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Two main research 
settings

• Laboratory research

• Field research

A Quick Aside

• Mundane realism

• The extent to which an experiment reflects 
the real world

• Experimental realism

• The extent to which participants are 
engaged in and take the experiment 
seriously.



Field Example

Dutton, D. G., & Aron, A. P. 
(1974). Some evidence for 
heightened sexual 
attraction under conditions 
of high anxiety. Journal of 
Personality and Social 
Psychology, 30, 510-517.

Laboratory 
Example

Cloutier, J., Heatherton, T.F., 
Whalen, P.J., & Kelley, W.M. 
(2008). Are attractive people 
rewarding? Sex differences in 
the neural substrates of facial 
attractiveness. Journal of 
Cognitive Neuroscience, 20(6), 
941-951.

• Strong evidence that we prefer attractive people over 
unattractive people (even infants do!)

• Also evidence that men value physical attraction in the 
opposite sex more than do women

• Hypothesised that they would find sex differences in 
brain areas active in reward circuits (i.e., NAcc and 
OFC, which are active in drug addiction, for example)

Are Attractive People Rewarding? (Cloutier 
et al., 2008)

• Participants were 24 men and 24 women who judged 
the attractiveness of 90 faces of the opposite sex 
while in an fMRI scanner

Are Attractive People Rewarding? (Cloutier 
et al., 2008)



No differences 
between men 
and women, 

except for the 
number of 

women 
choosing ‘not 

attractive at all’

Behavioural Results 
(Cloutier et al., 2008)

Activity in the left 
and right nucleus 
accumbens was 

greater in men and 
women for more 
attractive targets;
OFC was different 
for attractiveness 

for male 
participants only

fMRI Data 
(Cloutier et al., 2008)
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•H0 or Null Hypothesis 

•There is no relationship between the IV and the DV.

Hypotheses Recap

•H1 or Alternate Hypothesis 

•There IS a relationship between the IV and the DV.

DVs are variable for lots 
of reasons

How tired are you right now? 

1= not at all tired

2= a little tired

3=somewhat tired

4= very tired

5= extremely; could fall asleep right now

Sources of variability in experiments 
(& quasi-experiments)

Experimental
variables

Random
variables

(extraneous)

Confounding
Variables

IV
(independent

variables)

DV
(dependent
variables)
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Stages in psychological 
research.

Control:
Random variability

Individual differences
Confounding variables

Theory

Prediction or 
hypothesis

Design a study

Data
Summarize:

Organize, explore, 
display, summarize

Analysis:
Statistical Tests

Write Report

Repeated 
Experiments

Theory

Confirmed

Not
Supported

Two aims of research design
•Eliminate confounding variables 

•So you can interpret the relationship between the IV 
and DV 

•Nullify / Minimise random variability 
•To improve your chances of finding a relationship 

between the IV and DV, if one exists.

Sources of variability in experiments 
(& quasi-experiments)

Experimental
variables

Random
variables

(extraneous)

Confounding
Variables

IV
(independent

variables)

DV
(dependent
variables)

Situational
variables

Individual
differences

Measurement
error

Group A
n = 50

Smoke 30 cigs/day

Group B
n = 50

Smoke 0 cigs/day

Group A
n = 50

# doctor visits/year

Group B
n = 50

# doctor visits/year

100 participants divided into two groups: 
Women in Group A, Men in Group B

Then we measure...

Or



Group A
n = 50

Get no sleep

Group B
n = 50

Get 8 hrs sleep

Group A
Reaction time measured in 

the afternoon

Group B
Reaction time measured in 

the morning

100 participants randomly divided into two groups 
using a coin flip

Then we measure...

Or

Confounding variables
A variable can be classified as a confounding variable 

ONLY when it 

Systematically varies with the independent 
variable.

Choices Facing Researchers

 Example: Positive Psychology & Gratitude

Positive Psychology Progress
Empirical Validation of Interventions

Martin E. P. Seligman and Tracy A. Steen University of Pennsylvania
Nansook Park University of Rhode Island

Christopher Peterson University of Michigan

Positive psychology has flourished in the last 5 years. The
authors review recent developments in the field, including
books, meetings, courses, and conferences. They also dis-
cuss the newly created classification of character strengths
and virtues, a positive complement to the various editions
of the Diagnostic and Statistical Manual of Mental Disor-
ders (e. g., American Psychiatric Association, 1994), and
present some cross-cultural findings that suggest a surpris-
ing ubiquity of strengths and virtues. Finally, the authors
focus on psychological interventions that increase individ-
ual happiness. In a 6-group, random-assignment, placebo-
controlled Internet study, the authors tested 5 purported
happiness interventions and 1 plausible control exercise.
They found that 3 of the interventions lastingly increased
happiness and decreased depressive symptoms. Positive
interventions can supplement traditional interventions that
relieve suffering and may someday be the practical legacy
of positive psychology.

Keywords: positive psychology, happiness, character
strengths, interventions

F ive years have passed since the American Psychol-
ogist devoted its millennial issue to the emerging
science of positive psychology: the study of positive

emotion, positive character, and positive institutions (Se-
ligman & Csikszentmihalyi, 2000). Drawing on methods
effectively used to advance the science of mental disorders,
positive psychologists have been studying mental health
and well-being. Building on pioneering work by Rogers
(1951), Maslow (1954, 1962), Jahoda (1958), Erikson
(1963, 1982), Vaillant (1977), Deci and Ryan (1985), and
Ryff and Singer (1996)—among many others—positive
psychologists have enhanced our understanding of how,
why, and under what conditions positive emotions, positive
character, and the institutions that enable them flourish
(e.g., Cameron, Dutton, & Quinn, 2003; Easterbrook, 2003;
Gardner, Csikszentmihalyi, & Damon, 2001; Kahneman,
Diener, & Schwarz, 1999; Murray, 2003; Vaillant, 2000).

