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Abstract

Positive psychology interventions (PPIs) improve students’ well-being in labora-
tory settings. Best possible self (BPS) is one of the most widely used PPIs shown
in the laboratory to effectively improve participants’ well-being in both the short-
and long-term, but limited research has been conducted in real-world contexts. This
study applied BPS in an undergraduate classroom to examine its long-term effects.
Students enrolled in an undergraduate education course were assigned to treatment
and control groups. Three writing activities and four tests were integrated into the
course as assignments in both groups. Data were analyzed using a 2 X 3 (group and
time) mixed ANOVA. The results indicate that BPS did not significantly improve
the participants’ well-being over time compared with the control group. In fact, the
control group performed better than treatment at one month after the intervention.
This aligns with recent findings of well-being during COVID-19. Potential implica-
tions and areas for future research are discussed.
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Introduction

Positive Psychology promises to improve people’s lives by helping them strive
and flourish to live a self-fulfilled life (Seligman, 2011). Among college students,
94% indicate that they find happiness more important than wealth (Diener, 2000).
However, increasing happiness is not an easy task. Positive Psychology Interven-
tions (PPIs) have proven a promising avenue for increasing happiness and overall
well-being (Parks & Schueller, 2014).

The best possible selves (BPS) intervention is one of the most widely-used,
effective PPIs and has been shown to increase well-being, optimism, and posi-
tive affect (Carrillo et al., 2019). BPS is a future-oriented intervention that asks
participants to describe their best possible future selves, assuming that everything
is going well. The high flexibility and salient effects of BPS among undergradu-
ate students make it an ideal tool to be integrated into university classes (Carrillo
et al., 2019; Loveday et al., 2016).

However, most BPS studies have been conducted in laboratory settings (Love-
day et al., 2016). There is little clear guidance on how these activities can be
adapted for the authentic classroom context. This intervention’s effectiveness
has not been evaluated in a real-world undergraduate classroom setting. While
research results in laboratory settings suggest, it may be beneficial to use BPS in
the real world, researching the real-world application of this PPI in a classroom
setting comes with many challenges. This study pilots the use of BPS in a tech-
nology class for undergraduate teacher education students and explores both the
immediate and longer-term (one and two months) impact of the intervention on
well-being compared to a control group.

This study produced surprising results; the control group outperformed
the treatment group, while well-being levels in both groups plummeted at two
months after the intervention. As we will discuss in detail in the discussion sec-
tion, this aligns with documented impact of COVID-19 on well-being as well as
the unexpected impact of various types of interventions or strategies during this
time period (Satici et al., 2020; Zacher & Rudolph, 2020). While this was not
anticipated when we designed or conducted the study, these findings may be of
interest to both educators and researchers.

Literature Review
Well-Being Defined

While there have been many definitions of well-being over time (Dodge et al.,
2012), at its core, “well-being is more than just happiness. As well as feeling satis-
fied and happy, well-being means developing as a person, being fulfilled, and mak-
ing a contribution to the community” (Marks & Shah, 2004, p. 2). Although dif-
ferent terminology is used across literature on well-being, two main constructs are
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widely used: subjective well-being (SWB) and psychological well-being (PWB)
(Keyes et al., 2002). SWB accentuates people’s self-reported subjective feelings
and experiences of their own life, both affectively and cognitively (Diener, 2000).
According to Diener and Suh (1997), “subjective well-being consists of three
interrelated components: life satisfaction, pleasant affect, and unpleasant affect.
Affect refers to moods and emotions, whereas life satisfaction refers to a cognitive
sense of satisfaction with life” (p. 200). In contrast, PWB emphasizes the poten-
tial to deal with life’s challenges (Keyes et al., 2002) and focuses on traits such as
self-acceptance, positive relations with others, environmental mastery, autonomy,
purpose in life, and personal growth (Ryff, 1989; Ryff & Keyes, 1995).

Well-Being of Undergraduate Students

After material needs are met, people hope to live a more self-fulfilled life (Inglehart,
1990). However, only 20% of adults achieve this status (Keyes, 2007). Undergraduate
students place a high value on well-being; results from a large-scale survey of 7,204
international college students in 42 countries indicate that 94% of the participants rate
happiness as more important than wealth (Diener, 2000). In Positive Psychology on
the College Campus, students’ success was defined as thriving, which “incorporates
not only academic performance and graduation, but it also includes vital engagement
and deriving optimal benefits from the college experience” (Wade et al., 2015, p. 8)
and that:

By intentionally teaching college students the principles of positive psychol-
ogy, whether woven into first-year seminar courses or introductory psychology
classes, or taught as a singular focus of a course, educators have the potential
to equip students with tools they need to thrive in the college years. ( p. 13)

These findings demonstrate the potential value of incorporating positive psychol-
ogy strategies into mainstream college curricula.

