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The objective of the study was to develop a novel procedure to increase self-efficacy for
exercise. Gains in one’s ability to resolve day-to-day obstacles for entering an exercise
routine were expected to cause an increase in self-efficacy for exercise. Fifty-five sedentary participants (did not exercise regularly for at least 4 months prior to the study) who
expressed an intention to exercise in the near future were selected for the study. Participants were randomly assigned to one of three conditions: (1) an Experimental Group
in which they received a problem-solving training session to learn new strategies for
solving day-to-day obstacles that interfere with exercise, (2) a Control Group with ProblemSolving Training which received a problem-solving training session focused on a typical
day-to-day problem unrelated to exercise, or (3) a Control Group which did not receive
any problem-solving training. Assessment of obstacles to exercise and perceived selfefficacy for exercise were conducted at baseline; perceived self-efficacy for exercise was
reassessed post-intervention (1 week later). No differences in perceived challenges posed
by obstacles to exercise or self-efficacy for exercise were observed across groups at baseline. The Experimental Group reported greater improvement in self-efficacy for exercise
compared to the Control Group with Training and the Control Group. Results of this study
suggest that a novel procedure that focuses on removing obstacles to intended planned
fitness activities is effective in increasing self-efficacy to engage in exercise among sedentary adults. Implications of these findings for use in applied settings and treatment studies
are discussed.
Keywords: self-efficacy, physical activity, everyday problem-solving theory, everyday problem-solving training,
idiosyncratic methods

INTRODUCTION
Regular physical activity is associated with numerous positive
health outcomes such as reduced risk of cardiovascular disease,
diabetes, and increased quality of life (Colcombe et al., 2004;
Hamman et al., 2006; Warburton et al., 2006; Flöel et al., 2009;
Reddigan et al., 2011). Despite the known benefits of exercise,
many people struggle to engage in and maintain a regular exercise routine. Less than 25% of Americans aged 15 and older
exercise regularly (Bureau of Labor Statistics, 2009), while many
other individuals perceive physical activity to be a psychological challenge (Walcott-McQuigg and Prohaska, 2001). When
younger adults are interviewed about the obstacles that stop them
from exercising, some refer to physical barriers such as lack of
transportation to the gym, while the large majority report psychological barriers, such as lack of motivation (Dishman et al.,
2009).
Research has shown that success with initiating and maintaining a physical activity program is related to one’s self-efficacy
perceptions, or one’s perceived ability to overcome self-reported
obstacles to exercise (Bandura, 1997; Dishman et al., 2009; Doerksen et al., 2009; Prohaska et al., 2000). It would seem then, that
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increasing self-efficacy for exercise may be an effective vehicle for
facilitating initiation and maintenance of physical activity.
This paper aims to demonstrate that the psychological underpinnings of the perceived self-efficacy for physical activity are
related to people’s ability to overcome their self-reported obstacles
to exercise. In so doing, we capitalized on recent problem-solving
theoretical advances and applications (Allaire and Marsiske, 2002;
Artistico et al., 2003, 2010, 2011; Pezzuti et al., 2009) and developed
a novel experimental procedure to use in the context of physical
activity. Specifically we addressed the challenges faced by individuals entering into an exercise routine by providing a structured
problem-solving analysis for each obstacle that could interfere with
exercise adherence.
INCREASING SELF-EFFICACY FOR EXERCISE: AN EVERYDAY
PROBLEM-SOLVING NOVEL PROCEDURE