Positive psychologists do not claim to have invented
the good life or to have ushered in its scientific study, but
the value of the overarching term positive psychology lies
in its uniting of what had been scattered and disparate lines
of theory and research about what makes life most worth
living (Peterson & Park, 2003). As the basic science con-
tinues, other lines of work are moving into the realm of

application (Linley & Joseph, 2004). Can psychologists
take what they have learned about the science and practice
of treating mental illness and use it to create a practice of
making people lastingly happier? That is, can they create
an evidence-based practice of positive psychology?

In this article, we first review the recent growth within
positive psychology. Next, we describe basic research that
bears on whether people can become lastingly happier, and
then we present the results of our own happiness interven-
tions that we rigorously tested with a randomized, placebo-
controlled design.

Progress Report
Positive psychology is an umbrella term for the study of
positive emotions, positive character traits, and enabling
institutions. Research findings from positive psychology
are intended to supplement, not remotely to replace, what is
known about human suffering, weakness, and disorder. The
intent is to have a more complete and balanced scientific
understanding of the human experience—the peaks, the
valleys, and everything in between. We believe that a
complete science and a complete practice of psychology
should include an understanding of suffering and happi-
ness, as well as their interaction, and validated interven-
tions that both relieve suffering and increase happiness—
two separable endeavors.

Editor’s note. Martin E. P. Seligman was president of APA in 1998. This
article is based in part on his presidential address, delivered in Boston at
APA’s 107th Annual Convention on August 21, 1999. This article updates
the progress of research on positive psychology in a follow-up to the
January 2000 special issue of the American Psychologist.

Author’s note. Martin E. P. Seligman and Tracy A. Steen, Positive
Psychology Center, University of Pennsylvania; Nansook Park, Depart-
ment of Psychology, University of Rhode Island; Christopher Peterson,
Department of Psychology, University of Michigan.

This research was supported by the Annenberg/Sunnylands Trust
Foundation, by Atlantic Philanthropies, by the John Marks Templeton
Foundation, and by National Institute of Mental Health Grant MH63430.

Correspondence concerning this article should be addressed to
Martin E. P. Seligman, Positive Psychology Center, University of
Pennsylvania, 3701 Market Street, Philadelphia, PA 19104 or to
Christopher Peterson, Department of Psychology, University of Mich-
igan, 525 East University, Ann Arbor, MI 48109-1109. E-mail:
seligman@psych.upenn.edu or chrispet@umich.edu
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Books
In the last five years, aside from a special issue and a
special section of the American Psychologist (January 2000
and January 2001, respectively), literally hundreds of arti-
cles have appeared in the scholarly and popular press on the
topics of positive psychology. Books have begun to appear,
for example, The Handbook of Positive Psychology (Sny-
der & Lopez, 2002), Authentic Happiness (Seligman,
2002), A Psychology of Human Strengths (Aspinwall &
Staudinger, 2003), Flourishing (Keyes & Haidt, 2003),
Positive Psychological Assessment: A Handbook of Models
and Measures (Lopez & Snyder, 2004), Positive Psychol-
ogy in Practice (Linley & Joseph, 2004), and Handbook of
Methods in Positive Psychology (Ong & van Dulmen, in
press). These volumes summarize the empirical findings
and the methods used in the science.

We want to highlight our own Character Strengths
and Virtues: A Handbook and Classification (CSV; Peter-
son & Seligman, 2004). The CSV represents the most
ambitious project self-consciously undertaken from the
perspective of positive psychology, and we intend it to do
for psychological well-being what the Diagnostic and Sta-
tistical Manual of Mental Disorders (DSM) of the Ameri-
can Psychiatric Association (1994) does for the psycholog-
ical disorders that disable human beings. The CSV
describes and classifies strengths and virtues that enable
human thriving. Although we were respectful of the DSM,
we attempted to avoid some of its problems by making
clear why some entries were included in the CSV and others
excluded, by regarding positive traits as individual differ-
ences that exist in degrees rather than as all-or-nothing
categories, and by developing reliable and valid assessment
strategies (questionnaires, surveys, interviews, and infor-
mant reports; Peterson, Park, & Seligman, 2005a).

The general scheme of the CSV relies on six overar-
ching virtues that almost every culture across the world
endorses: wisdom, courage, humanity, justice, temperance,
and transcendence (Dahlsgaard, Peterson, & Seligman, in
press). Under each virtue, we identified particular strengths
that met the following criteria:

● ubiquity—is widely recognized across cultures
● fulfilling—contributes to individual fulfillment, sat-

isfaction, and happiness broadly construed
● morally valued—is valued in its own right and not

as a means to an end
● does not diminish others—elevates others who wit-

ness it, producing admiration, not jealousy
● nonfelicitous opposite—has obvious antonyms that

are “negative”
● traitlike—is an individual difference with demon-

strable generality and stability
● measurable—has been successfully measured by

researchers as an individual difference
● distinctiveness—is not redundant (conceptually or

empirically) with other character strengths
● paragons—is strikingly embodied in some

individuals
● prodigies—is precociously shown by some children

or youths
● selective absence—is missing altogether in some

individuals
● institutions—is the deliberate target of societal prac-

tices and rituals that try to cultivate it

Table 1 lays out the classification, which includes 24
strengths of character. Although we avoid a claim of uni-
versality, a claim of ubiquity seems warranted by the
evidence presented below.

Each chapter in the CSV describes what is known and
what is not known about each of the included strengths:
paradigm cases, consensual definition, historical and cross-
cultural background, measurement, correlations and conse-
quences of having or lacking the strength, development,
enabling and disabling conditions, gender differences, and
interventions that build the strength. We intend this volume
to be a framework for conducting future research and
creating new interventions.