Effects of Positive Psychology Interventions

Positive psychology aims to improve people’s well-being by making ordinary life
worth living (Linley & Joseph, 2004). The core principle of positive psychology is
that life’s purpose is not merely surviving but also thriving and flourishing (Selig-
man et al., 2009). Early on, the goal of positive psychology was happiness; in his
book, Authentic Happiness, Seligman (2002) focused on three main elements: posi-
tive emotion, engagement, and meaning. Later, the goal was expanded from a focus
on happiness to a focus on overall well-being by adding two additional elements:
relationships and achievement (Seligman, 2011).

Positive Psychology Interventions (PPIs) focus on “well-being, contentment and
satisfaction (in the past); hope and optimism (for the future); and flow and happiness
(in the present)” (Seligman & Csikszentmihalyi, 2000, p. 5). PPIs are intentional
activities to improve well-being (Sin & Lyubomirsky, 2009). There are a variety of
different PPI activities. For example, three good things asks participants to write
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down three good things that happened to them weekly and reflect on the potential
reasons; gratitude visit asks participants to write a gratitude letter to a person they
are grateful for and deliver it in person; counting blessings asks participants to list
up to five things they are grateful for weekly (Parks & Schueller, 2014).

PPIs have been shown to improve well-being in a variety of studies. The results
of Sin and Lyubomirsky’s (2009) meta-analysis, in which 51 PPIs and 4,266 par-
ticipants were analyzed, showed that PPIs could effectively enhance well-being
(mean effect size r=0.29) immediately after the interventions or over a long-term
period. Another meta-analysis evaluated 39 randomized control studies and 6,139
participants, and showed that PPIs effectively enhanced well-being (mean effect size
r=0.34 for SWB and r=0.20 for PWB) immediately after the interventions or over
a long-term period (Bolier et al., 2013).

Even though PPIs have been shown to be effective in laboratory settings,
more research is needed to study PPIs’ effects in real-world settings. Many chal-
lenges might threaten the benefits of PPIs, including the macro aspects like culture
(Pedrotti, 2014), ethical standards (Vella-Brodrick, 2014), and hedonic adaptation
(Bao & Lyubomirsky, 2014); and micro aspects, such as the level of person-activity
fit (Lyubomirsky & Layous, 2013), the means of assessing outcomes (Duarte, 2014),
and inaccurate self-evaluations (Killam & Kim, 2014).

Effectiveness of the Best Possible Self Intervention

BPS is one example of an effective PPI (Loveday et al., 2016). BPS was initially
developed by Laura King (2001) while studying trauma. In King’s study, a total
of 81 undergraduate students were asked to write about their best possible future,
supposing everything was going well. The writing lasted 20 min per day over four
successive days. The results showed that BPS increased well-being and was less
upsetting for participants than traditional therapies (e.g., writing about trauma).
Participants’ well-being increased immediately after the interventions, as well as
four weeks later. Furthermore, the intervention led to fewer health center visits
three months later. This result was so promising that numerous follow up studies
were conducted. Loveday et al. (2016) and Carrillo et al. (2019) confirmed BBP’s
effectiveness in a systematic review and a meta-analysis, respectively. BPS is an
effective intervention to improve well-being (mean effect size r=0.325), opti-
mism (mean effect size r=0.334), and positive affect (mean effect size r=0.511)
(Carrillo et al., 2019).

Extensive evidence supports the intervention’s effectiveness at increasing well-
being (Carrillo et al., 2019; Loveday et al., 2016; Lyubomirsky et al., 2011; Man-
they et al., 2016), as well as decreasing negative affect (Harrist et al., 2007; Liau
et al., 2016). Improvements to well-being were found across a variety of outcomes,
including SWB, such as satisfaction with life (Boehm et al., 2011), positive affect
(Sheldon & Lyubomirsky, 2006); and PWB, including flow and happiness (Layous
et al., 2013), optimism (Peters et al., 2010), thriving (Heekerens & Heinitz, 2019),
and flourishing (Auyeung & Mo, 2019). Decreases in negative affect were evidenced
by reducing depression, anxiety (Yogo & Fujihara, 2008), and health center visits

@ Springer



No Impact? Long-Term Effects of Applying the Best Possible... 585

(King, 2001; Maddalena et al., 2014). However, few studies measured both subjec-
tive and psychological well-being. In this study, we hope to measure both subjective
and psychological well-being.

The Potential of the Best Possible Self Intervention in the Classroom Setting

Positive psychology has been embraced by undergraduate students in a number of
settings, demonstrating their desire to live a more flourishing life. When Harvard
first offered its Positive Psychology course, it quickly became one of the university’s
most popular electives, with 855 undergraduates enrolled in spring 2006 (Goldberg,
2006). Many universities followed suit by offering similar courses (Ruark, 2009).
Experts even called for a thorough application of positive psychology across uni-
versity campuses to build flourishing communities (Wade et al., 2015). Seligman
et al. (2009) claimed that increased well-being is synergistic with better learning and
that well-being should and could be taught in classrooms by integrating or embed-
ding PPIs into curricula. This integration can redress a single positive psychology
course’s coverage limitation and expand PPIs’ potential benefits to many university
classroom settings.

