,
neither can we understand humanity without considering the
functions of the human nervous system.

Science in Context

There are many ways to interpret the world around us. People
rely on common sense, personal experience, and faith, in
combination and to varying degrees. All of these offer
legitimate benefits to navigating one’s culture, and each offers
a unique perspective, with specific uses and limitations.
Science provides another important way of understanding the
world and, while it has many crucial advantages, as with all
methods of interpretation, it also has limitations.
Understanding the limits of science—including its subjectivity
and uncertainty— does not render it useless. Because it is
systematic, using testable, reliable data, it can allow us to
determine causality and can help us generalize our
conclusions. By understanding how scientific conclusions are
reached, we are better equipped to use science as a tool of
knowledge.

The following short video discusses in greater detail the
strengths and limitations of an empirical approach, and
introduces other important ways of knowing about ourselves,
and the world around us.

a An interactive H5P element has been excluded
from this version of the text. You can view it online

here:

https.//fecampusontario.pressbooks.pub/

testbookje/?p=285#h5p-366
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Answer - Test Yourself 1: Can It Be
Falsified?

Answer explained: There are 4 hypotheses
presented. Basically, the question asks “which of
these could be tested and demonstrated to be
false?”. We can eliminate answers A,Band C. Ais a
matter of personal opinion. C is a concept for which
there are currently no existing measures. B is a little
trickier. A person could look at data on wars,
assaults, and other forms of violence to draw a
conclusion about which period is the most violent.
The problem here is that we do not have data for all
time periods, and there is no clear guide to which
data should be used to address this hypothesis. The
best answer is D, because we have the means to
view other planets and to determine whether there
is water on them (for example, Mars has ice).

Answer - Test Yourself 2: Inductive
or Deductive

Answer explained: This question asks you to
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consider whether each of 5 examples represents
inductive or deductive reasoning. 1) Inductive—it is
possible to draw the conclusion—the homeowner
left in @ hurry—from specific observations such as
the stove being on and the door being open. 2)
Deductive—starting with a general principle (gravity
is associated with mass), we draw a conclusion
about the moon having weaker gravity than does
the Earth because it has smaller mass. 3)
Deductive—starting with a general principle
(students do not like to pay for textbooks) it is
possible to make a prediction about likely student
behavior (they will not purchase textbooks). Note
that this is a case of prediction rather than using
observations. 4) Deductive—starting with a general
principle (students need 100 credits to graduate) it is
possible to draw a conclusion about Janine (she
cannot graduate because she has fewer than the
100 credits required).

Check Your Knowledge

To help you with your studying, we've included some practice
guestions for this module. These questions do not necessarily
address all content in this module. They are intended as
practice, and you are responsible for all of the content in this
module even if there is no associated practice question. To
promote deeper engagement with the material, we encourage
you to create some questions of your own for your practice. You
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can then also return to these self-generated questions later in
the course to test yourself.

a An interactive H5P element has been excluded
from this version of the text. You can view it online

here:

https://fecampusontario.pressbooks.pub/

testbookje/?p=285#h5p-20

An interactive H5P element has been excluded
@ from this version of the text. You can view it online
here:
https://fecampusontario.pressbooks.pub/
testbookje/?p=285#h5p-21

An interactive H5P element has been excluded
@ from this version of the text. You can view it online
here:
https://fecampusontario.pressbooks.pub/
testbookje/?p=285#h5p-22

Vocabulary

Anecdotal evidence
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A piece of biased evidence, usually drawn from personal
experience, used to support a conclusion that may or may not
be correct.
Causality
In research, the determination that one variable causes—is
responsible for—an effect.
Correlation
In statistics, the measure of relatedness of two or more
variables.
Data (also called observations)
In research, information systematically collected for analysis
and interpretation.
Deductive reasoning
A form of reasoning in which a given premise determines the
interpretation of specific observations (e.g., All birds have
feathers; since a duck is a bird, it has feathers).
Distribution
In statistics, the relative frequency that a particular value
occurs for each possible value of a given variable.
Empirical
Concerned with observation and/or the ability to verify a claim.
Fact
Objective information about the world.
Falsify
In  science, the abilty of a «claim to be tested
and—possibly—refuted; a defining feature of science.
Generalize
In research, the degree to which one can extend conclusions
drawn from the findings of a study to other groups or
situations not included in the study.
Hypothesis
A tentative explanation that is subject to testing.
Induction
To draw general conclusions from specific observations.
Inductive reasoning
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A form of reasoning in which a general conclusion is inferred
from a set of observations (e. g., noting that “the driver in that
car was texting; he just cut me off then ran a red light!” (a
specific observation), which leads to the general conclusion
that texting while driving is dangerous).

Levels of analysis
In science, there are complementary understandings and
explanations of phenomena.