Three surprising empirical findings have already
emerged, First, we have discovered a remarkable similarity
in the relative endorsement of the 24 character strengths by
adults around the world and within the United States (Park,
Peterson, & Seligman, 2005a). The most commonly en-
dorsed (“most like me”) strengths, in 40 different countries,
from Azerbaijan to Venezuela, are kindness, fairness, au-
thenticity, gratitude, and open-mindedness, and the lesser
strengths consistently include prudence, modesty, and self-
regulation. The correlations of the rankings from nation to
nation are very strong, ranging in the .80s, and defy cul-
tural, ethnic, and religious differences. The same ranking of
greater versus lesser strengths characterizes all 50 U.S.
states—except for religiousness, which is somewhat more
evident in the South—and holds across gender, age, red
versus blue states, and education. Our results may reveal

Martin E. P.
Seligman
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Choices Facing 
Researchers

In designing some research to test this (or any) theory, we have to 
make a number of decisions.   
Amongst other things, we have to select 

(a) a methodology and a participant sample 
(b) an independent variable (IV) 
(c) a dependent variable (DV) 
(d) a means of establishing that the effects of manipulating the IV 
are unlikely to have occurred by chance. 
(e) a criterion for establishing that these effects probably haven’t 
occurred by chance.
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Choosing methodology and 
participant sample

■ Broadly speaking, if we chose the 
experimental methodology we would most 
likely select ‘normal’ participants (e.g., first-
year psychology undergraduates) or others 
who have characteristics relevant to our theory    

From the Gratitude Study 
(Seligman et al., 2005)

bell-shaped. Furthermore, changes in SHI scores across a
one-week period were sensitive to the self-reported occur-
rence of positive and negative events, even when prior SHI
scores were controlled.

Internet-Based Interventions
We used the Internet to recruit participants, to deliver the
intervention, and to collect our data (Prochaska, Di-
Clemente, Velicer, & Rossi, 1993). At this stage in our
intervention research, this convenience sample served our
purposes well, because on average we have 300 new regis-
trants every day to our Web site (www.authentichappiness
.org), which contains many of the positive questionnaires
for free. But we also believe that this sample may be at
least equal to, and perhaps superior to, college sophomores
or clinic volunteers in its scientific justification. One small
advantage of collecting data via the Internet is that it
obviates data entry by the researcher (and associated hu-
man error). One larger advantage is substantial cost-effec-
tiveness in large-sample studies. After one pays for Web
site development and maintenance, there are virtually no
additional costs to data collection for adequately powered
studies, and we have offered the use of our Web site to
interested researchers.

Much more scientifically important, and controversial,
is the possibility of biased sampling. Gosling, Vazire, Sriv-
astava, and John (2004) compared survey data collected via
the Internet with survey data collected via traditional meth-
ods. They concluded that (a) Internet data are just as
diverse as data collected via traditional methods, (b) par-
ticipants who voluntarily participate in Web-based studies
are no more psychologically disturbed than traditional par-
ticipants, and (c) participants in Internet studies are no less
likely to take the study seriously or to provide accurate

information than are participants in traditional samples. We
believe our sample is biased but in a relevant direction. It
is tilted toward those who want to become happier, pre-
cisely those who are the ultimate target of our interven-
tions. We would not want to generalize our findings to
people who do not want to become happier or to people
who have to be coerced into taking psychological tests. On
the basis of these considerations, we chose to use the
Internet.

Procedure
For our first large RCT, we designed five happiness exer-
cises and one placebo control exercise. Each exercise was
delivered via the Internet and could be completed within
one week. One of these exercises focused on building
gratitude, two focused on increasing awareness of what is
most positive about oneself, and two focused on identifying
strengths of character. In a randomized, placebo-controlled
study, we compared the effects of these exercises with
those of what we thought would be a plausible placebo
control: journaling for one week about early memories. We
followed our participants for six months, periodically mea-
suring symptoms of both depression and happiness.

We recruited a convenience sample from among vis-
itors to the Web site created for Seligman’s (2002) book
Authentic Happiness by creating a link called “Happiness
Exercises.” The study was described on the site as an
opportunity to help test new exercises designed to increase
happiness. Over the course of approximately one month,
we recruited 577 adult participants, 42% male and 58%
female. Almost two thirds of the participants (64%) were
between the ages of 35 and 54 years. Of the participants
surveyed, 39% had a degree from a four-year college, and
27% had some graduate school education. Notably, only
4% of the participants did not have education or vocational
training after high school, another limit on the generaliz-
ability of our findings. Consistent with their reported levels
of education, approximately three fourths of the partici-
pants classified their income levels as “average” or above.
The sample was largely White (77%).

Visitors to the site were told that the exercise they
were to receive was not guaranteed to make them happier
and that they might receive an inert (placebo) exercise. We
did not offer any initial financial incentives for doing the
exercises. In order to ensure good follow-up, we did tell
participants, however, that upon completion of follow-up
tests at one week, one month, three months, and six months
after completing the exercise, they would be entered into a
lottery. The lottery prizes included one $500 award and
three $100 awards.

After participants agreed to the terms presented, they
answered a series of basic demographic questions and
completed two questionnaires, the SHI and the CES-D, as
already described. Then participants received a randomly
assigned exercise. Participants were encouraged to print
out or write down the instructions for their exercise and to
keep them accessible during the week to come. They were
instructed to return to the Web site to complete follow-up
questionnaires after completing their assigned exercise.

Christopher
Peterson

415July–August 2005 ● American Psychologist



Why do we use such “convenience” samples? 
■ The most common answer is that in 

conducting experiments we are not attempting 
to generalise from the experimental population 
directly to the world in general, but rather that 
we generalise via a theory.     

■ We use the experiment to validate the 
theory and then apply the theory to the ‘real 
world’.  Not to do so is to be guilty of naive 
empiricism.