BPS can be integrated into university curricula. Even though BPS is effective
among diverse groups, such as students across educational stages, adults in com-
munities, and patients with mental health symptoms, including suicidal inpatients
(Loveday et al., 2016), most studies of BPS focus on undergraduate students. The
participants in 19 of the 31 studies in Loveday et al.’s (2016) systematic review and
27 of 29 qualified studies in Carrillo et al.’s (2019) meta-analysis were undergradu-
ate students, making the undergraduate classroom an ideal setting for implementing
BPS in the real world.

BPS’s flexibility in delivery methods makes it possible to be conducted in real-
world classroom settings. Both Loveday et al.’s (2016) systematic review and Car-
rillo et al.’s (2019) meta-analysis indicated that BPS could be equally effective
whether delivered individually or in groups, in person or online, and whether par-
ticipants used handwriting, speaking, or drawing. BPS’s flexibility in length makes
it feasible to be implemented in an authentic classroom context. It does not require
a significant time investment for each intervention, and long-term effects can be
achieved through several repeated interventions. Carrillo et al. (2019) found no sta-
tistically significant difference in immediate outcomes between different lengths or
intensities of BPS interventions. Lengths ranged from 10 to 75 min during a sin-
gle intervention, while intensity varied from a single intervention to a 56-day, long-
term design. Almost half of the studies (14 out of 29) in Carrillo et al. (2019) used
20-min, single-session BPS interventions, many of which provided strong evidence
for BPS’s immediate effectiveness in increasing well-being. Furthermore, repeated
short BPS interventions could have long-term effects, such as in King’s (2001)
study, four 20-min BPS interventions over four continuous days showed effects on
well-being for four weeks; in Manthey et al.’s (2016) study, eight weeks of continu-
ous BPS writing activities effectively increased SWB throughout the eight weeks,
and the effects were maintained when measured again four weeks later. In other
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related studies, the repeated sessions varied from two to eight, and the effects were
shown to be maintained when measured from one to six months later (Boehm et al.,
2011; Liau et al., 2016; Lyubomirsky et al., 2011; Maddalena et al., 2014).

Although PPIs show salient effects on enhancing well-being in the laboratory
setting, and “many people use positive psychological principles in practice, the
research on the effectiveness of PPI use in applied settings is seriously lacking”
(Parks & Schueller, 2014, p. xvii). As Parks and Schueller point out:

It may be that what works for one group of happiness seekers would be inef-
fective or harmful for another group. We need to move beyond question, “are
PPIs effective?” to a more nuanced set of questions: “which PPIs are effective,
under what circumstances, and for whom?”. (p. xvii)

While short, repeated BPS interventions had both immediate and long-term
outcomes in laboratory settings, such research has not been conducted in a real-
world classroom. We attempt to fill this gap by designing an experiment to explore
whether short, repeated BPS activities completed in the real classroom have long-
term effects on undergraduate students’ well-being (including SWB and PWB). If
the laboratory findings accurately predict what will happen in a real-world setting,
an increased level of well-being should persist for at least a semester. As such, our
study asks the following research question: Does the researchers’ implementation of
the BPS intervention influence participants’ long-term well-being (including SWB
and PWB) in the treatment group compared to the control group over time (three
weeks, one month, two months)?

Methods
Research Design

The experiment took place in one of the largest classes in the College. A quasi-
experimental method was used to assign participants to the treatment and control
groups according to the course structure. To measure the long-term effects, three
writing activities were arranged over three continuous weeks, and four test-points
were set to collect the well-being data. These included pre-test, post-test, one-month
follow up, and two-month follow up. Even though the last test point was removed
because of the influence of COVID-19, the remaining three test points and two
groups still formed a 2 X 3 (group and time) repeated measures mixed ANOVA.

Context

Following approval by the university’s Institutional Review Board, this study was
conducted during the spring of 2020 at a large, public Midwestern university. The
chosen class is one of the largest classes in the College of Education, and it is a
required foundational course. The course is offered in both Fall and Spring semes-
ter and is typically taken in the freshman year. Since it is an educational technology
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course aiming to prepare the pre-service teacher students to integrate technology in
their future teaching, it includes both lecture and lab sessions each week. Lab sec-
tions require students to practice a series of technology tools with the help of teach-
ing assistants. In the Spring 2020 semester, this course included two lecture sec-
tions and four associated lab groups for each section. The two lectures were offered
on Monday mornings and were taught by the same professor, and the labs were
offered on Wednesdays and were taught by eight different teaching assistants (TAs).
Figure 1 shows the course structure. Since the time spent in the lab is much greater
than time spent in the lecture (weekly lab: 110 min, weekly lecture: 50 min), all the
research activities were conducted during lab time.

Participants

The participants were undergraduate students enrolled in this course, all of whom
are also pre-service teachers majoring in elementary education, social study, special
education, etc. In the Spring 2020 semester, a total of 105 students were enrolled in
this course. All students were 18 years of age or older, and either freshmen or soph-
omores; those who completed all of the required activities for this research study
were awarded 10 points (2.6% of the 392 points available in the course).