Self-efficacy is a cognitive mediator in the individual’s ability
to overcome setbacks, challenges, and obstacles (Bandura, 1986;
Caprara and Cervone, 2000). Perceptions of self-efficacy contribute to human adjustment and achievement in several cognitive
and emotional domains (Bandura and Cervone, 1983; Bandura,
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1986). To foster self-efficacy, Bandura (1997) recommended that
investigators carefully design research that examines the determinants of the task that needs to be accomplished (in our case
to remove obstacles that interfere with adherence to physical
activities). Indeed, it has been convincingly shown that the most
powerful source of performance is mastery of experiences (Bandura, 1977, 1997). In the domain of exercise, this could mean that
individuals should first be able to “master” what stops them from
exercising. The uniqueness of perceived obstacles is also relevant
because one’s self-efficacy can be explained by idiosyncratic patterns of activation between self-knowledge and appraisals of the
obstacles to be solved (Cervone, 2004).
Specifically, one needs to analyze the factors that undermine
self-efficacy for exercise from the individual perspective. Research
has demonstrated that a perceived lack of time, energy, sense of
inability to exercise, and lack of social support from family or
friends may differentially impact individuals (Dishman et al., 2004,
2009). A lack of problem-solving skills will lead to self-doubt and
impede the formation of a robust sense of self-efficacy.
When people are committed to partaking in health activities,
they may fail to act on their intentions because of situational factors. Among those situational factors are social, interpersonal, and
intra-personal everyday problems. By training individuals to generate strategies for solving such everyday problems, the intention
is to facilitate their daily adherence to exercise and reduce attrition from exercise programs. This is consistent with systematic
research that demonstrates the way in which people who wish to
exercise commonly confront everyday problems that impede their
intended pursuits (Lee et al., 2008; Roessler and Ibsen, 2009).
Our goal is to show that young adults’ participation in exercise activity may hinge on their ability to solve everyday problems.
Here we are mainly concerned with issues of perceived self-efficacy
for exercise. We studied the interplay between everyday problemsolving and self-efficacy in the context of physical exercise. This
is novel in the literature as no prior research has established a
causal relationship between self-efficacy, exercise, and everyday
problem-solving. We sought to improve everyday problem-solving
skills first by having participants identify obstacles and solutions to their individual exercise-related problems, and second
by encouraging them to consider additional solutions via idiographic experimental procedures. Gains in people’s ability to solve
everyday problems are expected to increase self-efficacy for exercise. This notion was driven by previous research on everyday
problem-solving which is extensively reviewed below (e.g., Reitman, 1964; Simon, 1973; Allaire and Marsiske, 2002; Artistico et al.,
2003, 2010; Blanchard-Fields, 2007; Pezzuti et al., 2009).
EVERYDAY PROBLEM-SOLVING THEORY

Everyday problem-solving ability is one’s capacity to overcome
day-to-day obstacles. Researchers have focused on three intertwined elements in framing the study of everyday problemsolving: solution generation, problem-solving space, and the problem’s root cause. Solution generation refers to the cognitive process
of conceptualizing and choosing obstacle-relevant strategies. The
problem-solving space (Reitman, 1964; Simon, 1973) contains an
everyday problem’s fundamental elements, the comprehension of
which is required for effective solution generation. The root cause
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or causes of an everyday problem refer to the events or situations
that acted as primary determinants of the problem-space. Below
we briefly discuss these three elements in greater detail.
Solution generation

The ability to aptly identify an increasing number of strategies
or solutions to a specific problem is central to everyday problemsolving (Allaire and Marsiske, 2002; Artistico et al., 2003, 2010).
In complex and dynamic environments the exact level of success that will be achieved by a given strategy cannot be known.
Inherent uncertainties in the environment in which a problem
might take place (e.g., work, home, recreational settings), make
it impossible to know which strategy will prove to be the most
effective for a given decision maker. To the extent that one is able
to generate multiple solutions to everyday problems, there will be
viable alternatives available in case a strategy fails. One’s ability
to solve everyday problems is a rather malleable cognitive ability.
Indeed, researchers have previously demonstrated that it is possible to increase individuals’ solution generation ability (Pezzuti
et al., 2009) by helping the problem-solver to address gaps in the
problem-solving space.
The problem-solving space

