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The purpose of the present two studies was to investigate whether in framing
messages that target salient beliefs of youth, the type of goal framed matter
to promote physical activity (PA) participation among low-active adolescents
(i.e., participating in less than 1 h/day of moderate-to-vigorous PA). More
specifically, the main trial (study 2) compared the effect of intrinsic and
extrinsic-goal framing messages alongside planning (IMC + P and EMC + P)
to a control condition (CC) on low-active adolescents’ physical activity
(PA), intention, attitude, and exercise goals, and examined the potential
meditational effect of these variables between condition and PA. Low-active
students (n = 193; M age = 16.89) from fifteen classes were assigned to one
of these three conditions. PA was assessed using an accelerometer, and the
socio-cognitive mediators were measured at baseline (i.e., 2 weeks before the
intervention) and post-test, and the intention was measured again at follow-
up (i.e., 2 weeks after the intervention). Results showed that compared to
adolescents in the CC group, those in the experimental conditions did not
do more moderate PA, but carried out more light PA, and yielded an increase
in attitude and intention. Mediational analysis revealed no significant effect of
the potential mediators.

framing message, self-regulation, physical activity, self-determination theory, theory
of planned behavior

Introduction

Despite the fact that participation in regular physical activity (PA) has numerous
health benefits for young people [e.g., lower incidence of a broad variety of chronic
diseases, and generating positive mental health outcomes; for more details see
Hallal et al. (2006), Biddle and Asare (2011)], many children and adolescents are
physically inactive and become even less active as they become older. Self-reported
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PA collected across 105 countries reveals that 80% of youths aged
13-15 years old do not reach the recommended public health
guidelines of 60 min PA per day (World Health Organization,
2009, 2010, 2011); for a review, see Hallal et al. (2012), Inchley
et al. (2016). This rate is even lower when PA is measured
with objective measures (i.e., accelerometers). For example,
a study of 10 to 12-year-old European children reported
that only 4.6% of girls and 16.8% of boys achieved these
recommendations (Verloigne etal.,, 2012). These percentages are
alarming and imply an urgent need to develop effective theory-
based PA promotion programs for low-active adolescents
(Gourlan et al., 2016).

Among the different models of health behavior change, it
is now assumed that there are at least two main stages or
phases of behavior change, a motivational stage that ends with
the formation of a behavioral intention, and a volitional stage
that ends with successful performance of the behavior; see
Gollwitzer (1999), Schwarzer (2008). For the motivational stage
there is an on-going debate over the content of the message to
address to those targeted. While the proponents of the theory
of planned behavior (TPB, Ajzen, 1991) assume that health
messages should frame people’s salient beliefs in order to change
their behavior, adherents of the self-determination theory (SDT;
Ryan and Deci, 2017) suggest that the impact of messages on the
behavioral change process may vary according to the nature of
goal content (i.e., intrinsic versus extrinsic) framed.

Therein, the present study is a theory-based intervention
that aimed to examine whether message promoting PA behavior
should be framed only to fit the salient beliefs of individuals
targeted, as presumed by the TPB (Ajzen, 1991), or whether the
goal content framed in the message needs to be considered, as
presumed by the SDT (Ryan and Deci, 2017).

The TPB (Ajzen, 1991) assumes that a person’s intention to
perform a given behavior, such as PA, is a central determinant of
that behavior. Intention is an indicator of how hard people are
willing to try, and of how much effort they are planning to exert
toward the performance of a behavior (Ajzen, 1991). Intention
is determined by three conceptually distinct variables: attitude
toward the behavior (i.e., a summary evaluation captured in
evaluative dimensions such as good-bad, harmful-beneficial
and pleasant-unpleasant), subjective norm (i.e., the perceived
social pressure that individuals may feel to perform a given
behavior or not) and perceived behavioral control (i.e., the
perceived ease or difficulty associated with execution of the
behavior in the future) (Ajzen, 1991).

Because attitude, subjective norm, and behavioral control
are assumed to be based on corresponding sets of beliefs —
namely, behavioral beliefs, normative beliefs, and control
beliefs — behavioral interventions have to change such beliefs
in order to change intention and eventually behavior (Ajzen,
1991). For this, the theory advises providing persuasive
communications targeting modal accessible beliefs (i.e., the
most commonly held beliefs in the population). For example,
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studies (e.g., Hagger et al, 2001) showed that youth-salient
behavioral beliefs (i.e., the beliefs that are readily accessible
in the memory) toward PA include “to get fit/stay in shape,

» <«

“to have fun,” “to improve their skills;

» o«

to make friends,

»

to explore something new,” “to fulfil a fantasy or dream,” “to
have a sense of escape or adventure.” As a result, according
to TPB, messages should be framed to fit the modal beliefs
of the target population. The greater the perceived probability
that the behavior will produce such desirable outcomes, the
stronger the impact of the beliefs on the attitude and in turn
on the intention. In other words, it is assumed that people’s
behavioral beliefs or goals are all equally effective for changing
their behavior, and that what matters is that the messages be
congruent with people’s salient beliefs. This may not be true for
the proponents of SDT.

Within the Goal Content Theory (GCT), a sub-theory of
SDT, researchers consider the content of the goals people
value. They have differentiated intrinsic goals from extrinsic
goals (Deci and Ryan, 2000). Intrinsic goals are those focused
toward developing one’s personal interests, values and potentials
and are inherently satisfying to pursue. In contrast, extrinsic
goals are primarily characterized by having an “outward”
orientation, with one’s pursuit being directed toward external
indicators of worth such as wealth, fame and an appealing image
(Vansteenkiste et al., 2006). In the PA domain, the goals of skill
development, social affiliation, and health management have
been characterized as intrinsic goals, and image improvement
and social recognition as extrinsic goals (Sebire et al.,, 2008).
Research has revealed that the two goals are differently
associated with PA: intrinsic goals are indirectly and positively
related to PA, whereas extrinsic goals are indirectly and
negatively related to PA via self-determined motivation (Gillison
et al., 2006; Sebire et al., 2011).

Little research has examined the effect of goal-framing
manipulation on PA behavior (Vansteenkiste et al.,, 2004a,b;
Gallagher and Updegraff, 2012; Gillison et al.,, 2013; study 3).
Vansteenkiste et al.’s work examines the effect of intrinsic goal-
framing (i.e., exercise could help you attain the goal of physical
fitness) versus extrinsic goal-framing (i.e., exercise is useful for
attaining the goal of appearing physically attractive) conditions
on 10th to 12th grades students’ performance and persistence
in the tai-bo martial art. In their study Gillison et al. (2013)
examined the effect of manipulating adolescents’ goal contents
(i.e., health and fitness versus looking good to others) on their
participation in school physical education. Finally, Gallagher
and Updegraff (2012) examined the interaction effect between
gain-and loss framed messages, intrinsic and extrinsic goal-
framing messages (i.e., well-being versus appearance), and the
need for cognition on undergraduate students’ PA behavior.
Results revealed that the effect of goal-framing messages
on PA is inconsistent: Vansteenkiste et al. (2004a) showed
that an intrinsic goal-framing message was more efficient
than an extrinsic goal-framing message in improving sport
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performance and persistence, but Gillison et al. (2013) revealed
the superiority of extrinsic goal-framing conditions on PA
intention, while Gallagher and Updegraff (2012) showed that
goal-framing manipulation had no effect on PA participation.
This inconsistency may be due to differences in the measure
of the dependent variable: there is a gap between intention
and the actual PA behavior (Rhodes and de Bruijn, 2013),
and between a self-reported and an objective measure of
PA (Dale et al, 2002). Thus, to more accurately assess
the effect of the goal-framing manipulation on PA duration
and intensity, an accelerometer was used in the present
study. Another important result from the literature is that
intrinsic goal-framing messages did not seem efficient in
improving adolescent’s PA participation, in particular when
health was targeted. Indeed, health is not a salient goal
for healthy young individuals because they do not interpret
PA as health behavior (Renner et al, 2007). As a result,
knowing whether the goal contents targeted in the messages
are all equally effective for changing adolescents’ PA behavior
remains an open question. To examine this more fully,
the intrinsic goal-framing condition of the present study
targeted well-being — a more salient belief for adolescents —
rather than health.