The researchers utilized a quasi-experimental method. Students were assigned to
the treatment group (lecture 1: 55 students) or the control group (lecture 2: 50 stu-
dents) according to lecture sections. There were two reasons for this decision: 1)
While students self-registered, the two lecture sections were designed and taught
by the same professor, and the four labs for each lecture section were offered on
the same day with the same time structure (the students did not know who their
TA would be when they enrolled); therefore, the experience was equivalent across

Lab 1 (n=9)

Lab 2 (n=23) Treatment group

Lecture 1 BPS

(n=55)

Lab 3 (n=14)

Lab 4 (n=9)
The course
(n=105)

Lab 5 (n=15)

Control group

Lab 6 (n=15) Typical day
Lecture 2
(n=50)
Lab 7 (n=8)
H Wednesday
i Monday 110 min for each
i 50 min for each Lab 8 (n=12) 8 different TAs

! Same professor

Fig. 1 Course structure
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groups. 2) This design decreased the complexity of distributing the two versions of
the study instrument (treatment and control).

The numbers of participants that completed each stage of the study are avail-
able at https://osf.io/sgd4e6/. Among all the enrolled students (n=105), a total of
12 students did not finish the pre-test (six in each group), seven of them dropped
the course, so they could not complete the pre-test, and five of them stayed in the
course but did not complete pre-test. Only students who completed all activities
(including each of the three writing activities and pre-test, post-test, and one-month
follow up) were included in the study (demographic information is available at
https://osf.io/sgde6/).

Procedures

Data collection was divided into five parts built into different weeks of the 16-week
course as assignments. The timeline and the activities are available at https://osf.
i0/sg4e6/. The participants’ well-being was measured four times through the same
well-being scales, which were included in the pre-test (Pre, week 2, right before
the first writing activity), post-test (Post, week 4, right after the third writing activ-
ity), one-month follow up (OneM, week 8, four weeks after the third writing activ-
ity), and two-month follow up (TwoM, week 12, eight weeks after the third writing
activity) for both the treatment and the control groups; the only difference between
the two groups was the content of three writing activities, which were conducted in
week 2, week 3, and week 4, respectively. The five sections of the intervention were
delivered via Qualtrics (all the links are accessible at https://osf.io/sg4e6/.). Course
TAs sent the link to the participants during lab time and asked them to complete the
assignment during lab time. Pre-test and writing activity 1, writing activity 2, writ-
ing activity 3 and post-test, and one-month follow up were conducted as planned
during lab time. Because of the COVID-19 pandemic, the university closed its cam-
pus and transitioned to an online environment after week 9. As such, participants
completed two-month follow up from home.

Writing Activity Design

The writing activities for both the treatment and control groups were adapted from
Peters et al. (2010). In Peters et al.’s (2010) study, the writing activity was conducted
only once for both groups: BPS for the treatment group, and “A Typical Day” for
the control group; the writing activity includes three steps: 1) think about what
they will write for one minute; 2) write continuously for 15 min; 3) imagine what
they just wrote for 5 min. In this study, because the instructor requested that we
keep the activities no longer than 20 min, we adopted only the first two steps. Since
research has shown that “the intervention can be equally effective...with or without
an explicit imagery component” (Carrillo et al., 2019, p. 19), we opted to eliminate
that component from our design. Thus, the estimated time for completing all five
parts (including reading the instructions and filling the well-being scales) is 67 min
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(pre-test & writing activityl and writing activity 3 & post-test: 20 min; writing
activity 2: 17 min; one-month follow up & two-month follow up: 5 min).

Because we hoped to produce a long-term effect, we designed a repeating series
of three writing activities for both groups based on Peters et al.’s (2010) original
version. When BPS is used multiple times, the writing prompt is typically changed
across times, often by addressing multiple themes. For example, some utilize three
themes (personal, professional, relationship) (Meevissen et al., 2011; Peters et al.,
2013), four themes (social, health, academic, and career) (Layous et al., 2013), or
even eight themes (romantic, hobbies, family, friendship, community, health, career,
and free topic) (Manthey et al., 2016). However, the literature does not guide what
themes should be used to differentiate BPS prompts when used more than once, and
most authors do not justify their selection of themes (Loveday et al., 2016). In this
study, we based the themes on the goals of the course and the degree program the
activity was embedded in. For the treatment group, we kept Peters et al.’s (2010)
original BPS version as the first writing activity, asking the participants to think and
write about their best possible self in general. Then, we adapted it to two more writ-
ing activities: BPS as a teacher, and BPS of integrating technology tools in teach-
ing, which ask the participants to think and write about their best possible self as a
teacher and as a teacher who applies technology tools in their future teaching. We
decided to use these two themes because the participants were pre-service teachers,
and the course aims to prepare them to integrate technology into their future teach-
ing. We hoped to build a connection among the writing activities, the participants,
and the course because relevance is essential to students’ motivation (Keller, 1987).