The “problem-solving space” is a concept that was originally introduced by Reitman (1964) and Simon (1973) in order to guide our
understanding of the underlying elements of an everyday problem. The problem-solving space is defined by three elements: the
initial state, the means, and the final state. Everyday problems are
considered ill-defined when one of the three elements is missing
or not stipulated in the formulation of the problem (Allaire and
Marsiske, 2002). Problem-space theory (Simon, 1973) proposes
that in order to solve ill-defined problems, people must first fill
in the gaps in their mental representation of the problem-space.
In many cases the initial state is ambiguous and the means by
which the final state is reached can be multiple. For example, if
someone wishes to overcome feelings of loneliness, social contact may be increased in a variety of ways. However, if the lonely
individual were to reflect on and identify the antecedents of those
feelings of loneliness (e.g., he just moved to a different city), then
he or she would be able to more aptly direct solution generation
(e.g., increasing time spent in public or private events in the new
city).
The root cause of the problem

The example above demonstrates the importance of root cause
identification in the problem-solving process. The problem-solver
can better define the problem-space when he or she understands
the problem’s root causes. Such comprehension allows descriptions of the problem’s nature beyond those available from a consideration of its surface-level features. Those root-level descriptions
fill gaps in mental representations of the initial and final states of a
problem. Solutions (i.e., the means) flourish at each deeper level of
definition. The optimal problem-solver will be able to identify the
sub-goals or elements for everyday problems, allowing him or her
to generate and propose alternative types of solutions to the problem according to its underlying elements (Allaire and Marsiske,
2002).
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Generating dynamic solutions to everyday problems and identifying root causes of problems should help participants reduce the
impact of obstacles that interfere with regular exercise activities
by increasing their sense of self-efficacy. We expect that newly
acquired problem-solving strategies attained via our brief experimental procedure will significantly enhance self-efficacy perceptions. Specifically, we hypothesized an interaction between the
type of condition (experimental) and the time of the assessment
(after the treatment) on self-efficacy for exercise. We tested this
main hypothesis experimentally, after controlling for the effects of
perceived stress and social support.

informed consent documents, underwent a screening procedure
to confirm that (1) they were not engaged in an exercise program
and (2) had intention to exercise, and completed baseline questionnaires. Participants returned to complete a second laboratory
session 1 week later. During the second laboratory session, participants were randomly assigned to one of three conditions: Experimental Group (n = 18), Control Group with Problem-solving
Training (n = 22), or Control Group (without problem-solving
training; n = 15). The training procedure for the Experimental
Group and Control Group with Problem-solving Training lasted
approximately 45 min (see Intervention Conditions section); following the training procedure participants completed a second set
of questionnaires, which took approximately 15 min. Participants
in the Control Group returned to the laboratory for Session 2 only
to complete study questionnaires.
To ensure privacy and to create a tranquil environment for the
study, participants worked individually in a lab facility. The experimenter was in the background to prompt participants about the
next task. Although the study instructions stressed to the participants to take a break if needed, the experimenter did not notice that
any breaks were taken. Assessments were presented via computer
(measures) or on paper (the training sessions). Once participants
completed the second session, they were debriefed about the purpose of the study. The Institutional Review Board of the City
University of New York approved the study procedures.

MATERIALS AND METHODS

Intervention conditions

PARTICIPANTS

Experimental group. Participants in this group received tailored
materials which were designed to specifically address challenges
with exercise (Part A). All participants were asked to list their
three primary reasons for not exercising. Participants then engaged
in the following assignments: (a) generate alternative solutions
to ideographically identified obstacles, (b) identify potential root
causes of the obstacles, (c) connect solutions with the root causes
of the obstacles, and (d) recall the solutions generated. These are
discussed in more detail below.
The goal of the solution generation phase (Part A) was to
compose a tailored list of potentially viable solutions for each
participant, as has been done in prior work on everyday problemsolving (cf. Pezzuti et al., 2009; Artistico et al., 2010). The first
strategy was to look at failed prior attempts to solve the problem,
as reported by the participant. This was important because we did
not want to activate heuristics that would prime failure. The second strategy was to use a “thinking-out-loud” procedure in which
we asked a small group of subject matter experts to generate as
many solutions as possible. The third strategy was to integrate
information obtained from specialized literature. Specifically, we
consulted Medline and PsycInfo databases along with some selfhelp websites in order to offer participants as many of the most
viable solutions as possible.