Experimental 
Findings

GeneralizationTheory

Experimental 
Findings

Generalization☠ naive 
empiricism

a note about surveys…

■ Importantly, the same is not generally true for 
surveys, which typically attempt to identify ‘real 
world’ patterns.   

■ More important that survey samples are 
representative of the general populations in 
which researchers are interested    



But what about quasi-
experiments?

If the researcher thinks it would be too hard to 
manipulate participants’ gratitude, she may 
decide to identify two subgroups: people high or 
low in gratitude   

■ What’s the problem?

A solution to the problem 
with quasi-experiments…

■ matching   
■ This procedure is very common in clinical 

research  
■ But, although it sounds promising, matching is 

never as effective a means of removing 
differences as randomisation.

 Choosing an independent variable (IV) 

In essence the goal in selecting an IV is to 
identify that variable which approximates most 
closely to the theoretical variable of interest.  In 
practice this is often much harder than it sounds. 
■ Going back to our example, the central 

theoretical variable is expressing gratitude.  
How can we manipulate this directly?  

From the Gratitude Study 
(Seligman et al., 2005)

Participants received reminder e-mails. The first
reminder, sent early in the week, repeated the instruc-
tions for their assigned exercise. They were also given
contact information and encouraged to contact the re-
searchers with any questions or concerns. The second
reminder e-mail, sent later in the week, reminded par-
ticipants to return to the Web site for the follow-up
questionnaires: “Thank you again for participating in our
study. Please remember to return to [url] by [relevant
date] to give us feedback about your exercise and to
complete follow-up questionnaires.”

When participants returned to the Web site after per-
forming their exercise, they completed the same measures
of happiness and depression administered at pretest. In
addition, participants answered a manipulation check ques-
tion to assess whether they had in fact completed the
exercise as instructed during the relevant time period
(scored yes or no).

Of the 577 participants who completed baseline ques-
tionnaires, 411 (71%) completed all five follow-up assess-
ments. Participants who dropped out of the study did not differ
from those who remained on their baseline happiness or
depression scores, nor was there differential dropout from the
six exercises. We include in our analyses only those partici-
pants who completed all follow-up questionnaires.1

Detailed descriptions of the exercises are available
from us upon request. However, the following paragraphs
present overviews of each:

Placebo control exercise: Early memories.
Participants were asked to write about their early memories
every night for one week.

Gratitude visit. Participants were given one
week to write and then deliver a letter of gratitude in person
to someone who had been especially kind to them but had
never been properly thanked.

Three good things in life. Participants were
asked to write down three things that went well each day and
their causes every night for one week. In addition, they were
asked to provide a causal explanation for each good thing.

You at your best. Participants were asked to
write about a time when they were at their best and then to
reflect on the personal strengths displayed in the story.
They were told to review their story once every day for a
week and to reflect on the strengths they had identified.

Using signature strengths in a new way.
Participants were asked to take our inventory of character
strengths online at www.authentichappiness.org and to re-
ceive individualized feedback about their top five (“signa-
ture”) strengths (Peterson et al., 2005a). They were then
asked to use one of these top strengths in a new and
different way every day for one week.

Identifying signature strengths. This exer-
cise was a truncated version of the one just described,
without the instruction to use signature strengths in new
ways. Participants were asked to take the survey, to note
their five highest strengths, and to use them more often
during the next week.

Results of the Interventions

Two of the exercises—using signature strengths in a new
way and three good things—increased happiness and de-
creased depressive symptoms for six months. Another ex-
ercise, the gratitude visit, caused large positive changes for
one month. The two other exercises and the placebo control
created positive but transient effects on happiness and
depressive symptoms. Not surprisingly, the degree to
which participants actively continued their assigned exer-
cise on their own and beyond the prescribed one-week
period mediated the long-term benefits.

Here are more details. Using analyses of variance
(ANOVAs) followed by planned contrasts, we compared
the scores of participants across the following time points:
pretest, immediate posttest (after doing their exercise for
one week), one week after the posttest, one month after the
posttest, three months after the posttest, and six months
after the posttest. Figures 1 and 2 show the happiness and
depression scores of participants by assigned exercise.
Sample sizes for each condition are shown in these figures
as well as effect sizes associated with statistically signifi-
cant (p ! .05) contrasts for the intervention group between
baseline scores and those at the different follow-ups.2

An overall ANOVA for happiness scores (six condi-
tions " six time periods) showed significant effects for
time, F(5, 2025) # 26.38, p ! .001, and for the Condi-
tion " Time interaction, F(25, 2025) # 12.38, p ! .001.
Similar effects were found for depression scores: a signif-
icant effect for time, F(5, 2025) # 39.77, p ! .001, and a
significant Condition " Time interaction, F(25, 2025) #
5.21, p ! .001.

Participants in all conditions (including the placebo con-
trol condition) tended to be happier and less depressed at the
immediate posttest (after doing their exercise for one week;
see Figures 1 and 2). One week later and at every testing

1 Older people were happier (r # .18, p ! .001) and less depressed (r #
$.17, p ! .001). Gender and ethnicity were not associated with happiness
or depression scores at baseline or at any of the follow-up assessments. In
our analyses, we initially controlled for age, but the results were unaf-
fected, so we present only the unadjusted means.