For the control group’s writing activities, we adapted Peters et al.’s (2010) A Typ-
ical Day to three writing activities: typical weekday (list activities you do in your
typical weekday), yesterday (list activities you did yesterday), and typical Saturday
(list activities you do in your typical Saturday). Asking participants to write about
their typical day is frequently used as a neutral writing activity for the control group
in many studies (Carrillo et al., 2019; Loveday et al., 2016). In this study, the differ-
ence is that we asked the participants in the control group to write about three typi-
cal days: weekday, yesterday, and Saturday.

Each writing activity was delivered through Qualtrics to exclude the potential
influence of different TAs’ introductions or explanations. Instruction examples of
BPS and typical weekday are available at https://osf.io/sgde6/.

Measurement

In this study, three scales were used to collect data about both subjective well-being
(SWB) and psychological well-being (PWB). All three scales were developed by
Diener and his colleagues, who devoted several decades to well-being meas-
ures. The Satisfaction with Life Scale (SWLS) (Diener et al., 1985) and Scale of
Positive and Negative Experience (SPANEP and SPANEN) (Diener et al., 2010)
were used to measure SWB. In this study, SWB was calculated with the formula:
SWB =SWLS + SPANEP—SPANEN (Libran, 2006). The Flourishing Scale (FS)
(Diener et al., 2010) was used to measure PWB.
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Satisfaction with Life Scale (SWLS)

The SWLS is a short 5-item instrument designed to measure global cognitive judg-
ments of satisfaction with one’s life (Diener et al., 1985; Pavot & Diener, 1993). It
has been used widely as a measure of the life satisfaction component of subjective
well-being. The SWLS is a 7-point Likert-type style response scale ranging from
1 (strongly disagree) to 7 (strongly agree). The possible range of scores is 5-35;
higher scores indicate greater satisfaction with life. In Diener et al.’s study (1985),
Cronbach’s alpha was 0.87.

The scale of Positive and Negative Experience (SPANE)

The SPANE measures subjective positive and negative affect (Diener et al., 2010).
The scale consists of 12 items, with six each for positive and negative feelings (e.g.,
good, joyful, bad, angry). It is a 5-point Likert-type scale ranging from 1 (very
rarely or never) to 5 (very often or always); the score indicates how often each feel-
ing had been experienced in the last four weeks. In Diener et al.’s (2010) original
version, the Cronbach’s alpha was 0.87 for positive affect (SPANEP) and 0.81 for
the negative affect (SPANEN).

The Flourishing Scale (FS)

The FS measures psychological well-being and consists of eight items, each using
a Likert scale that ranges from 1 (strong disagreement) to 7 (strong agreement)
(Diener et al., 2010). The FS contains questions relating to having supportive
and rewarding relationships, contributing to others’ happiness, being respected
by others, having a purposeful and meaningful life, and being engaged and inter-
ested in one’s activities. In the original version of FS, Cronbach’s alpha was 0.87
(Diener et al., 2010).

Data Analysis

After collecting data, we first visualized the full dataset that contains all four time
points. After excluding missing data and outliers, we created a table of descriptive
summary of well-being scores as well as visualization of our data. These graphs
helped us catch the informative trends and slight changes that may be considered
statistically non-significant by the analytical software.

We noted that there was a sharp drop in well-being between the one-month fol-
low-up and two-month follow-up points, which aligned with when campus closed,
and students returned home for the rest of the semester due to COVID-19 (which
will be further discussed in the discussion section). Therefore, the statistical analysis
only compared the other time points.

Since a two-way repeated measures ANOVA requires every subject to go
through all experimental conditions, we decided to use two-factor mixed-designed
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ANOVA, which also takes into account the repeated measures issue and the inter-
action between independent variables. The dependent variables are the SWB and
PWB test scores of each student, and the two independent variables are time and
group. Each group of students only experienced one kind of intervention, which
means that the same subject was only exposed to one condition instead of all con-
ditions. After looking at the analytical results of mixed ANOVA, we conducted
the one-way repeated measures ANOVA to examine each group’s well-being
scores.

Finally, we ran a number of tests to determine whether other factors might have
impacted our findings. We also conducted a mixed ANOVA to determine whether
demographic differences impacted the dependent variable. Although there was
an imbalance between gender and years in school, neither of these variables led
to a statistically significant difference in the dependent variable. We also ran
independent t-tests to compare words written between the treatment and control
groups for each writing activity. There were statistically significant differences
between the groups (students in the control group wrote more than the treatment
group). We then examined the correlation between writing length and well-being.
The only statistically significant correlation we found (at p <0.05) was between
total length of writing across all three activities and the one-month SWLS score
(r(77)=0.243) and two-month PWB (7(77)=0.246), and between the length of
the third writing activity and the one-month SWLS (7(77) =0.285) and one-month
PWB (#(77)=0.231), and two-month PWB (#(77)=0.283). Because these corre-
lations were quite weak and there is no theoretical rationale to explain them, we
concluded that writing length had no meaningful relationship with well-being in
this study.