When using everyday problem-solving theory, investigators
should provide individuals with a large number of problemsolving strategies alongside plausible root causes of the problem,
thereby fostering connections between root causes and solutions.
Further, because the intention to exercise is often correlated with
perception of social support, and inversely related to the amount
of perceived stress (Doerksen et al., 2009), a careful study design
should include individual difference measures of both perceived
stress and social support (Prohaska et al., 2000). Aspects of
perceived self-knowledge not directly relevant to the challenges
at hand can impact everyday problem-solving ability (Cervone,
2004).
AIMS

Participants were undergraduate students from a large university
in the Mid-Atlantic U.S. who volunteered for the study in exchange
for partial research credit toward their course requirements. The
study was advertised online through a college subject pool website and specifically targeted sedentary college students. Inclusion
criteria for the study were: not currently engaged in a regular exercise program, tried but failed to do so in the past 4 months, and
intention to begin an exercise program in the near future.
Sixty-five subjects provided informed consent to participate in
the study, but only 55 completed the study procedures (one participant misunderstood the selection criteria, whereas the other nine
participants did not return for the second session of the study).
The sample size was compared with the power analysis on research
linking everyday problem-solving and self-efficacy (Artistico et al.,
2003). The power analysis (0.80) suggested by Keppel (1991) indicated that a sample of 50 subjects would produce a statistically
significant effect size.
The sample was ethnically (30.9% Hispanic or Latino) and
racially (33.3% Asian, 31.5% Caucasian, 9.3% Black or African
American, 25.9% other or did not report) diverse. The sample was composed of male (40%) and female (60%) younger
adults (M = 21.38, SD = 4.48). The study groups (see Procedures
immediately below) did not differ significantly by sex (χ2 = 2.71,
p = 0.26), ethnicity (χ2 = 0.98, p = 0.61), or race (χ2 = 6.17,
p = 0.41).
PROCEDURES

Participants who met study inclusion criteria attended the first laboratory session lasting approximately 30 min in which they signed

www.frontiersin.org

Type of solution validation testing. In the current study, we offered
solutions to participants that represented a mix between interpersonal or instrumental ways to solve everyday problems. Because in
the everyday problem-solving literature (Blanchard-Fields, 2007),
the way one approaches a problem or problem-solving style (interpersonal or instrumental) has an impact on solution generations,
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we tested such impact by using one independent sample of 93
undergraduate students coming from a similar population. The
specific goal was to see if participants preferred interpersonal
or instrumental solutions (independent variable) to problems
related to physical exercise. Each participant rated 12 solutions.
Neither the type of solution (interpersonal or instrumental) nor
the participants’ preference between an interpersonal versus an
instrumental way to solve problems produced any significant
effects (F 5;86 = 0.34) on perceived self-efficacy, as assessed by a
standard scale on self-efficacy and exercise (cf. Plotnikoff and
Higginbotham, 2002).
The final product was a bank of solutions, which was mapped
ideographically to each participant’s problem according to two
principles that we specifically developed for this procedure. The
first principle is the exclusion of failed strategies (this could vary
between individuals), and the second is independence of strategies
(this could vary within individuals). According to the first principle, we would exclude strategies that participants have already
tried in the past. Hence, two participants with the same problem
would not necessarily be provided the same solutions. However,
for experimental consistency, each participant received the same
number of total solutions (33 solutions for each of the three major
problems) yielding a total of 99 solutions. We also allowed participants to generate solutions via a write-in response in addition
to the ones we provided. No participant used the write-in space
to offer additional solutions. To apply the second principle (independence of strategies), we made sure that no two sets of solutions
were identical.
The goal of the second phase (Part B) was to identify the potential root causes of the three obstacles to exercise. We employed the
same three strategies and two guiding principles discussed above
to identify four major root causes for each problem, yielding a
total of 12 root causes.
The goal of the third phase (Part C) was for participants to
complete a written exercise designed to integrate Parts A and B.
We asked our participants to assign one or more solutions from
Part A to each of the root causes identified in Part B, which were
the causes that were relevant to them.
The goal of the fourth phase (Part D), was for participants to
“think back” to the problem they had previously worked on, and to
remember as many solutions as possible for that specific problem,
without looking back at their previous pages. The task was to say
out loud as many solutions as possible that were recalled (or to
write them down on a blank paper).
In doing so, the novel experimental procedure process included
two components that have proven important in cognitivebehavioral problem-solving interventions: (1) The process of solution generation, that is, the ability to find many effective ways to
solve the same problem and (2) reasoning about everyday problem
definitions. Specifically, in this case we focused on the participant’s
ability to consider contingencies or conditions such as hidden or
underlying aspects.
Control group with problem-solving training. Participants in
this group received standard materials derived from Artistico et al.
(2010). The experimental procedure for this group was essentially identical to the procedure described above, but instead of
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focusing on exercise-related obstacles and solutions, we asked participants to work on a typical day-to-day problem (e.g., how to
increase social contact with others, or how to cope with feelings
of separation from a partner). Specifically, in Part A participants
were presented with a list of solutions related to solving interpersonal problems of a day-to-day nature. There were 33 solutions
for each of the problems presented (three problems total), and
they were normatively the same for each participant. In Part B
participants were presented with plausible root causes of the problems from Part A. In Part C the goal was to link solutions to root
causes. Finally, in Part D the participants recounted out loud (or
in writing) as many solutions as possible for the same problem.
Control group (without problem-solving training). Participants
in the control group did not receive any information on how to
overcome their obstacles to exercise. Participants in this group
were asked to simply complete measures related to self-efficacy for
engaging in physical activity.
MEASURES