Finally, the lack of evidence of the efficacy of framed
messages promoting PA on PA behavior shows that intention
is a necessary but not a sufficient condition (Rhodes and de
Bruijn, 2013). In other words, to improve PA behavior it is
not only necessary to increase intentions but also crucial that
these intentions do not remain as purely wishful thinking.
Planning is therefore a promising strategy for converting
intention into action.

Two conceptually distinct forms of planning have been
identified in the health domain (Carraro and Gaudreau, 2013;
Hagger and Luszczynska, 2014; Hagger et al, 2016). The
action planning (AP) approach involves specifying multiple cues
and complex behavioral responses (Hagger and Luszczynska,
2014). It assumes that cues-to-action should make reference to
time-related cues (“when”), the complex external environment
(“where”), and the specification of “how” the behavior should be
done. AP is generally accompanied by additional coping plans.
Coping planning (CP) involves the anticipation of barriers or
obstacles that could get in the way of the goal striving process,
and the generation of alternative behaviors to overcome these
difficulties (Sniehotta et al., 2005).

Planned self-regulatory strategies are used in the post-
intention phase to bolster intentions to promote recall and
enactment of the intended behavior. This action plan makes the
goal much more attainable because the mental representation
of the anticipated situation becomes highly activated and thus
easily accessible (Gollwitzer, 1999). Action initiation becomes
swift and efficient and does not require conscious intent, because
the direct control of the behavior passes into the environment
(Gollwitzer, 1999). In a meta-analysis, Carraro and Gaudreau
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(2013) revealed a small-to-medium summary (i.e., including the
effect of both AP and CP) effect size on PA in experimental
studies (¢ = 0.24) when comparing all experimental conditions
versus all controls, and a medium-to-large summary effect
(¢ = 0.37) when comparing purely planning conditions versus
neutral controls.

In addition to its effect on the post-intention phase,
planning has been shown to be an effective strategy in
the pre-intention phase by yielding an implemental mindset.
Focusing on information that helps people to achieve the
chosen goal, this implemental mindset is associated with
higher personal control and probabilities of success; see
Achtziger and Gollwitzer (2010), Gollwitzer et al. (2010). In
the PA domain, Tessier et al. (2015) compared the effect of
planning interventions with two persuasive communications—
one framing non-salient beliefs (i.e., health) and another
targeting salient beliefs (i.e., fun, affiliation, success, challenge,
skills development, and fitness)-on PA behavior, intention,
attitude, and perceived behavioral control of low-active
adolescents. Results showed a positive effect of a planning
intervention on low-active adolescents’ perceived behavioral
control and intention to carry out PA, but no effects from
the two persuasive communications on PA behavior and
TPB variables. In sum, this study highlighted two interesting
findings: (1) planning is an effective strategy for increasing
intention, and (2) a communication targeting adolescents’
salient beliefs, and close to intrinsic goals (i.e., fun, affiliation,
success, challenge, skills development, and fitness), seems
inefficient in increasing intention and PA behavior of low-
active adolescents.

The purpose of the two present studies was to investigate
whether, in a framing message that targets young people’s
salient beliefs, the type of goal framed plays a role. In the
first study we examined the effect of intrinsic versus extrinsic-
framing messages on intention and exercise goals. Then, in the
second study, we investigated the effects of these two goal-
framing conditions combined with planning on the low-active
adolescents’ objectively assessed PA behavior, in comparison
with a control condition. In this second study, we also examined
the mediation effects of TPB variables and the two exercise goals
between conditions and PA behavior. In sum, the first study was
a pilot study that aimed to develop and test the two goal-framing
messages, and the second study was the main trial including a
control condition, a planning intervention, an objective measure
of PA behavior, and a mediation analysis.

Study 1

Study 1 consisted in constructing the intrinsic-(i.e.,
targeting well-being) and extrinsic-(i.e., targeting appearance)
framing messages, and testing the effect of these messages

on low-active students’ intention, attitude, perceived
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behavioral control, and exercise goals (i.e., intrinsic

and extrinsic). It was hypothesized that the message
targeting well-being would increase intrinsic exercise goals
but not extrinsic ones, and that the message targeting
appearance would increase extrinsic exercise goals, but not
intrinsic ones. In addition, it was anticipated that both
messages would increase intention and attitude, but not
perceived behavioral control, because salient behavioral
beliefs, but not salient control beliefs, were targeted in

these two messages.

Materials and methods

Participants and procedure

Ten classes of 10th and 11th grades from a high school
in a middle-size town in South East France volunteered to
be involved in this study. Only the low-active students were
included in the intervention. To be considered as a low-active
student, the eligibility criterion was to carry out less than 1-h
per day of MVPA (World Health Organization, 2010). All the
parents were informed and authorized their child to complete
the measures. After the study, all students were thanked for their
participation and debriefed.

The design was a cluster-randomized trial. Using a random-
number table, the study’s main researcher assigned five classes
to each of the two conditions of the trial: (a) the extrinsic
(EMC) and (b) the intrinsic (IMC) framing-message conditions.
Participants were blind to the condition to which their class
was assigned. They were told that the study was a survey about
PA at adolescence.

The study was conducted in two steps by a researcher
during the students’ usual classes. Baseline data were collected
2 weeks before the intervention. The adolescents completed
a questionnaire measuring their attitude, perceived behavioral
control, intention to be physically active over the next 2 weeks,
exercise goals, and past PA behavior. Post-test data collection
was conducted immediately after the intervention. Participants
completed the same measures as for baseline, except PA. PA
was only completed at baseline in order to identify the low-
active adolescent (i.e., those who carried out less than 1-h
per day of MVPA) within each class. The other students (i.e.,
more active ones) did not attend the intervention, and did not
complete the post-test.

On the basis of the effect size (n? = 0.10) on intention
observed in Gillison et al. (2013), and the correlation between
repeated measures of intention (r = 0.78) reported by Tessier
et al. (2015), we calculated using G*Power (Faul et al., 2007)
software that 90 participants are needed to reach a power
of 0.80 in a design composed of two groups and two times
measurements. Among the students who completed baseline
measures, 88 were low-active students. All these 88 completed
the post-test measures. The sample represented 39 students in
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the EMC (M age = 16.89; 28 females and 11 males) and 49 in the
IMC (M age = 16.89; 38 females and 11 males).