2 A closer look with ANOVAs at the individual interventions compared
with the placebo condition revealed the following effects. With respect to
happiness, there were main effects of time for gratitude visit, F(5, 750) #
39.13, p ! .001, three good things, F(5, 645) # 8.76, p ! .001, you at
your best, F(5, 690) # 26.77, p ! .001, using signature strengths in a new
way, F(5, 680) # 8.56, p ! .001, and identifying signature strengths, F(5,
690) # 24.94, p ! .001, and there was a Condition " Time interaction for
gratitude visit, F(5, 750) # 6.88, p ! .001, three good things, F(5, 645) #
16.47, p ! .001, and using signature strengths in a new way, F(5, 680) #
17.91, p ! .001, but not for you at your best, F(5, 690) # 1.75, ns, or
identifying signature strengths, F(5, 690) # 0.35, ns. With respect to
depressive symptoms, there were main effects of time for gratitude visit,
F(5, 750) # 20.91, p ! .001, three good things, F(5, 645) # 14.43, p !
.001, you at your best, F(5, 690) # 10.37, p ! .001, using signature
strengths in a new way, F(5, 680) # 13.35, p ! .001, and identifying
signature strengths, F(5, 690) # 6.59, p ! .001, and there was a Condi-
tion " Time interaction for gratitude visit, F(5, 750) # 4.62, p ! .001,
three good things, F(5, 645) # 5.15, p ! .001, you at your best, F(5,
690) # 2.83, p ! .02, and using signature strengths in a new way, F(5,
680) # 4.56, p ! .001, but not for identifying signature strengths, F(5,
690) # 0.20, ns.
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A re-enactment of Seligman 
et al. (1992)

Choosing an independent 
variable (IV)

■ What psychologists typically have to do then, 
is manipulate theoretical variables indirectly, 
by resorting to IVs that they believe will have a 
specific impact upon a given mental process, 
and then checking that this is the case.  

Choosing an independent 
variable (IV)

■ Often desirable to include a manipulation 
check    

  



Choosing an independent 
variable (IV)

■ Often desirable to include a manipulation 
check    

  

  

To what extent do you feel grateful right now?

not at all  1    2     3    4    5    6    7  extremely   

From the Gratitude Study 
(Seligman et al., 2005)

Participants received reminder e-mails. The first
reminder, sent early in the week, repeated the instruc-
tions for their assigned exercise. They were also given
contact information and encouraged to contact the re-
searchers with any questions or concerns. The second
reminder e-mail, sent later in the week, reminded par-
ticipants to return to the Web site for the follow-up
questionnaires: “Thank you again for participating in our
study. Please remember to return to [url] by [relevant
date] to give us feedback about your exercise and to
complete follow-up questionnaires.”

When participants returned to the Web site after per-
forming their exercise, they completed the same measures
of happiness and depression administered at pretest. In
addition, participants answered a manipulation check ques-
tion to assess whether they had in fact completed the
exercise as instructed during the relevant time period
(scored yes or no).

Of the 577 participants who completed baseline ques-
tionnaires, 411 (71%) completed all five follow-up assess-
ments. Participants who dropped out of the study did not differ
from those who remained on their baseline happiness or
depression scores, nor was there differential dropout from the
six exercises. We include in our analyses only those partici-
pants who completed all follow-up questionnaires.1

Detailed descriptions of the exercises are available
from us upon request. However, the following paragraphs
present overviews of each:

Placebo control exercise: Early memories.
Participants were asked to write about their early memories
every night for one week.

Gratitude visit. Participants were given one
week to write and then deliver a letter of gratitude in person
to someone who had been especially kind to them but had
never been properly thanked.

Three good things in life. Participants were
asked to write down three things that went well each day and
their causes every night for one week. In addition, they were
asked to provide a causal explanation for each good thing.

You at your best. Participants were asked to
write about a time when they were at their best and then to
reflect on the personal strengths displayed in the story.
They were told to review their story once every day for a
week and to reflect on the strengths they had identified.

Using signature strengths in a new way.
Participants were asked to take our inventory of character
strengths online at www.authentichappiness.org and to re-
ceive individualized feedback about their top five (“signa-
ture”) strengths (Peterson et al., 2005a). They were then
asked to use one of these top strengths in a new and
different way every day for one week.

Identifying signature strengths. This exer-
cise was a truncated version of the one just described,
without the instruction to use signature strengths in new
ways. Participants were asked to take the survey, to note
their five highest strengths, and to use them more often
during the next week.

Results of the Interventions

Two of the exercises—using signature strengths in a new
way and three good things—increased happiness and de-
creased depressive symptoms for six months. Another ex-
ercise, the gratitude visit, caused large positive changes for
one month. The two other exercises and the placebo control
created positive but transient effects on happiness and
depressive symptoms. Not surprisingly, the degree to
which participants actively continued their assigned exer-
cise on their own and beyond the prescribed one-week
period mediated the long-term benefits.

Here are more details. Using analyses of variance
(ANOVAs) followed by planned contrasts, we compared
the scores of participants across the following time points:
pretest, immediate posttest (after doing their exercise for
one week), one week after the posttest, one month after the
posttest, three months after the posttest, and six months
after the posttest. Figures 1 and 2 show the happiness and
depression scores of participants by assigned exercise.
Sample sizes for each condition are shown in these figures
as well as effect sizes associated with statistically signifi-
cant (p ! .05) contrasts for the intervention group between
baseline scores and those at the different follow-ups.2

An overall ANOVA for happiness scores (six condi-
tions " six time periods) showed significant effects for
time, F(5, 2025) # 26.38, p ! .001, and for the Condi-
tion " Time interaction, F(25, 2025) # 12.38, p ! .001.
Similar effects were found for depression scores: a signif-
icant effect for time, F(5, 2025) # 39.77, p ! .001, and a
significant Condition " Time interaction, F(25, 2025) #
5.21, p ! .001.

Participants in all conditions (including the placebo con-
trol condition) tended to be happier and less depressed at the
immediate posttest (after doing their exercise for one week;
see Figures 1 and 2). One week later and at every testing

1 Older people were happier (r # .18, p ! .001) and less depressed (r #
$.17, p ! .001). Gender and ethnicity were not associated with happiness
or depression scores at baseline or at any of the follow-up assessments. In
our analyses, we initially controlled for age, but the results were unaf-
fected, so we present only the unadjusted means.