All the measures were presented at baseline and only the SelfEfficacy to Exercise (SEE) scales were re-presented during the post
treatment procedure. The demographic questions were presented
at the end of the study.
Obstacles to exercise

The Obstacles to Exercise Survey (OES) was developed to identify
participants’ primary reasons for not exercising. The OES is a selfadministered questionnaire that consists of a series of questions
aimed at identifying the participant’s three primary reasons for
not exercising (e.g., lack of motivation, low energy). Specifically
the OES is comprised of 18 questions that help the participant
identify and explore challenges related to exercise engagement
(e.g., have you attempted in the past to overcome the reason or
problem that makes it difficult for you to exercise?). The perceived
difficulty of the problem is also assessed using a 1–10 scale. The
internal consistency of the challenge posed by the three problems
was calculated (α = 0.86).
Self-efficacy to exercise scales

We also developed the SEE Scales. The SEE is a six-scale survey that
measures an individual’s expectations of his or her self-efficacy
when faced with barriers to exercise. For five of the scales (brisk
walking, running, cycling, swimming, lifting weights), the participant responds on a scale from 1 (“You cannot accomplish the
specific behaviors described”) to 10 (“You can certainly accomplish the specific behaviors described”) in order to describe their
current level of confidence that they could exercise for various
lengths of time or intensity (I can run 1–3 miles a week or I can
run 1–3 miles everyday). The sixth scale on the survey asks participants to write in one activity that is their preferred way to exercise
and then to rate that item on the same scale used for the previous
five scales. To measure changes in self-efficacy, this measure was
employed in both laboratory sessions. SEE scales were developed
by closely following Bandura’s (1997) guiding principles. The coefficient of reliability α of the SEE ranged from 0.89 to 0.95 (session
1) and α = 0.90 to α = 0.95 (session 2).
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Perceived social support. Perceived social support was assessed
using the Social Provisions Inventory (SPI – Cutrona and Russell,
1987), which consists of 24 questions that assess an individual’s relationship with other people based on a four-point scale
(Strongly disagree, Disagree, Agree, and Strongly agree). High
numbers on this scale indicate satisfactory levels of perceived social
support. The sub-dimensions of the SPI were computed to assess
the SPI internal consistency (α = 0.86).
Perceived stress. Perceived stress was assessed with the Perceived
Stress Scale (Cohen and Williamson, 1988), which consists of
four questions that rate an individual’s feelings and thoughts during the past month based on a five-point scale (Never, Almost
never, Sometimes, Fairly often, and Very often). High numbers on
this scale indicate the presence of stress. We assessed the internal
consistency (α = 0.84) of the scale in our sample.
Other measures. The experimenter completed the screening by
interviewing the participants about the time elapsed since they
exercised regularly (at least 4 months ago), and about the intention to exercise in the near future (yes/no). A standard questionnaire was administered to all participants to assess demographic
characteristics such as gender, age, and race.