Measures
Translation into French

Before the study, each measure was translated into French
following the guidelines recommended by Brislin (1980). Each
English measure was translated into French using a professional
English-French translator. Once done, two native French
graduate students who are fluent in both languages then carried
out separate back-translations into English. Any discrepancies
that emerged between the translators were discussed until a
consensus translation was found.

Self-reported physical activity

The French adaptation of the International Physical Activity
Questionnaire for Adolescents (IPAQ-A, Hagstromer et al,
2008) was used to assess the frequency and intensity of
adolescents’ PA behavior over the week prior to baseline
(Tessier et al., 2015). This questionnaire covered four domains
of PA: (1) school-related PA, including activity during PE
classes and breaks, (2) transportation, (3) household, and (4)
leisure time, including sport in clubs and unstructured sport
activity. Outcome measures were minutes per day reported
in walking, moderate and vigorous activity. Time spent in
moderate and vigorous activities were summed to obtain an
MVPA score for each participant. The IPAQ-A was found to
be valid for assessing activities of different intensities and for
total PA in healthy European adolescents aged 15-17 years
(Hagstromer et al., 2008).

Intention

Items drawn from Rhodes and Courneya (2005) were used
to measure intention: “Over the next 2 weeks, I intend to do
physical activity,” which was anchored by (1) “never” to (7)
“every day;” and “I intend to do moderate to vigorous physical
activity for at least 7 h/week, over the next 2 weeks,” which was
anchored by (1) “definitely no,” to (7) “definitely yes.” Measure
of intention reached a satisfactory level of internal consistency
at pre-test (a0 = 0.76) and at post-test (o = 0.80).

Perceived behavioral control

Perceived behavioral control was measured by three items
drawn from Rhodes and Courneya (2005): “How confident are
you that over the next 2 weeks you could exercise at least
5 h/week if you wanted to do so,” which was anchored by (1)

», o«

“very unconfident,” to (7) “very confident”; “How much personal
control do you feel you have over exercising at least 7 h/week in
the next 2 weeks,” which was anchored by (1) “very little control,”
to (7) “complete control”; and “How much I exercise in the next
2 weeks is completely up to me,” which was anchored by (1)
“strongly disagree,” to (7) “strongly agree.” Measure of perceived
behavioral attained a satisfactory level of internal consistency at

pre-test (o = 0.79) and at post-test (a = 0.83).
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Attitude

Attitude was measured using responses to one open-
ended statement: “For me, exercising 7 h/week over the
next 2 weeks would be.” This statement was paired with 5
bipolar seven-point adjective scales (useless—useful, bad-good,
harmful-beneficial, unenjoyable-enjoyable, boring-interesting)
as previously utilized by Chatzisarantis et al. (2008). Measure
of attitude reached a satisfactory level of internal consistency at
pre-test (o = 0.81) and at post-test (o = 0.82).

Exercise goal content

The Goal Content for Exercise Questionnaire (GCEQ;
Sebire et al, 2008) is a 20-item measure that assesses
the importance that people place on three intrinsic (health
management, skill development, and social affiliation) and two
extrinsic (image and social recognition) exercise goals, each
indexed by four items. Participants responded to the stem
“please indicate to what extent these goals are important for
you while exercising” using a seven-point scale ranging from
1 (not at all important) to 7 (extremely important). In the
present work, only the items considered as relevant to the
message content (i.e., well-being and appearance) were used.
Fourteen of the twenty items were identified as relevant: the
eight extrinsic items and six of the twelve intrinsic items.
Indeed, two items measuring health management (i.e., to
increase my resistance to illness and disease; to improve my
overall health), one item measuring social affiliation (i.e., to
develop close friendships), and three items measuring skill
development (i.e., to acquire new exercise skills; to learn
and exercise new techniques; to become skilled at a certain
exercise or activity) were not meaningfully related to the
psychological and physical well-being targeted in the intrinsic
goal-framing message. Confirmatory Factor Analysis (CFA)
showed good fit of the data to the two-factor structure,
after removing two items from the extrinsic dimension that
were associated with multiple standardized residuals > F
2.00 [x%(46) = 72.09; p < 0.05; x2/df = 1.56; GFI = 0.95;
TLI = 0.97; CFI = 0.98; SRMR = 0.06]. The internal
consistency for intrinsic (0tpre—rest = 0.88; 0post—test = 0.90) and
extrinsic (pre—test = 0.825 Opost—test = 0.85) goal content factors
reached satisfaction.

Framing-messages

With the aim of improving the population’s health by
acting on two key determinants - nutrition and PA - the
French government has been sponsoring the Program National
Nutrition Santé (National Nutrition and Health Program).
Adapted from the core information from the Program’s
website,! EMC and IMC presentations were created to promote
PA. Messages were structured to answer three questions: (1)

1 http://www.mangerbouger.fr
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what (i.e., presentation of the rational of the intervention); (2)
why (i.e., development of the core arguments of the message
emphasizing the pursuit of intrinsic or extrinsic exercise goals);
and (3) how (i.e., proposition of some guidelines to reach
these goals in everyday life). The first and third parts of the
intervention were identical in the two conditions (to obtain the
slides of the framing-messages, please contact the first author).

The EMC and the IMC presentations consisted in delivering
a sixteen-slide PowerPoint message. The EMC presentation
was entitled “physical activity is good for my appearance,” and
the IMC presentation was entitled “physical activity is good
for my well-being.” The duration of both interventions was
20 min. Part 1 comprised four slides: two slides were devoted
to describing the decrease of PA during adolescence, and two
other slides presented guidelines in terms of the intensity and
frequency of PA considered good for health: “It is recommended
to accumulate at least 1 h or more of MVPA every day of the
week. PA can be done in one go or in 10 to 30-min sessions.”

In part 2, nine slides presented the main benefits of PA
in terms of appearance and image for EMC, and in terms of
well-being for IMC. For example, in the EMC presentation
it was said that “doing PA regularly makes you slimmer

» o«

because your metabolism burns fat” “doing PA regularly

tones the figure, for example running tones up your leg

» o«

muscles,” “doing PA regularly makes the body appear more
dynamic and attractive; people are more interested in and
more tolerant toward attractive people.” In contrast, in the
IMC presentation it was stated that “doing PA regularly
is good for your psychological well-being because of its
anxiolytic effect and because it enhances mood, restores mental
availability and aids concentration,” “doing PA regularly is
good for your physical well-being because it increases your
fitness which is related to the feeling of vigor and energy;
and also it is strengthens your cardio-vascular system which
increases your ability to make sustained effort in your everyday
life.”

In part 3, three slides were dedicated to explaining that,
“you can reach these recommendations by doing any sports you
like (e.g., football, dancing, swimming, and jogging), by setting
realistic goals (i.e., progressivity is the key principle), and that
every day there are occasions to accumulate short bouts of PA
(e.g., going to school on foot or by bike).”

The interventions were delivered by the main researcher
at the beginning of the usual lessons. For each condition,
the message was standardized and rehearsed several times to
ensure the intervention was delivered in the same way in the
different classes.

Data analysis

Given the nesting nature of the data (i.e., students are nested
within classes), intraclass correlations (ICC) were performed.
Results revealed that all ICCs were below 5%, meaning that
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the dependent variables were not influenced by a class-
effect. Thus, series of 2 Conditions (EMC vs. IMC) x 2
Times (baseline vs. post-test) repeated measure ANOVAs were
performed in order to compare the effects of each condition
on exercise goal contents, intention, attitude, and perceived
behavioral control. When variance analyses were significant,
we conducted pair-wise mean comparisons using the Newman-
Keuls post hoc procedure.