2 A closer look with ANOVAs at the individual interventions compared
with the placebo condition revealed the following effects. With respect to
happiness, there were main effects of time for gratitude visit, F(5, 750) #
39.13, p ! .001, three good things, F(5, 645) # 8.76, p ! .001, you at
your best, F(5, 690) # 26.77, p ! .001, using signature strengths in a new
way, F(5, 680) # 8.56, p ! .001, and identifying signature strengths, F(5,
690) # 24.94, p ! .001, and there was a Condition " Time interaction for
gratitude visit, F(5, 750) # 6.88, p ! .001, three good things, F(5, 645) #
16.47, p ! .001, and using signature strengths in a new way, F(5, 680) #
17.91, p ! .001, but not for you at your best, F(5, 690) # 1.75, ns, or
identifying signature strengths, F(5, 690) # 0.35, ns. With respect to
depressive symptoms, there were main effects of time for gratitude visit,
F(5, 750) # 20.91, p ! .001, three good things, F(5, 645) # 14.43, p !
.001, you at your best, F(5, 690) # 10.37, p ! .001, using signature
strengths in a new way, F(5, 680) # 13.35, p ! .001, and identifying
signature strengths, F(5, 690) # 6.59, p ! .001, and there was a Condi-
tion " Time interaction for gratitude visit, F(5, 750) # 4.62, p ! .001,
three good things, F(5, 645) # 5.15, p ! .001, you at your best, F(5,
690) # 2.83, p ! .02, and using signature strengths in a new way, F(5,
680) # 4.56, p ! .001, but not for identifying signature strengths, F(5,
690) # 0.20, ns.
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Choosing a dependent variable (DV) 

■ As with selection of IVs, the selection of DVs is 
often complicated by practical constraints.  

From the Gratitude Study 
(Seligman et al., 2005)

period thereafter, however, participants in the placebo control
condition were no different than they had been at baseline.

As Figures 1 and 2 show, at the immediate posttest
(after one week of doing the assigned exercise), partici-

pants in the gratitude visit condition were happier and less
depressed. In fact, participants in the gratitude visit condi-
tion showed the largest positive changes in the whole
study. This boost in happiness and decrease in depressive

Figure 1
Steen Happiness Index Scores

Note. Figures are effect sizes corresponding to a statistically significant (p ! .05) difference between the intervention group at that point in time and baseline. If
no effect size is shown, the intervention group and the comparison group did not differ.
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Choosing a dependent variable 
(DV) 

■ if instead the DV was the number of 
participants who need to be treated by a 
psychologist, my experiment may be bound to 
fail — or at least to support the null hypothesis 
that the IV has no impact on the DV.

Choosing a dependent variable (DV) 

■ We can see here, then, that there is a 
relevance–sensitivity trade-off: the more 
sensitive a DV is to changes in the IV, the less 
relevant it may become to the dramatic real 
world phenomena in which one is interested.  

Let’s Develop Our 
Studies

Threats to internal validity

■ Think of an experiment in which a researcher 
makes an observation (e.g., that some 
patients are anxious, O1), then carries out 
some experimental manipulation (the 
treatment — anxiety therapy, X) and then 
makes another observation (O2) to see what 
effect the treatment has had.   

■ We represent the design of this study as follows: 

   O1     X       O2   



Threats to internal validity
■ Threats to internal validity lead researchers to interpret 

the effects they obtain incorrectly.  
■ Campbell and Stanley (1963) identified seven:

Threat to Internal Validity Explanation

maturation during the study, psychological changes occur in participants; could also be due to 
practice or fatigue effects

history events, other than the experimental treatments, influence results

testing exposure to a pretest or other assessment influences performance on a posttest

instrumentation testing instruments or conditions are inconsistent; pretest and posttest not 
equivalent, creating an illusory change in performance

statistical 
regression

scores of participants that are very high or very low tend to regress toward the mean 
during retesting

participant 
selection

systematic differences exist in participants’ characteristics between treatment 
groups

experimental 
mortality

participant attrition may bias the results

Threats to internal validity

Maturation 
■ participants in a long-term study get older  
■ participants get practice at the task they are 

doing or become tired or bored as a result of 
repetition. can lead to practice effects and 
fatigue effects.   

Threats to internal validity

History 
■ change may also occur in the world   
■ More subtly still, features of the experimental 

situation itself may also change and these 
testing effects can be responsible for change 
between O1 and O2 

Threats to internal validity

Testing 
■ One particularly important change relates to 

the fact that the patients already have 
experience of having been observed before 
(at the pre-test, O1).



Threats to internal validity

Instrumentation 
■ Other features of the experiment may also 

change between any two observations and 
these instrumentation effects undermine 
validity in much the same way.   

■ Instrumentation refers to any feature of the 
experiment related to the collection of data — 
for example, who it is collected by, where it is 
collected and the methods used for collection.

Threats to internal validity

Statistical 
■ A more subtle problem arises when an 

independent variable is manipulated within-
subjects and the participants are selected 
because of their extremity (or peculiarity) on 
the variable of interest.

■ observed ‘improvement’ is quite likely to occur regardless of 
whether or not any experimental intervention occurs.  This is due 
to a statistical phenomenon known as regression to the mean. 

Threats to internal validity
Participant 
■ These effects arise when participants are 

assigned to different levels of an independent 
variable on the basis of some specific criteria 
(e.g., their age, or their score on a particular 
test). 

■ any differences between groups on the 
dependent measures may exist before the 
manipulation occurs because different sorts of 
people have been selected for the groups



Threats to internal validity

Experimental/Mortality 
■ in the time between any two observations, 

particular people may withdraw from a study. 
■ In extreme cases (e.g., in animal and medical 

studies) this is because the participants die, 
which is where the term ‘mortality’ comes from.