participants’ responses varied greatly from person to person (e.g.,
yoga, rock-climbing, dancing, etc.). The results indicated that all
the scales were inter-correlated. The minimum correlation was
r = 0.35, p < 0.05; and the maximum correlation was r = 0.78;
p < 0.001.
As part of the preliminary analysis, we looked at the obstacles
to exercise reported by participants across study conditions. We
computed frequencies by combining nuances of the same problems. For example time pressure when deciding to exercise (too
much work, or not enough hours in a day, or too much homework) was reported by 50.3% of participants (each participant
reported three obstacles) in the total obstacle count, followed by
lack of energy (14.5%), feelings of shyness (I feel shy at the gym) or
inadequacy (not too well coordinated) combined (12.7%), lack of
intrinsic (i.e., exercising is boring) or extrinsic motivation (i.e., do
not see the benefits of exercising) combined (9%) or social support
(6%) from family and friends (i.e., I do not like to exercise alone),
and inability to find a suitable space to work out (about 3%) plus
other reasons (i.e., never played sports in my life). The correlation
between the perceived challenge posed by the obstacles to exercise
(aggregate score of the three obstacles reported) and the perceived
self-efficacy for exercise was significant (r = −0.39; p < 0.01) with
a negative valance – the more the perception of the challenge, the
less the sense of self-efficacy for exercise.

STATISTICAL ANALYSES

A mixed between-within factorial design was implemented to test
our main hypothesis. The three experimental groups comprised
the between factor, with time (baseline and post-intervention) as
the within factor. The primary dependent variables were levels of
perceived self-efficacy for exercise at both time points. To test our
main hypothesis, we conducted a repeated measures MANOVA
where the within factor was represented by the assessment preand post-training, and the between factor was represented by the
three different study groups.

RESULTS
BASELINE RESULTS AND PRELIMINARY ANALYSIS

No significant differences (computed with a MANOVA) were
observed among study groups on obstacles to exercise, self-efficacy,
perceived social support, perceived stress (Table 1). At the outset of
the analysis we correlated all the specific self-efficacy scales (running, brisk walking, swimming, lifting weights, and cycling). The
“other activities” self-efficacy scale was not analyzed because the

MAIN RESULTS

The multivariate tests confirmed the hypothesized interaction. The
interaction was between the condition (experimental, control with
training, control without training) and the time of assessment
of the SEE scales (before and after the training). The significant
effect of the interaction was driven by an increase in perceived
self-efficacy in the experimental group with F 2,52 = 4.98 (p < 0.02,
η2 = 0.16).
This increase in self-efficacy by the experimental group at
post-intervention was significantly greater than the increase in selfefficacy in the other two groups. Specifically, the mean level of perceived self-efficacy was higher in the experimental group than in
the control group with training: t 38 = 2.95; p < 0.01. Also the selfefficacy mean level of the participants in the experimental group
was greater than the one of the control group: t 31 = 2.49, p < 0.02.
Within group analysis showed that participants in the experimental group reported almost a standard deviation increase with
respect to baseline (t 17 = −3.35, p < 0.003): their post-training

Table 1 | Assessment of the three groups regarding selection criteria, background characteristics, and self-efficacy for exercise before training.
Variables

Measure units

Groups
Experimental

P -levels

Control

Control

Training

No training

M (SD)

M (SD)

M (SD)

Obstacles to exercise

(Not challenging/challenging 1–10)

6.85 (1.85)

6.48 (1.43)

6.33 (0.99)