Results

Examination of the differences between the two conditions
at baseline indicated no differences for intention [¢(86) = —0.40,
ns], for perceived behavioral control [#(86) = 0.47, ns], for
attitude [#(86) = 0.15, ns], for intrinsic goal content [¢(86) = 0.97,
ns], and for extrinsic goal content [¢(86) = 0.04, ns].

For extrinsic goal content, the ANOVA revealed that the
Condition main effect was not significant: F(1, 86) = 1.08, ns,
nz = 0.01; the Time main effect was significant: F(1, 86) = 14.32,
p < 0.001, n2 = 0.15; and the interaction effect between
Condition x Time was significant: F(1, 86) = 4.11, p < 0.05,
n? = 0.05. Pair-wise comparisons revealed that the score for
extrinsic goal content increased in the EMC from baseline to
post-test (Ms, 3.21 vs. 4.12, p < 0.001), but not in the IMC (Ms,
3.22 vs. 3.49, ns).

For intrinsic goal content, the ANOVA revealed a main
effect of Condition: F(1, 86) = 6.33, p < 0.05, nz =0.07; a main
effect of Time: F(1, 86) = 16.37, p < 0.01, n2 = 0.19; and an
interaction effect Condition x Time: F(1, 86) = 5.99, p < 0.05,
n? = 0.07. Pair-wise mean comparisons revealed that the score
for intrinsic goal content increased in the IMC from baseline to
post-test (Ms, 4.47 vs. 5.35, p < 0.001), but not in the EMC (Ms,
4.16 vs. 4.37, ns).

The ANOVA carried out on intention revealed a main effect
of Time: F(1, 86) = 20.24, p < 0.01, nz = 0.24; no main effect
of Condition: F(1, 86) = 0.43, ns, n2 = 0.005; and no interaction
effect Condition x Time: F(1, 86) = 0.16, ns, n2 = 0.002. Pair-
wise comparisons revealed that the score for intention increased
in the whole sample from baseline (M = 3.55) to post-test (M:
3.55 vs. 4.26, p < 0.01).

The ANOVA carried out on attitude revealed that the
Condition main effect was not significant: F(1, 86) = 0.07,
ns, nz = 0.00; the Time main effect was significant: F(1,
86) = 13.22, p < 0.001, nz = 0.13; and the interaction effect
between Condition x Time was not significant: F(1, 86) = 0.37,
ns, n2 = 0.003. Pair-wise mean comparisons revealed that the
score for attitude increased both in the IMC (Ms, 5.12 vs. 5.55,
p < 0.05), and in the EMC (Ms, 5.16 vs. 5.47, p < 0.05).

The ANOVA carried out on perceived behavioral control
revealed no main effect of Condition: F(1, 86) = 0.10, ns,
n% = 0.001; no main effect of Time: F(1, 86) = 1.96, ns, n* = 0.02;
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and no interaction effect Condition x Time: F(1, 86) = 0.23, ns,
1% = 0.002.

Discussion

In accordance with the hypothesis, students were sensitive
to the goal content framed in the messages. In each condition,
the goal content corresponding to the goal-framing message
increased. Additionally, both intrinsic and extrinsic framing
messages were effective in developing low-active adolescents’
intention and attitude. This finding is in agreement with the
TPB assumption according to which messages are effective as
long as they fit participants’ salient beliefs. In addition, and as
expected, both framed messages had no impact on perceived
behavioral control because the intervention did not target
control beliefs (i.e., the antecedents of perceived behavioral
control). Taken together, these results revealed that both goal-
framing messages that fit adolescents’ characteristics have the
effect to increase their motivation for PA quantitatively (i.e.,
intention), but the quality of motivation induced by these
messages is different, as they are associated with specific
exercise goal content.

One potential limitation of this study concerns confounding
effects. Parts 1 and 3 of the messages might be active ingredients
which overlapped with the effect of the goal-framing messages
(i.e., part 2). Indeed, in regard to the taxonomy of behavior
change techniques developed by Michie et al. (2009), part 1
of the messages—the presentation of guidelines in terms of the
intensity and frequency of PA for promoting health-could be
considered as a technique aiming to “provide information about
behavior-health link.” In addition, part 3 of the messages-
information on the “how” to reach the goals in everyday life-
could be regarded as a technique aiming to “provide instruction”
(i.e., telling the person how to perform a behavior). In the same
vein, one could suspect the existence of a potential Hawthorne
effect (McCambridge et al., 2014), that is the tendency for the
participants to artificially inflate intention scores at T2 because
of their awareness of being studied. One option to overcome
these potential confounding effects would be to carry out a
control condition. This control group would receive the same
intervention as the two experimental conditions, but the core
of the message (i.e., part 2) would be a no-goal message. This
control condition has been included in study 2.

A second limitation is that the framing effect has not been
examined on PA behavior. To strengthen the impact of messages
on PA behavior, a planning intervention will be provided in
study 2, alongside framing messages. In addition to its influence
in the volitional phase, the planning intervention could have an
impact in the motivational phase, by increasing the perceived
behavioral control as shown by Tessier et al. (2015). As a result,
study 2 will extend study 1 by adding a control condition, a
planning intervention, and a measure of PA behavior.
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Study 2

Study 2 was carried out to test the effect of intrinsic and
extrinsic-framing messages alongside planning on low-active
adolescents’” PA. In addition, one central question in the health
PA domain is, not only to design effective interventions to
promote PA, but also to understand "why" or "why not" a PA
intervention worked (Rhodes and Pfaefili, 2010). To understand
this, it is essential to identify the mediators that are needed to
change in order that behavior change follows. Thus, the purpose
of this second study was twofold. The first aim was to test
the effect of intrinsic and extrinsic-framing messages alongside
planning on low-active adolescents’ PA, intention, attitude,
perceived behavioral control, and exercise goals (intrinsic and
extrinsic). The second aim was to examine the mediation effect
of these potential mediators within the PA change process. To
investigate these two aims, three groups were compared: in
one group participants received an intrinsic-framing message
and a planning intervention (IMC + P), in a second group
participants received an extrinsic-framing message and a
planning intervention (EMC + P), and the last group was a
control condition (CC) in which participants received a no goal
framing message and did not receive a planning intervention. In
this study, PA was assessed using an accelerometer during the
week after the intervention, and the socio-cognitive mediators
were measured at baseline (i.e., 2 weeks before the intervention)
and post-test, and the intention was measured again at follow-up
(i.e., 2 weeks after the intervention).

It was hypothesized that, compared to CC, adolescents
in the two experimental conditions (ie, IMC + P and
EMC + P) would be more physically active, and would report
greater intention, more positive attitude, and higher perceived
behavioral control. This positive effect of the intervention on
intention was expected to be maintained for at least 2 weeks
after the intervention. No significant difference was expected
between the two experimental conditions concerning the effect
of the intervention on TPB variables given that both conditions
were elaborated to fit adolescents’ salient behavioral beliefs and
control belief. In addition, it was anticipated that from pre-test
to post-test, (1) adolescents in the IMC + P would report an
increase for intrinsic goals compared to EMC + P and CC; while
(2) adolescents in the EMC + P would report an increase for
extrinsic goals compared to IMC + P and CC. Finally, while it
was expected that both IMC + P and EMC + P would affect
PA behavior positively, given the inconsistency of the literature
on the effect of intrinsic and extrinsic goal framing messages on
PA behavior, no specific hypothesis was made concerning the
differentiated effect of these two experimental conditions.