From the Gratitude Study 
(Seligman et al., 2005)

Participants received reminder e-mails. The first
reminder, sent early in the week, repeated the instruc-
tions for their assigned exercise. They were also given
contact information and encouraged to contact the re-
searchers with any questions or concerns. The second
reminder e-mail, sent later in the week, reminded par-
ticipants to return to the Web site for the follow-up
questionnaires: “Thank you again for participating in our
study. Please remember to return to [url] by [relevant
date] to give us feedback about your exercise and to
complete follow-up questionnaires.”

When participants returned to the Web site after per-
forming their exercise, they completed the same measures
of happiness and depression administered at pretest. In
addition, participants answered a manipulation check ques-
tion to assess whether they had in fact completed the
exercise as instructed during the relevant time period
(scored yes or no).

Of the 577 participants who completed baseline ques-
tionnaires, 411 (71%) completed all five follow-up assess-
ments. Participants who dropped out of the study did not differ
from those who remained on their baseline happiness or
depression scores, nor was there differential dropout from the
six exercises. We include in our analyses only those partici-
pants who completed all follow-up questionnaires.1

Detailed descriptions of the exercises are available
from us upon request. However, the following paragraphs
present overviews of each:

Placebo control exercise: Early memories.
Participants were asked to write about their early memories
every night for one week.

Gratitude visit. Participants were given one
week to write and then deliver a letter of gratitude in person
to someone who had been especially kind to them but had
never been properly thanked.

Three good things in life. Participants were
asked to write down three things that went well each day and
their causes every night for one week. In addition, they were
asked to provide a causal explanation for each good thing.

You at your best. Participants were asked to
write about a time when they were at their best and then to
reflect on the personal strengths displayed in the story.
They were told to review their story once every day for a
week and to reflect on the strengths they had identified.

Using signature strengths in a new way.
Participants were asked to take our inventory of character
strengths online at www.authentichappiness.org and to re-
ceive individualized feedback about their top five (“signa-
ture”) strengths (Peterson et al., 2005a). They were then
asked to use one of these top strengths in a new and
different way every day for one week.

Identifying signature strengths. This exer-
cise was a truncated version of the one just described,
without the instruction to use signature strengths in new
ways. Participants were asked to take the survey, to note
their five highest strengths, and to use them more often
during the next week.

Results of the Interventions

Two of the exercises—using signature strengths in a new
way and three good things—increased happiness and de-
creased depressive symptoms for six months. Another ex-
ercise, the gratitude visit, caused large positive changes for
one month. The two other exercises and the placebo control
created positive but transient effects on happiness and
depressive symptoms. Not surprisingly, the degree to
which participants actively continued their assigned exer-
cise on their own and beyond the prescribed one-week
period mediated the long-term benefits.

Here are more details. Using analyses of variance
(ANOVAs) followed by planned contrasts, we compared
the scores of participants across the following time points:
pretest, immediate posttest (after doing their exercise for
one week), one week after the posttest, one month after the
posttest, three months after the posttest, and six months
after the posttest. Figures 1 and 2 show the happiness and
depression scores of participants by assigned exercise.
Sample sizes for each condition are shown in these figures
as well as effect sizes associated with statistically signifi-
cant (p ! .05) contrasts for the intervention group between
baseline scores and those at the different follow-ups.2

An overall ANOVA for happiness scores (six condi-
tions " six time periods) showed significant effects for
time, F(5, 2025) # 26.38, p ! .001, and for the Condi-
tion " Time interaction, F(25, 2025) # 12.38, p ! .001.
Similar effects were found for depression scores: a signif-
icant effect for time, F(5, 2025) # 39.77, p ! .001, and a
significant Condition " Time interaction, F(25, 2025) #
5.21, p ! .001.

Participants in all conditions (including the placebo con-
trol condition) tended to be happier and less depressed at the
immediate posttest (after doing their exercise for one week;
see Figures 1 and 2). One week later and at every testing

1 Older people were happier (r # .18, p ! .001) and less depressed (r #
$.17, p ! .001). Gender and ethnicity were not associated with happiness
or depression scores at baseline or at any of the follow-up assessments. In
our analyses, we initially controlled for age, but the results were unaf-
fected, so we present only the unadjusted means.

2 A closer look with ANOVAs at the individual interventions compared
with the placebo condition revealed the following effects. With respect to
happiness, there were main effects of time for gratitude visit, F(5, 750) #
39.13, p ! .001, three good things, F(5, 645) # 8.76, p ! .001, you at
your best, F(5, 690) # 26.77, p ! .001, using signature strengths in a new
way, F(5, 680) # 8.56, p ! .001, and identifying signature strengths, F(5,
690) # 24.94, p ! .001, and there was a Condition " Time interaction for
gratitude visit, F(5, 750) # 6.88, p ! .001, three good things, F(5, 645) #
16.47, p ! .001, and using signature strengths in a new way, F(5, 680) #
17.91, p ! .001, but not for you at your best, F(5, 690) # 1.75, ns, or
identifying signature strengths, F(5, 690) # 0.35, ns. With respect to
depressive symptoms, there were main effects of time for gratitude visit,
F(5, 750) # 20.91, p ! .001, three good things, F(5, 645) # 14.43, p !
.001, you at your best, F(5, 690) # 10.37, p ! .001, using signature
strengths in a new way, F(5, 680) # 13.35, p ! .001, and identifying
signature strengths, F(5, 690) # 6.59, p ! .001, and there was a Condi-
tion " Time interaction for gratitude visit, F(5, 750) # 4.62, p ! .001,
three good things, F(5, 645) # 5.15, p ! .001, you at your best, F(5,
690) # 2.83, p ! .02, and using signature strengths in a new way, F(5,
680) # 4.56, p ! .001, but not for identifying signature strengths, F(5,
690) # 0.20, ns.
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Threats to internal validity

What do we do about them? 
■ The problem posed by all of the above threats to internal validity 

is essentially the same.  That is, they all produce systematic 
differences between different experimental observations over 
and above those caused by manipulation of the independent 
variable.   