Self-efficacy

(I cannot/can exercise 1–10)

5.44 (1.49)

5.73 (2.07)

5.17 (2.18)

0.68

Perceived stress

(Never/always 0–4)

1.57 (0.87)

1.73 (0.83)

2.07 (1.03)

0.28

Perceived support

(Not supported/supported 1–4)

3.43 (0.26)

3.27 (0.34)

3.45 (0.35)

0.16
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0.58
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FIGURE 1 | It depicts average levels of self-efficacy across the three
groups before and after the intervention.

self-efficacy was M = 6.40 (SD = 1.04). Mean levels of self-efficacy
of participants in the other two conditions (control with training, t 21 = 1.25, p = 0.23, or control t 14 = −0.73, p = 0.48) did not
change significantly after the intervention. In Figure 1, we depicted
the average perceived self-efficacy levels for the three groups as a
function of treatment (pre- or post-intervention).
COVARIATES AND OTHER ANALYSIS

We correlated self-efficacy scores before and after the procedure
with perceived stress (r = −0.22) and perceived social support
(r = 0.16): these correlations were not significant. Additionally,
we did not find any significant co-variation in perceived stress
(F 1,50 = 0.43, ns) or social support (F 1,50 = 1.88, ns), with selfefficacy measured before or after the intervention. Table 2 shows
solutions that were chosen most frequently by the participants in
the experimental group.

DISCUSSION
The results clearly indicated that it is possible to increase selfefficacy for exercise by improving everyday problem-solving ability. This was the goal of the study. Specifically, we achieved our
goal by enhancing participants’ understanding of the obstacles
or barriers that had been interfering with their intended exercise
pursuits. The experimental procedure was tailored in order to capture within-person variability in participants’ perceived SEE. Each
person may have reported differently similar problems or different problems altogether. Our work was designed to capitalize on
these individual differences. The data showed that challenges varied from person to person in subtle ways. For example, a person
might have reported time as being her biggest challenge because of
family obligations whereas another person was unable to set time
aside from school or friends.
The importance of analyzing several strategies to exercise obstacles was an asset of the new experimental procedure. Participants
were guided to think divergently about their problems by exploring
alternative solutions. Solution generation was proposed as a way
to increase problem-solving, but the implementation of the solution was carefully linked to possible root causes of the problem. In
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everyday problem-solving theory, the link between solution generation and identification of root causes of the problem is considered
one of the best ways to approach ill-defined problems.
Other investigators have also studied well-defined problems.
The intent of well-defined everyday problem-solving research is
to study the logical generation of solutions that can be considered
optimal because all the nuances of the problems could be eliminated or controlled (Diehl et al., 2005; Willis et al., 2006). Here
we were concerned mainly with such nuances. The point of the
study was to show that even if problems are nominally the same
(time pressure), the nuances of the problem can be addressed at
the individual level rather than at the group level. We, instead of
treating the problem “time” as the same for everybody, offered a
tailored problem-solving strategy to each participant.
The results also indicated that the experimental manipulation
was strong in comparison to other types of everyday problemsolving. For instance, work by Artistico et al. (2010), found a large
number of solutions for problems that were relevant to younger
adults (e.g., break-up with a boyfriend). When we applied the same
solutions to ensure internal validity to the study (recall that the
participants in the control group were exposed to these problemsolving strategies), participants in the control group did not show
a significant increase in their self-efficacy for exercise. This null
result documents that there was no task demand in our experiment; information learned by our participants in the control
conditions did not translate into an increased self-efficacy in the
exercise domain.
The magnitude of the change in self-efficacy reported by
the experimental group was notable. Although measurement
of behavior change (i.e., engagement in physical activity) was
beyond the scope of this study, these results, in combination with
the documented relationship between self-efficacy and behavior
change, provide preliminary evidence for examining the utility of
a problem-solving focused training in the context of a physical
activity intervention. Changes in self-efficacy offer insights into
the next step, that is, to follow through a designed action (Bandura, 1997). Our newly developed SEE scales “speak about” real
exercise activities such as brisk walking. For example, brisk walking
could be taught in a physical activity program.
Our study naturally contains limitations, including sample size,
scope, and age of the participants. The sample comes from a similar educational background, where the external resources are the
same (i.e., free gym on campus), thus the challenge of exercising
could pose slightly different motivational demands. The age of the
participants, scope of the study, and sample size could be addressed
within a research plan that targets a more heterogeneous class of
individuals. This research is in fact a germinal step toward the
development of a large-scale analysis of one’s ability to overcome
barriers and psychological blocks when entering an exercise routine. It will be useful to replicate these findings with an older population coming from a more experientially diverse background.
As stated in the specialized literature on everyday problem-solving
(see Blanchard-Fields, 2007 for a quick overview), age differences
are noteworthy in everyday problem-solving ability. Also, because
of the limited scope of the study (individual change in perceived
self-efficacy), we did not assess the health status of the participants.
This limitation can be overcome in a behavioral modification study
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Table 2 | Most frequently chosen solutions for every day obstacles that hinder exercise.
Solution