As for aim 2, the effect of conditions was examined using two
contrast variables: one contrasting the control condition versus
the experimental conditions, and the second one contrasting the
IMC + P versus the EMC + P. It was anticipated that intention
and perceived behavioral control measured at time 2 would
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mediate the effect of the variable “control condition versus
experimental conditions” on PA behavior, and that intrinsic and
extrinsic exercise goals measured at time 2 would mediate the
effect of the variable “IMC + P versus EMC + P” on PA behavior.
All these mediation effects are expected to be partial, because the
planning intervention included in the experimental conditions
is supposed to have a direct effect on PA behavior.

Materials and methods

Participants and procedure

The sample size was determined on the basis of two formal
power analyses (conducted via GPower; Faul et al., 2007), one
on intention and another on PA behavior. To reach 80% power
to detect an effect size of n? = 0.10 of the framing messages on
intention (observed in Gillison et al., 2013), and a correlation
between repeated measures of intention of r = 0.78, (reported
by Tessier et al, 2015), the power analysis indicated that 74
participants are needed in a design composed of three groups
and two measurement times. The second power analysis, which
assumed an effect size of ¢ = 0.24 for the planning intervention
on PA behavior (based on the meta-analysis of Carraro and
Gaudreau, 2013), indicated that 171 participants are needed to
reach 80% power in a design composed of three groups and one
measurement time. Thus, we choose this latter power analysis,
which is more conservative than the former, to determine
the sample size.

The school administrators of 25 high schools in a middle-
size town in South East France were contacted by mail.
Three high schools with similar socio-demographic variables
volunteered to participate in this study, resulting in the
involvement of fifteen classes composed of 193 low-active
students.? In multiple measurement occasions, all 193 low-
active students were included in the trial. All the parents
were informed and authorized their child to complete the
measures. After the study, all students were thanked for their
participation and debriefed. As for study 1, the design was a
cluster-randomized trial. The fifteen classes of 10th and/or 11th
grade were randomly assigned to each of the three conditions
of the trial: (a) five classes were assigned to EMC + P, (b)
five classes were assigned to IMC + P, and (c) five classes
were assigned to CC.

The participants were blind to the condition to which their
class was assigned, of the participation in the study of other
classes from the same school, and no reference was made to
the participants about the objective of the study. Instead, they
were told that the researchers were carrying out a survey about
PA at adolescence.

2 As for the pilot study, to be considered as a low-active student, the
eligibility criterion was to carry out less than 1-h per day of MVPA (World
Health Organization, 2010).
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The study was conducted in three steps by a researcher
within the students’ usual PE classes. Baseline data were
collected 2 weeks before the intervention. The post-test data
collection was conducted immediately after the delivery of the
intervention. Finally, the follow-up took place 2 weeks after
the intervention.

At baseline, the adolescents completed a questionnaire
assessing attitude, perceived behavioral control, intention,
exercise goals, and PA behavior. This self-reported measure
of PA behavior referred to a normal week and allowed the
low-active adolescents—carrying out less than 1-h-per-day of
MVPA-in each class to be selected. Just after the intervention
(i.e., post-test), the participants completed all baseline measures,
except PA. In addition, they received an accelerometer that they
had to wear for 1 week. At follow-up the participants completed
another measure of intention, in order to test whether the effect
of the intervention on intention would be maintained over time.

The flow diagram of progress through the trial is depicted
in Figure 1. The baseline sample of 15 10th and 11th grade
classes represented 193 low-active adolescents (69% female; M
age: 15.62 years). At post-test, 186 students (69% female; M
age: 15.71 years) completed the second wave of data collection.
The retention rate at post-test 1 was 96%. The 186 persisting
students did not differ significantly from the seven students who
dropped out at post-test, on the dependent measures (ts < 1.5,
ns). Finally, at follow-up, 177 students (71% female; M age:
15.45 years) completed the last wave of data collection. The
retention rate at follow-up was 98%. The 177 persisting students
did not differ significantly from the nine students who dropped
out at follow-up, on intention (ts < 1.5, ns).

Intervention

Interventions in the three conditions were made by a
researcher at the beginning of the usual lessons. For each
condition, the message was standardized and rehearsed several
times to ensure the intervention was delivered in the same way
in the different classes. In the two experimental conditions,
the intrinsic or extrinsic framing message was delivered first,
followed by the planning intervention. The EMC and IMC were
the same as in study 1. The planning intervention was based on
Gollwitzer and Brandstitter’s (1997) study. A three-slide power
point presentation was devoted to informing students on the
beneficial impact of planning: “often, it is not easy to organize
oneself to successfully reach one’s goals. Many reasons can
interfere with your wish to do more. PA planning has been found
to facilitate the enactment of the individuals’ desired actions.
PA planning is essential for meeting daily recommendations
and overcoming potential barriers. For example, if 1 week
you have too much homework that does not allow you to be
sufficiently active, you may plan to participate in PA during
the weekend. “Then, participants were instructed to fill out
a week’s timetable. Firstly, they had to write in the timetable
slots how long their past PA behaviors lasted in terms of
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transportation (e.g., walking 10 min to go to school), sport club
training/competitions and PE classes (e.g., 2 h football training
every Wednesday afternoon, and 1-h PE class each Monday
morning and Thursday afternoon), and unstructured leisure
time activities (e.g., swimming on Sunday morning for 1 h).
Then, if the sum of the usual weekly leisure time PA was less
than 7 h, they were invited to plan how to achieve the 7 h of
MVPA by adding supplementary PA that they felt able to carry
out over the next 2 weeks. Using the if-then format, they had to
write the type of activity, the day, the time, and the duration of
this activity (e.g., If, on Tuesday I get back home at 5pm, I will
go for a 30-min run). Finally, the students who planned to do
more activities were invited to indicate three possible obstacles
that could occur during the pursuit of their goal (i.e., doing at
least 7 h of MVPA a week), and three strategies for managing
those obstacles (e.g., “If I feel too tired at the end of the day to
carry out PA, then I will tell myself that carrying out PA will give
me more energy). The duration of the planning intervention was
10 to 15 min. Participants were given a copy of their written plan
and were advised to keep this sheet so that it was accessible daily.

The CC consisted in delivering a sixteen-slide PowerPoint
message, and the duration of the intervention was 20 min. The
structure of the message was similar to those of the EMC and
the IMC presentations, except that the seven slides relating to
parts 1 and 3 were grouped at the beginning of the message.
The CC was entitled “Physical activity and adolescence” (to
obtain the slides of this message, please contact the first
author). The core component of the message consisted in a
nine slide no-goal-framed message that is, a presentation of
neutral information that explained the reasons why PA decreases
during adolescence. Reasons related to cognitive development
(e.g., “during adolescence cognitive skills broaden to virtual
objects which increases the tendency to spend more time on the
internet and video games leaving less time for PA”), goal conflicts
(e.g., “during adolescence the range of interests increases, and
adolescent need to make choices between different leisure
activities; often PA is sacrificed”), and gender identity (e.g.,
“adolescents who developed a masculine gender are more likely
to do sport, because perseverant stereotype in the sport domain
remains: sport is for men.”) were developed. In the CC, the
students did not receive the planning intervention.