Results

When we visualized the SWB and PWB scores over all time points (pre-test, post-
test, one-month follow up, and two-month follow up) in two groups, we noticed
unexpectedly sharp drops from the one-month point to the two-month point
(Fig. 2(a), (b)). The drastic drop of the score in both SWB and PWB from one-
month follow up to two-month follow up might be a result of the major disruptions
in students’ lives due to COVID-19. The pandemic could have greatly influenced the
effectiveness of the well-being intervention, which we shall discuss after analyzing
our data.

As shown in Table 1, the variance difference between pre-test scores for the two
groups was not statistically significant for any of the dependent variables, reassuring
us that the two groups’ starting point is relatively the same. SWB increased slightly
between pre- and post-test and between post-test and one-month follow up for each
group (Fig. 2(c)). PWB also increased slightly for the control group at these same
time points but decreased for the treatment group (Fig. 2(d)).

Before running the model, we first performed Mauchly’s test of sphericity
to check whether our data met the assumption of equal variances of differences
between all combinations of related groups. The violation of sphericity would
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Fig.2 The SWB and PWB mean scores over time. Note. a and b include all 77 participants who com-
peted activities across all four test points. ¢ and d include all 90 participants who competed activities
across pre-test, post-test, and one-month follow up

lead to increased Type I error, making the result more liberal than the reality.
Results of Mauchly’s test (at p < 0.05) show that PWB did not violate the assump-
tion (p=0.741); however, SWB violated the assumption (p=0.014). Therefore,
we used the Greenhouse—Geisser correction (p =0.914), which decreases the var-
iable’s degree of freedom to draw a more conservative conclusion.

After checking the assumptions, we ran the analysis. The results are shown in
Table 2, which shows the output of mixed ANOVA with repeated measures. The
non-significant p-value of interaction between time and group indicates that the
difference between the treatment group and the control group at each time point is
not statistically significant. The group factor’s non-significant p-value means that
considering all time points simultaneously, the treatment group did not behave
differently from the control group. The only significant term in this table is the
time factor on SWB score (p=0.002, r=0.257). This means that there is at least
one group whose score differences were statistically significant across time.

Mixed ANOVA only provides a global data analysis that takes all data into
account. It does not tell us which group(s) had significant change over time on the
SWB score. In order to obtain a more detailed analysis, we performed a one-way
repeated ANOVA for each group separately.

Before running the analysis, we used Mauchly’s test to check the equal vari-
ance assumption (at p <0.05). The treatment group did not violate the equal vari-
ance assumption (p=0.165). While the control group did violate the assumption
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Table2 Mixed ANOVA

df Mean Square F p-value Partial
repeated measures

Eta

Squared
SWB Time 2 117.837 6.230 0.002  0.066
Group 1 200.205 0.626 0.431  0.007
Time* Group 2 20.326 1.075 0.344 0.012
PWB Time 2 3.019 0.380 0.684  0.004
Group 1 30.658 0.337 0.563  0.004
Time* Group 2 8.427 1.060 0.349 0.012

(p=0.033), we could use the Greenhouse—Geisser correction to adjust it (Green-
house—Geisser p=0.861).

Table 3 is the result of one-way ANOVA repeated measures for both groups.
According to the statistics, we concluded that the control group whose SWB score
increased significantly from pre-test to one-month follow up) (p=0.008, r=0.349).

Discussion

The results indicate that the three continuous BPS interventions did not improve the
participants’ subjective and psychological well-being across all the time points (pre-
test, post-test, and one-month follow-up) compared with the control group, and well-
being sharply declined between one-month and two-month follow-up. Contrary to our
expectation based on both theory and two decades of laboratory research, the control
group showed a more positive trend than the treatment group (Fig. 2). In this discus-
sion, we will first examine our study according to person-activity factors, which likely
played some role in our findings. Then, we will discuss the impact of COVID-19 on
well-being, comparing and contrasting our findings with those of studies in two other
countries. These studies indicate that the effects of interventions with features similar
to BPS may not look the same during times of collective trauma as they do in “normal”
times.

The Potential Impact of Person-Activity Factors

Many factors can influence the effectiveness of PPIs. According to Lyubomirsky and
Layous et al.’s (2013) positive activity model, person features (e.g., motivation & effort,
efficacy beliefs, demographics), activity features (e.g., length & frequency, variety),

Table3 SWB Score Change of

. Group df Mean Square  F Sig Partial
both groups over time Eta
Squared
Treatment 2 32.333 1.635 0.200 0.033
Control 1.722 115912 5.584 0.008 0.122
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and person-activity fit are three main factors that influence the extent to which PPIs
increase participants’ well-being.