Times offered

Times chosen

%

n

n

Ask people you know who exercise to let you know when they are going and ask if you can join them

7

5

71

Be aware the exercise can be done anywhere, including small spaces or in your home

11

8

73

Before joining a gym, explain your situation to the gym manager or a trainer to see what solutions they

5

4

80

7

5

71

Consider that exercising with people you like could be motivating because it is more fun

5

5

100

Consider that the exercise routine will take time to show the benefits (e.g., improved mood, higher overall

6

6

100

Consider that your physical appearance will improve over time

6

6

100

Diversify your exercise routine with your friends so that it does not get boring

7

5

71

14

10

71

might propose; make a commitment only to the facility that meets your approval
Exercise with a partner. Come up with rewards together (e.g., go to a favorite common restaurant after a
good workout)

energy level)

Do push-ups and sit ups when at home watching T.V., even if it’s only a few of each every hour or so
Improve your sleep habits by keeping on a regular sleep schedule

15

11

73

Listen to music while you exercise

23

20

87

7

6

86

5

4

80

Note the nutrition facts of foods and beverages you regularly eat and drink

14

10

71

Remind yourself that this effort and hard work is for your own benefit, not anyone else

21

16

76

Take advantage of weekends or other days off of work or school to exercise

14

10

71

Try to choose foods and beverages that are low in sugar, sodium, and fat, and are high in protein, vitamins,

15

11

73

Exercise with a partner. Make a compromise on the type of exercise, so that you both get to do your
favorite activities
Note that there are more than just physical benefits to exercise (e.g., increased energy, increased
happiness, increased focus)

and minerals (e.g., vitamin C, calcium)

where health indicators such as a body mass index are typically
measured.
Despite the limitations, the study possesses strengths. For one,
we experimentally increased perception of self-efficacy via everyday problem-solving ability in the domain of exercise. We as well
other researchers obtained similar correlational findings in the
past (Artistico et al., 2003; Pezzuti et al., 2009), but never studied
the individual’s perception of self-efficacy for exercise as a “dependent variable.” Thus, the findings are novel. Second, we intended
to measure shifts in people’s confidence in their ability to exercise
through a systematic approach to problem-solving (the systematic
approach is the cognition of mental efforts to a practical sense
of being able to exercise). Although not measured directly in our
study, research on health intervention has documented that selfefficacy perceptions predict behavioral modification in a variety
of clinical settings.
Applied research could benefit from the development of these
findings. For instance, given the known beneficial effects of physical exercise, it would be useful to apply panel study methods to
foster knowledge learned during the lab procedures in real life
scenarios. The vision for the future is a longitudinal study where

www.frontiersin.org

the objective is to capitalize on individual differences (at the individual level) and not just group differences regarding self-efficacy,
everyday problem-solving, and exercise. Generating solutions and
reasoning about everyday problem definitions can be used as
the foci of intervention procedures where the goal is to provide
people with alternative ways of achieving health promotion via
self-efficacy for exercise.
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