■ In fact all these problems are extremely common and are 
commonly overlooked (e.g., by journalists and publicity-seekers 
wanting to hail ’breakthroughs’).  

Threats to internal validity

  
■ Include an additional pre-test - post-test 

control (i.e., O1 - O2 ).  This control condition 
involves different participants but a pre-test 
and post-test that are identical in every 
respect: 

 O1 X O2 
 O1  O2



Threats to internal validity

Use random assignment whenever possible!  
■ If there is a big enough difference, then this 

must be a result of the experimental treatment 
(manipulation of the independent variable) 
rather than any of the above factors.

Threats to external validity
• Using a pre-test/post-test design can threaten 

external validity 
■ The effects of testing across the two observations 

(O1 and O2) can interact with the experimental 
manipulation (for more detail see H&M p. 87).   

■ To deal with this problem, we get rid of the first 
observation, so that there is no pre-test for the 
experimental treatment to react with: 

  X O2 
   O2

Other Threats to external validity 

■ experiment’s demand characteristics (Orne, 
1962) — cues the experimenter gives to 
participants about what’s expected of them 

■ For example, a person may respond to the 
question ‘Are you sure you’re anxious?’, by 
saying ‘No’ (when they actually are anxious), 
because they think the response ‘No’ is being 
demanded of them.   

■ One solution: Use a cover story

Also…

• conceal the purpose of the experiment 

• use a double-blind experiment 

• employ naive experimenters 



Another Threat to external validity 

• social desirability concerns - participants give 
answers or behave in a way that is socially 
acceptable, rather than in the way they might 
other wise behave 

• Solution: Use measures that are indirect or not 
under the participant’s ability to control

Advanced Design: 
More than 1 IV

Factorial Designs

• When conditions formed by combining two or more 
independent variables.

• A “two-way” has two IVs, a “three-way” has three 
IVs, etc.

• The simplest two-way factorial is a 2 X 2 design.
– The number on each side of X represents the number of 

levels for each IV.
– Thus, each IV in a 2 X 2 has two levels

An example of a 2 X 2 Factorial

• Gender (2): Male, Female X Citizenship (2): Canada, 
United States

• A Factorial include all possible combinations formed 
by the levels of the IVs:
– Canadian Male
– American Male
– Canadian Female
– American Female

• In a factorial design, we do not conduct a Oneway 
analysis of variance



Hypothesis Testing for a Two-Way Factorial

There are three hypothesis tests in a two-way factorial:
1. Test for the first independent variable:

– Ho: No main effect of gender on DV
– Ha: A main effect of gender on DV

2. Test for the second independent variable:
– Ho: No main effect of nationality on DV
– Ha: A main effect of nationality on DV

3. Test for the interaction of the two variables:
– Ho: No interaction effect on DV
– Ha: An interaction effect on DV

A More Specific Example
IV “A”: Facial Expression: Neutral, Smiling
IV “B”:Attractiveness:  Unattractive, Attractive

Graphing the four means...
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Interaction effects

• An interaction occurs when the effect of one IV on 
the DV is different at different levels of another IV.

• Example:  Coke & Aspirin (a grandmother tale)
• The combination of variables has a special effect that 

could not be predicted from knowledge of the effects 
of the two variables individually.

• For some research studies, finding interactions is the 
major goal!

Graphing the four means...
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Other possible outcomes
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Three Hypothesis Tests Mean Three F 
values are reported in the factorial ANOVA
• Main effect for facial expression, F(1,23)=6.52, p<.

05
• Main effect for attractiveness, F(1,23)=7.32, p<.05
• Facial expression X Attractiveness interaction, 
F(1,21)=12.02, p<.05



Reporting Factorial ANOVAs

• Refer to Handout
• Use a line graph or a barchart?

Other Kinds of ANOVAs

• 2 X 3 Factorial
• 2 X 2 X 2 Factorial (has SEVEN F values to report)
• Within-Subjects or Repeated Measures ANOVA 

means that the independent variable(s) manipulated 
within-subjects

• Mixed Factorial ANOVA means that at least one IV is 
manipulated between subjects and one IV is 
manipulated within subjects

Task Structure and Racial Bias
◆ 27 White, non-Hispanic, students (14 males)
◆ Within-subjects: 2 (Outcome of Cooperation: Joint, 

Independent) X 2 (Race of target: White, Black)
◆ Dependent Measures:

– verbal report (liking, success, happiness, difficulty)
– Facial EMG
– heart rate

◆ Stimulus materials: 28 slides of students w/ scenario; partner is 
always depicted as deficient at the task



Example of an Independent Outcome

Jill is 18.  You and Jill are assigned to work on a research 
project for your sociology class.  Jill is a freshman and has 
never written a college term paper before.  You are a 
senior and have conducted research and written numerous 
papers.  The professor has stipulated that your project will 
be graded on two main criteria:  how well the study is 
conducted and how well the paper is written.  One student 
will do one of the tasks, the other will do the other.  Your 
final grade will be determined by how well you do on 
your part of the task.

Example of a Joint Outcome
Bob is 19.  You and Bob have been put together as 
a team on a game show.  The two of you will solve 
crossword puzzles while competing against 
another team. Bob has never seen this show 
before, nor does he regularly do crossword 
puzzles.  You, on the other hand, watch the show 
often and can solve such puzzles quite easily.  In 
each round, you will each solve one crossword 
puzzle on your own.  The team that finishes their 
two puzzles first will win the prizes.

Predictions

• On self-report measures, no racial bias
• On facial EMG measures, Main effect of 

Race: more bias in favor of White partners
• Main effect of the Reward Structure: 

Independent favored over joint
• A possible Race X Reward Structure 

interaction: Reward Structure might have had 
a larger effect when the Partner was Black
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Composite Facial EMG 
Results
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