Measures

Measures of self-reported Physical activity (i.e., the IPAQ-
A), exercise goal content (i.e., the 12-item adapted version of
the GCEQ), and TPB (i.e., intention, attitude, and perceived
behavioral control) were the same as in study 1.

Direct physical activity measure

Objective PA was measured using the GT3X (Actigraph®).
The GT3X is a lightweight and compact accelerometer (i.e., 27
grams; dimensions: 3.8 cm x 3.7 cm X 1.8 cm), worn on the
waist with an elastic belt. Participants were asked to wear the
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v v
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Absent the day of Absent the day of Absent the day of
the measure the measure the measure
n=3 n=0 n=0
FIGURE 1
Flow diagram of progress though the trial.

accelerometer on the right hip during all waking hours (Ward
et al,, 2005) and remove it only for water activities, bathing or
showering. The GT3X accelerometer has shown to be marked
by adequate validity, reliability and feasibility when employed
in studies of young people (Verloigne et al.,, 2012). An epoch
length of 15 seconds was chosen to capture short durations of
high intensity PA (Rowland, 2007). Outcome variables extracted
from the accelerometer data were [light PA (LPA); moderate PA
(MPA), and vigorous PA (VPA)]. MVPA is defined as the sum
of MPA and VPA. Time spent in different PA intensities was
determined using age-specific cut-points developed by Freedson
et al. (2005). PA intensities were defined as light, moderate, or
vigorous for 1.50-2.99, 3.00-5.99 METs3, > 6 METs, respectively

3 The Metabolic Equivalent of Task (MET), or simply metabolic
equivalent, is a physiological measure expressing the energy cost of
physical activities.
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[i.e., cut- points were between 1,017 and 1,547 counts per minute
(cpm) for 3.00 MET at all age groups].

Data were downloaded with ActiLife software. Meterplus
version 4.2 was used to screen and clean the data. Consistent
with a recent study assessing PA in a representative sample
of French children and adolescents (Van Hoye et al, 2014),
non-wear time was defined as periods of more than 30 min
of consecutive zero counts. Participant data were considered
valid and retained for further analysis if data was recorded
for a minimum of 8 h per day, on at least three days (i.e.,
2 weekdays and 1 weekend day) (Ward et al,, 2005). As a result,
49 participants were excluded for insufficient wear time. Data
from participants who wore the GT3X for 7 days were used for
analysis regarding the number of active days (N = 131). The 49
students who were excluded did not differ significantly from the
131 students who wore the GT3X regularly, on the dependent
measures (ts < 1.5, ns).
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Data analysis

Given the nesting nature of the data (i.e., students are nested
within classes), intraclass correlations (ICC) were performed.
Results revealed that all ICCs were below 5%, meaning that
the dependent variables were not influenced by a class-effect.
Thus, to compare the effects of each condition on each variable,
series of repeated measures multivariate analysis of variance
(MANOVAs) were performed. The required conditions to
perform ANOVAs were examined using Kolmogorov-Smirnov
and Shapiro-Wilk tests for the normality of the data, and
the Levenne test and Cochran, Hartley, Bartlett’s tests for
homoscedasticity.

To examine the mechanisms at play, path analyses were
conducted with AMOS Version 22.0 (Arbuckle, 2013) using the
maximum-likelihood estimation. To test the effects of the three
conditions on the potential mediators (i.e., intention, perceived
behavioral control, and exercise goals) and PA, we computed
two orthogonal contrasts (Judd and McClelland, 2008). One
contrast compared the CC with the two experimental conditions
(by using —2, 1, and 1, respectively, for CC, EMC + P, and
IMC + P), and was labeled “CC vs. EMC + P-IMC + P”;
the other contrasted the EMC + P with the IMC + P
(by using 0, —1 and 1), and was labeled “EMC + P vs.
IMC + P.” “CC vs. EMC + P-IMC + P” was specified as
a predictor of intention, attitude, and perceived behavioral
control measured at time 2, and PA variables (i.e., MVPA and
LPA). “EMC + P vs. IMC + P” was specified as a predictor
of intrinsic and extrinsic goals measured at time 2, and PA
variables. Based on TCP, attitude and perceived behavioral
control measured at time 2 were specified as predictors of
intention measured at time 2. The potential mediators, except
for attitude which is not directly related to behavior according
to TCP, were specified as predictors of the PA variables. In
addition, the auto-regressive effective effect (i.e., the effect of
the mediator measured at time 1 on itself at time 2) of these
potential mediators, and the effect of sex on PA variables
were controlled. Two models were examined separately, one
with MVPA and one with LPA. To evaluate overall model
fit, several indices were used: the chi-square goodness-of-fit
statistic, the Tucker-Lewis index (TLI), the Comparative Fit
Index (CFI), and the root mean square error of approximation
(RMSEA). According to Hu and Bentler (1999), CFI and TLI
values above.95 and RMSEA values of less than 0.06 represent
a good model fit.

Results

Preliminary analyses

Supplementary Table 1 presents descriptive statistics for the
measures; all measures reached satisfactory levels of internal
consistency (a > 0.70). Correlations indicated that all TPB
measures are positively intercorrelated and positively correlated
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with goal content. As for PA behaviors, they do not correlate
with socio-cognitive variables, except intention.

Examination of the differences between the three conditions
at baseline indicated no differences for intention (p = 0.07),
for perceived behavioral control (p = 0.53), and intrinsic goal
content (p = 0.58), but significant differences for attitude and
extrinsic goal content. The participants in the CC had higher
attitude scores than those from IMC and EMC (i.e., 5.48 vs. 4.89
and 4.51, ps < 0.05), and higher scores for extrinsic exercise
goals than those from the EMC (3.7 vs. 2.9, p < 0.05). These
differences are controlled in the following repeated measures
ANOVAs. Possible associations between age and sex with the
study’s dependent variables were also tested. Sex was associated
with 2 of 5 outcome measures assessed at baseline, with males
scoring higher than females on intention, #(191) = —3.25,
p < 0.01 (Ms, 4.11 vs. 3.28), and perceived behavioral control,
t(191) = —2.32, p < 0.05 (Ms, 5.03 vs. 4.43). Age was correlated
with none of the five student outcomes at baseline. Given these
associations, we included sex (females = 0; males = 1) as a
covariate (ie., statistical controls) in the analyses related to
these variables.

Effects of experimental intervention conditions

For PA behaviors, a MANOVA was performed to compare
the three conditions on the PA behaviors. Results showed
a significant multivariate effect, Wilks’ lambda = 0.41, F(4,
254) = 36.01, p < 0.001. Follow-up ANOVAs were significant
for light PA, F(2, 128) = 82.79, p < 0.001, n2 = (.56, but not
for MVPA, F(2, 128) = 0.73, ns. More specifically, for light
PA, pair-wise mean comparisons (i.e., Newman-Keuls post hoc
procedure) showed that the scores for EMC + P (M = 118.17)
and IMC + P (M = 122.23) were not different, but significantly
higher than the score for CC (M = 66.93, p < 0.001).