In terms of person features, this study’s sample was a typical group according
to the Carrillo et al. (2019) meta-analysis. First, our sample was undergraduate stu-
dents, which were the majority among all the studies in their meta-analysis (20 out
of 29 studies). Second, the mean age of 19 was slightly lower than that of the meta-
analysis (23.56). The meta-analysis results indicate that older people experienced
better BPS outcomes within the age range of 18 to 35. This might be one reason
why this sample experiences less well-being gains through the BPS. Third, females
comprised 69% of our sample, which is slightly lower than the percentage found in
the meta-analysis (74.41%). Thus, the imbalance of females between the treatment
group (59%) and the control group (80%) might be why the control group trended
more positively.

Activity features may also play a role in the effectiveness of PPI interventions. In
addition to King’s (2001) original version, BPS has been revised many times (Aus-
tenfeld et al., 2006; Layous et al., 2013; Sheldon & Lyubomirsky, 2006) to include
additions and variations of post-writing activities. This study’s BPS was adapted
from Peters et al. (2010), except for the last step, which was not included in the pre-
sent study: five minutes of vivid and detailed imagery. While Carrillo et al.’s (2019)
meta-analysis showed equal BPS effectiveness with and without an explicit imagery
component among the studies with positive outcomes, the absence of this last step
might be one reason our results did not match our expectations.

The writing activities for the control group were adapted from Peters et al.
(2010). However, while Peters et al. (2010) only had one round of writing activi-
ties, we repeated our activity three times and therefore adapted the Typical Day
activity to three different prompts, asking participants to describe a typical week-
day, yesterday, and a typical Saturday. The Typical Day is a normal neutral activ-
ity for the control group in many studies. In Loveday et al.’s (2016) systematic lit-
erature review, eight studies used Typical Day for the control group, and 11 studies
used daily related activities either from yesterday, today, or last week for the con-
trol group. However, no study asked students to describe a weekend day as we did
in our control group activity. We do not know if our adaption changed the “neu-
tral” characteristic of the Typical Day, but we did notice that the participants in the
control group wrote significantly more words in all three writing activities than the
treatment group. Although there was little evidence of a difference in students’ well-
being based on writing length in this study, we wonder if the inclusion of the week-
end day activity prompted more engagement with these activities. Loveday et al.’s
(2017) research shows that leisure plays an important role in enhancing well-being.
Ryan et al.’s (2010) study shows that weekends and nonworking times are associ-
ated with enhancing well-being. Therefore, we recommend that future studies avoid
using a weekend day for this type of “neutral” activity in the control group.

In terms of person-activity fit, an earlier study measured the relationship between
gender and person-activity fit for three PPIs (expressing gratitude, acts of kind-
ness, and savoring life joys); the results indicated that females showed greater
person-activity fit for these three PPIs, and that age correlated positively with the
person-activity fit (Thompson et al., 2015). However, no studies have analyzed the
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relationship between person-activity fit and gender or year in school in the BPS area.
In this study, we noticed that, while not statistically significant, females and fresh-
men had higher well-being scores than males and sophomores. This possibly indi-
cates different person-activity fit levels between different genders and ages. More
studies are needed to measure the different levels of person-activity fit between dif-
ferent genders and ages for BPS.

Impact of COVID-19

In addition to the factors discussed above, we believe that our results were likely
impacted by the time during which our study occurred. Our study took place dur-
ing the early stages of the COVID-19 pandemic in the United States. The COVID-
19 pandemic can be considered an instance of global collective trauma: “collective
trauma refers to an entire group’s psychological reaction to a traumatic event.... The
COVID-19 pandemic is shared not only nationally but also globally, emotionally
connecting people around the world through experiences of helplessness, uncer-
tainty, loss, and grief” (Watson et al., 2020, p. 840). In addition to the fear asso-
ciated with contracting COVID-19, changes to daily life due to social distancing
requirements impacted every aspect of students’ daily life by the end of the study
interval. In particular, as concerns about COVID-19 rose in the United States in
March, it became unclear what college would look like for the rest of the spring. By
late March, nearly all students had left campus, and all courses were being delivered
entirely online.

Zacher and Rudolph (2020) studied the well-being of 972 adults in Germany
throughout the winter of 2019 and spring of 2020. Their study showed no statis-
tically significant change in well-being levels between December 2019 and March
2020, largely aligning with our study’s results from the pre-test given on January
22 to the one-month follow up on March 4. Well-being sharply decreased in Zacher
and Rudolph (2020) between the beginning of March and May 2020, aligning with
decreases seen in both our control and treatment groups between the one-month
(March 4) and two-month follow up (April 1) points (Fig. 2(a), (b)). This also aligns
with the findings of Satici et al.’s (2020) study of 1,772 adults in Turkey, which
found a negative correlation between intolerance of uncertainty and well-being dur-
ing the spring of 2020. Students at our institution were particularly likely to feel
increased uncertainty in mid-March, as they awaited the decision regarding whether
the campus would be closed and how that would impact their academic and personal
lives.