Null-hypothesis significance testing (NHST)
In statistics, a test created to determine the chances that an
alternative hypothesis would produce a result as extreme as
the one observed if the null hypothesis were actually true.

Objective
Being free of personal bias.

Population
In research, all the people belonging to a particular group (e.g.,
the population of left handed people).

Probability
A measure of the degree of certainty of the occurrence of an
event.

Probability values
In statistics, the established threshold for determining whether
a given value occurs by chance.

Pseudoscience
Beliefs or practices that are presented as being scientific, or
which are mistaken for being scientific, but which are not
scientific (e.g., astrology, the use of celestial bodies to make
predictions about human behaviors, and which presents itself
as founded in astronomy, the actual scientific study of celestial
objects. Astrology is a pseudoscience unable to be falsified,
whereas astronomy is a legitimate scientific discipline).

Representative
In research, the degree to which a sample is a typical example
of the population from which it is drawn.

Sample
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In research, a number of people selected from a population to
serve as an example of that population.

Scientific theory
An explanation for observed phenomena that is empirically
well-supported, consistent, and fruitful (predictive).

Type | error
In statistics, the error of rejecting the null hypothesis when it is
true.

Type Il error
In statistics, the error of failing to reject the null hypothesis
when it is false.

Value
Belief about the way things should be.
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4. History of
Psychology

Original chapter by David B. Baker & Heather Sperry
adapted by the Queen'’s University Psychology
Department

This Open Access chapter was originally written for the NOBA
project. Information on the NOBA project can be found below.
We encourage students to use the “Three-Step Method” for
support in their learning. Please find our version of the Three-
Step Method, created in collaboration with Queen’s Student
Academic Success Services, at the following link:
https://sass.queensu.ca/psycl00/

This module provides an introduction and overview of the
historical development of the science and practice of
psychology in America. Ever-increasing specialization within
the field often makes it difficult to discern the common roots
from which the field of psychology has evolved. By exploring
this shared past, students will be better able to understand
how psychology has developed into the discipline we know
today.

Learning Objectives

Describe the precursors to the establishment of the
science of psychology.

Identify key individuals and events in the history of
American psychology.

Describe the rise of professional psychology in America.
Develop a basic understanding of the processes of
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scientific development and change.
Recognize the role of women and people of color in the
history of American psychology.

Introduction

It is always a difficult question to ask, where to begin to tell
the story of the history of psychology. Some would start with
ancient Greece; others would look to a demarcation in the late
19th century when the science of psychology was formally
proposed and instituted. These two perspectives, and all that
is in between, are appropriate for describing a history of
psychology. The interested student will have no trouble finding
an abundance of resources on all of these time frames and
perspectives (Goodwin, 2011; Leahey, 2012; Schultz & Schultz,
2007). For the purposes of this module, we will examine the
development of psychology in America and use the mid-19th
century as our starting point. For the sake of convenience, we
refer to this as a history of modern psychology.
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Psychology is an exciting
field and the history of
psychology offers the
opportunity to make sense of
how it has grown and
developed. The history of
psychology also provides
perspective. Rather than a
dry collection of names and
dates, the history of

psychology tells us about the

The earliest records of a . . .
psychological experiment go all important  intersection  of
the way back to the Pharaoh time and place that defines
Psamtik | of Egypt in the 7th

Century B.C.[Image: Neithsabes,
CCO Public Domain, https//goo.gl/ happens when you meet
m25gce]

who we are. Consider what

someone for the first time.
The conversation usually
begins with a series of questions such as, “Where did you grow
up?” “How long have you lived here?” “Where did you go to
school?” The importance of history in defining who we are
cannot be overstated. Whether you are seeing a physician,
talking with a counselor, or applying for a job, everything
begins with a history. The same is true for studying the history
of psychology; getting a history of the field helps to make sense
of where we are and how we got here.

A Prehistory of Psychology

Precursors to American psychology can be found in philosophy
and physiology. Philosophers such as John Locke (1632-1704)
and Thomas Reid (1710-1796) promoted empiricism, the idea
that all knowledge comes from experience. The work of Locke,
Reid, and others emphasized the role of the human observer
and the primacy of the senses in defining how the mind comes
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to acquire knowledge. In American colleges and universities
in the early 1800s, these principles were taught as courses on
mental and moral philosophy. Most often these courses taught
about the mind based on the faculties of intellect, will, and the
senses (Fuchs, 2000).

Physiology and Psychophysics

Philosophical questions about the nature of mind and
knowledge were matched in the 19th century by physiological
investigations of the sensory systems of the human observer.
German physiologist Hermann von Helmholtz (1821-1894)
measured the speed of the neural impulse and explored the
physiology of hearing and vision. His work indicated that our
senses can deceive us and are not a mirror of the external
world. Such work showed that even though the human senses
were fallible, the mind could be measured using the methods
of science. In all,