For TPB socio-cognitive variables, only attitude and
perceived behavioral control were included in the repeated
measures MANOVA, because intention was measured three
times. Results showed a significant multivariate interaction
effect Time x Condition: Wilks’ lambda = 0.91, F(4,364) = 4.29,
p < 0.01. Follow up ANOVAs were significant for both attitude
and perceived behavioral control. More specifically, for attitude
the Condition main effect was significant: F(2, 183) = 3.45,
p < 0.05, 1% = 0.04, the Time main effect was significant: F(1,
183) = 16.96, p < 0.001, n? = 0.08, and the interaction effect
Condition x Time was significant: F(2, 183) = 6.68, p < 0.01,
n? = 0.06. Pair-wise mean comparisons revealed that the score
for attitude increased from baseline to post-test in the EMC + P
(Ms, 4.52 vs. 5.25, p < 0.001), and in the IMC + P (Ms,
4.89 vs. 5.58, p < 0.01), but not in the CC (Ms, 5.48 vs. 5.36,
ns). For perceived behavioral control, Sex was included as a
covariate in the repeated measures ANOVA. Results showed a
main effect of Time: F(1, 180) = 4.99, p < 0.05, n2 = 0.02, no
main effect of the Condition: F(2, 180) = 0.37, #s, a significant
interaction effect Condition x Time: F(2, 180) =7.91, p < 0.001,
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n2 = 0.08, and a no interaction effect Condition x Time x Sex:
F(2, 180) =
that the score of perceived behavioral control increased in the
EMC + P from baseline to post-test (Ms, 4.46 vs. 5.22), but
not in the IMC + P (Ms, 4.56 vs. 4.74), and in the CC (Ms,
4.73 vs. 4.46). As for intention, Sex was included as a covariate

1.79, ns. Pair-wise mean comparisons revealed

in the repeated measures ANOVA. Results showed a non-
significant main effect of the Condition: F(2, 171) = 0.13, us; a
significant main effect of Time: F(2, 342) = 39.66, p < 0.001,
n2 =0.19; a significant interaction effect Time x Condition: F(4,
342) = 6.56, p < 0.001, nz = 0.07; and a significant interaction
effect Time x Condition x Sex: F(4, 342) = 2.59, p < 0.05,
n? = 0.02. Pair-wise mean comparisons revealed that the score
for intention in the EMC + P and in the IMC + P increased from
baseline to post-test and decreased from post-test to follow-up
(for EMC Ms, 3.39 vs. 5.07 vs. 4.38; for IMC Ms, 3.32 vs. 4.86 vs.
4.07). In the CC the scores for intention leveled off (Ms, 3.83 vs.
4.23 vs. 4.20). The pattern of results is identical for both males
and females, but the scores for intentions are higher for males
than for females.

For students’ goal content, a repeated measures MANOVA
was performed to compare pre-test to post-test. Results showed
a significant multivariate interaction effect Time x Condition:
Wilks’ lambda = 0.85, F(4,358) = 7.39, p < 0.001. Follow-
up ANOVAs were significant for both intrinsic and extrinsic
goals. More specifically, results of repeated measures ANOVA
on extrinsic goal showed a main effect of Condition: F(2,
180) = 1.22, ns; a main effect of Time: F(1, 180) = 30.60,
p <0.001, n2 =0.15; and an interaction effect Condition x Time:
F(2, 180) = 10.32, p < 0.01, n* =
comparisons (i.e., Newman-Keuls post hoc procedure) revealed

0.10. Pair-wise mean

that the score for extrinsic goal increased in the EMC + P
from baseline to post-test (Ms, 2.96 vs. 3.92, p < 0.001), but
not in the IMC + P (Ms, 3.35 vs. 3.53, ns), and in the CC (Ms,
3.69 vs. 3.86, ns). As for the intrinsic exercise goal, results of
repeated measures ANOVA revealed that the Condition main
effect was not significant: F(2, 180) = 1.19, ns; the Time main
effect was significant: F(1, 180) = 22.05, p < 0.001, n2 =0.11;
and the interaction effect between Condition x Time was
significant: F(2, 180) = 3.37, p < 0.05, n2 = 0.04. Pair-wise mean
comparisons revealed that the score for intrinsic goal increased
in the IMC + P from baseline to post-test (Ms, 4.91 vs. 5.62,
p < 0.001), but not in the EMC + P (Ms, 4.85 vs. 5.07, ns), and
in the CC (Ms, 5.04 vs. 5.32, ns).

Mediational analysis

The models specified yielded a satisfactory fit across indices.
For MVPA, x2(39) = 69.69, p = 0.004; TLI = 0.94; CFI = 0.96;
RMSEA = 0.06 [0.02, 0.09]; and for LPA, x2(39) = 66.72,
p = 0.004; TLI = 0.94; CFI = 0.96; RMSEA = 0.06 [0.02, 0.09].
As shown in Figure 2, compared to CC, the experimental
conditions were positively related to intention at time 2
(8 = 0.18, p < 0.01), to LPA (8 = 0.74, p < 0.001) but not
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to MVPA (ff = —0.09, ns), and was tendentially associated to
perceived behavioral control at time 2 (f§ = 0.12, p = 0.07).
Bootstrap analyses showed that the indirect effects between “CC
vs. EMC + P-IMC + P” and LPA/MVPA were not significant
through intention at time 2 [—0.09, CI 95%: (—0.97, 0.63);
p = 043, and —0.11, CI 95%: (—0.84, 0.58); p = 0.76], and
though perceived behavioral control at time 2 [0.21, CI 95%:
(—0.20, 0.86); p = 0.84, and 0.06, CI 95%: (—0.37, 0.58); p = 0.73].
In addition, compared to EMC + P, IMC + P was positively
associated with intrinsic goal at time 2 (f = 0.14, p < 0.05),
and tendentially related to extrinsic goal at time 2 (f = —0.12,
p = 0.08). The experimental conditions were not significantly
related LPA (ff = 0.07, ns), nor was MVPA (f = 0.10, ns).
Finally, none of the socio-cognitive variables measured at time
2 were related to PA behaviors. Bootstrap analyses showed that
the indirect effects between “EMC + P vs. IMC + P” and
LPA/MVPA were not significant through intrinsic goal at time
21[0.03, CI195%: (—0.92, 1.41); p = 0.71, and.15, CI 95%: (—0.33,
0.87); p = 0.28], and though extrinsic goal at time 2 [—0.11, CI
95%: (—1.71, 1.05); p = 0.91, and —0.16, CI 95%: (—0.94, 0.34);
p = 0.28]. Overall, the models explained 58% of the variance of
LPA, and 11% of the variance of MVPA.

Discussion

The purpose of this second study was to test the effect
of intrinsic- and extrinsic-goal framing messages alongside
planning on low-active adolescents’ PA, and to investigate
the contribution of the potential mediators: intention,
attitude, perceived behavioral control, and intrinsic and
extrinsic exercise goals.