However, we still wondered why our control group had a significant increase in
well-being between the pre-test and one-month data and had a less steep decline
in PWB between the one-month and two-month points compared to the treatment
group (see Fig. 2(b)). Zacher and Rudolph (2020) asked participants to identify
which of 14 coping strategies they used to raise their well-being during the spring of
2020, and compared the results from March, April, and May 2020 to data collected
in December 2019 (before COVID-19). While their study showed that none of the
strategies increased participants’ well-being in a statistically significant way during
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the spring months, several surprisingly had the opposite effect; interventions that
typically raise well-being actually had a detrimental impact. As Zacher and Rudolph
(2020) explain, “individual differences in life satisfaction were...unexpectedly nega-
tively related to planning... the high levels of insecurity associated with the pan-
demic may have turned future planning into a dissatisfying experience” (pp. 59—60).
While Zacher and Rudolph did not explain what was involved in the planning strat-
egy, BPS may have similar effects, as it is future-oriented.

In contrast, the control group in our study was asked to reflect on their current
daily life — focused on the present. While this is typically used as a neutral interven-
tion in literature, as it has been shown not to have a significant effect on well-being,
it is possible that it could impact people differently during such unusual times. In
this study, we also noticed that the participants in the control group wrote signifi-
cantly more words in their writing activities than students in the treatment group,
which might indicate that the participants were more willing or able to write about
their daily life than their future.

So, in a time of collective trauma, such as during the COVID-19 pandemic,
focusing on daily life may be preferable compared to utilizing an activity that may
heighten anxieties related to uncertainty about the future.

Limitations and Implications for Future Research

Many factors could influence individuals’ self-reported well-being scores. Sheldon
and Lyubomirsky (2019) evaluated three main factors and the possible degree to
which they might affect well-being: “approximately 50% for genetic factors, 10% for
circumstantial factors, and the remaining 40% for volitional or intentional activity
factors” (p. 1). Even in the laboratory settings, in other words, PPIs are substantially
influenced by factors outside the control of researchers (Sheldon & Lyubomirsky,
2019). In real-world settings, many additional factors might affect PPIs’ potential
effectiveness, such as BPS in this study.

First, because we were limited by the course structure, participants could not
be randomly assigned to the treatment and control groups. Second, seven students
dropped the course, and eight students did not complete all the study phases (five
did not complete the pre-test, three did not complete the one-month follow up). This
makes it impossible to compare these individuals to the larger group and results in a
smaller sample size. Third, each activity was designed to last no longer than 20 min
because of the course’s tight schedule, including the tests and writing activities.
This was one reason the imagery part of the BPS was removed (Peters et al., 2010),
which may have influenced the BPS’s effects in this study. Fourth, the BPS was only
a small portion of the course’s learning tasks (only 10 points out of 392 in total).
Moreover, students typically take as many as five additional courses simultane-
ously, such that this activity may not have been particularly prioritized. As discussed
above, while it is almost certain that the pandemic affected the final test results, it
is also likely that the effects of COVID-19, which began before the first activity on
January 22, may have influenced the study’s results more broadly.
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This study indicated that what worked in a lab setting did not immediately
work in this classroom setting; more research needs to be done to understand and
improve BPS’s effectiveness in real-world settings. Providing participants with
information about BPS’s value in the form of reading materials or a short video
may help increase their motivation to participate actively. Second, following up
with an imagery exercise related to the participants’ personal goals might help
them imagine their future selves and improve their well-being. Third, it would be
valuable to study the immediate effects of each BPS session; this study focused
on long-term effects by including a post-test only after three BPS sessions had
occurred. Fourth, there is a need to explore further the relationship between
person-activity fit and gender or year in school for BPS among undergraduate
students. Finally, while the quantitative methods used in this study certainly pro-
vided a great deal of information about BPS’s effectiveness on this population, it
may be equally useful to use qualitative methods such as content analysis, includ-
ing the quantity and quality of what is written, interviews, and focus groups to
better understand individual students’ motivations and takeaways.

Conclusion

Even though this study failed to find significant effects, it contributes to our
understanding of applying BPS in real-world settings. This study serves as an
example that might reduce some unnecessary stumbling blocks when other
instructors try to use it in their classrooms to improve students’ well-being. From
a broader perspective, as Sheldon and Lyubomirsky (2019) have noted: “Hap-
piness can be successfully pursued, but it is not ‘easy’ (p. 9). This is partly
“because the successful pursuit of happiness typically requires awareness, knowl-
edge, and intentional buy-in by participants” (p. 2). Considering the promise of
PPIs, and BPS in particular, in laboratory settings and recommendations made in
literature, we believe that continued research in this area could result in evidence-
supported best practices for using PPIs in a university classroom setting. Findings
of this study and related literature would seem to suggest that BPS may not be an
appropriate intervention during times of great crisis (such as the COVID-19 epi-
demic). However, future studies may continue to explore how to effectively adapt
BPS activities to embed within a larger curriculum to improve students’ well-
being. Future studies might also explore whether the “neutral” activity of Typical
Day actually is as neutral as it is framed in literature, especially if it is adapted in
any way.
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