Effect of the intervention on physical activity
variables

A noteworthy result is that, compared to low-active
adolescents in CC, those in EMC + P and IMC + P did not
practice more MVPA, but carried out more LPA. This result is
in line with the literature reviews showing the efficacy of the
behavior change techniques used in this study on PA behavior,
that “provide information on consequences of behavior to the
individual” framing intrinsic or extrinsic exercise goal content,
and “action and coping planning” (Michie et al,, 2011; Carraro
and Gaudreau, 2013; Dusseldorp et al,, 2014). Additionally,
these findings obtained using an accelerometer to measure
PA are interesting given that most previous studies used an
indirect (i.e., self-reported) measure of PA. Indeed, it is now
well-established that indirect measures tend to overestimate the
score for PA (Troiano et al,, 2008), hence the accelerometer
is a more conservative measure of PA than indirect measures.
Thus, despite the lack of effect on MVPA, the significant effect
obtained on LPA is promising. The lack of effect on MVPA may
also be due to a dose-response effect. Indeed, the intervention
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FIGURE 2

Mediational models. When two indices are noted on the path analysis, the first number corresponds to MVPA, and the second one to light

physical activity. Sex is coded as 1 = male and 2 = female.

was short (i.e., about half an hour in duration), and delivered
only once. Literature shows that the effect of the messages is
enhanced by more frequent doses of information see Latimer
etal. (2010).

The lack of difference between IMC + P and EMC + P
on PA variables is also interesting. Although the results on
intrinsic and extrinsic goals confirm that both experimental
conditions are different in nature, they had the same effect on
PA behaviors. As the planning intervention was the same in the
two experimental conditions, it is possible that either, IMC and
EMC yielded an identical significant effect on LPA, or that IMC
and EMC had no significant effect on PA, and thus the effect
observed was only due to the planning intervention. This is an
important limitation of the present study. The lack of a factorial
research design — which would enable the identify the main
effect of each framing message and of the planning intervention
as well as the interaction effects among these factors — do not
allow to know whether the framing messages influenced, or not,
on the PA behavior. Consequently, the results obtained with
these combined experimental conditions do not shed new light
on the specific effect of extrinsic and extrinsic goal framing
messages on PA behavior.

Effect of the intervention on the potential
mediators

As in study 1, results showed that in the IMC + P the
intrinsic exercise goals increased from pre-test to post-test, and
in the EMC + P the extrinsic exercise goals increased over
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time. In the CC neither intrinsic nor extrinsic exercise goals
changed over time. While this result tends to accredit SDT over
TPB by showing that students are sensitive to the exercise goal
contents framed in the messages, this difference between the
conditions seems negligible nevertheless, as no consequence on
PA behavior was observed.

In addition, results revealed that both experimental
conditions yielded an increase in attitude and intention, but
not the CC. These findings confirm the real positive impact
of goal framing messages on the variables in the pre-intention
phase and, at the same time, the lack of effect of other
potential behavioral change techniques included in parts 1
and 3 of the framed messages. Contrary to the limitation
evoked for study 1, the information included in parts 1 and
3 of the framing-messages were not active ingredients in the
behavioral change process.

In addition, results showed that compared to IMC + P and
CC, EMC + P produced an increase of perceived behavioral
control. This finding partially confirms the hypothesis. In line
with the study of Tessier et al. (2015), it was expected that
planning would increase perceived behavioral control in both
experimental conditions. In the IMC + P, the increase was not
enough to be significant. This may be due to the fact that the
baseline level of perceived behavioral control was high in both
groups (i.e., > 4 of 7), but slightly more in the IMC + P than
in the EMC + P.

Another interesting finding from study 2 is that the framing
effect on intention decreased rapidly. Indeed, while in the two
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experimental conditions follow-up scores of intentions - taken
2 weeks after the intervention — were significantly higher than
the pre-test scores, they significantly decreased from post-test
to follow-up. Thus, it can be assumed that the positive effect
of this brief intervention was short-lived. However, it must be
noted that the frame of this study was focused on the initiation
phase, and not on maintenance. The maintenance phase is a
complex issue (i.e., PA volume is volatile), that requires the use
of specific intervention strategies (e.g., follow-up prompts such
as maintaining long-term contact with the participants), and
specific methods to evaluate long-term effect of intervention
(12 months or longer) (Fjeldsoe et al,, 2011).

Mediational analysis

Path analyses revealed three main findings (see Figure 2).
First, “CC vs. EMC + P-IMC + P” was significantly related
to LPA. This result confirms the hypothesis and means that
providing information on intrinsic or extrinsic consequences of
PA to the individual, alongside action and coping planning, has
a greater positive effect on LPA than only informing low-active
adolescents of guidelines in terms of PA intensity and frequency
(i.e., control condition). Second, “EMC + P vs. IMC + P”
was not related to PA behaviors. This means that intrinsic goal
framing messages had no added-value compared to extrinsic
goal framing messages in terms of PA in the short term. This
finding tends to confirm the results of Gallagher and Updegraff
(2012) who showed no effect of goal-framing manipulation
on PA participation. Finally, results showed that none of the
potential mediators was significantly related to either MVPA
or LPA. This finding invalidates the hypothesis, showing that
the effect of the intervention on LPA is not mediated by TCP
variables nor intrinsic and extrinsic exercise goals.

General discussion

The purpose of the two present studies was to investigate
whether, when framing messages that target young people’s
salient beliefs, the type of goal that was framed is important in
promoting PA among low-active adolescents.” Results showed
that both experimental conditions had similar effects on
intentions (studies 1 and 2) and on PA behavior (study
2). Thus, while low-active adolescents were sensitive to the
message content — as the change in intrinsic or extrinsic
goals corresponded to the goal content framed - the intrinsic
goal framing message did not bring any added-value to the
PA behavior change process compared to the extrinsic goal
framing message.

Another finding of this research was to reveal that an
intervention combining a message providing information on
consequences of PA alongside planning could contribute
effectively to promoting PA behavior in low-active adolescents.
This finding extends earlier work, in particular that in

Frontiers in Psychology

13

10.3389/fpsyg.2022.950107

Tessier et al. (2015) that showed that a combination of a
persuasive communication based on adolescents’ salient beliefs
and a planning intervention did not increase self-reported PA
behavior among low-active adolescents. However, the present
study failed to explain the mechanisms at play. Indeed, TCP
variables and intrinsic and extrinsic exercise goals did not
mediate the effect of the intervention on PA behavior. Other
potential mediators warrant investigation, in particular in the
volitional phase.

Finally, the present study confirms previous findings
(Tessier et al, 2015), emphasizing the crucial role played
by action and coping planning in the motivational phase
by improving perceived behavioral control, as well as in the
volitional phase by increasing PA behavior.

Limitations and future research

The current set of studies is not without limitations. First,
the design does not allow to disentangle the effect of the
framing messages and the effect of the planning intervention. To
examine separately the main effect of these two interventions,
the use of a factorial research design including a fourth
condition in which participants would assist to the planning
intervention only would be warranted. In addition, to examine
the main effect of the framing messages in the IMC + P and the
EMC + P, the adding of another measure of the TPB variables
and the PA behavior after the delivering of the framing messages
would be also warranted. This would imply to implement the
planning intervention 1 week apart in these two conditions.
Also, to examine the effect of the planning intervention more
thoroughly, the inclusion of a self-reported measure of planning
at follow-up in all the groups would be necessary. Second,
delivering the intervention only once is probably insufficient to
increase the MVPA of low-active adolescents. In the future, it
would be warranted to have more repetitions of the intervention
in order to impact MVPA. Finally, the effects of the intervention
at follow-up were examined only at very short term (i.e.,
within 2 weeks after the intervention) using intention measures.
A more useful follow-up measure of this brief intervention
focused on PA initiation would have been needed to assess PA
behavior two or 3 months after the intervention.

Conclusion

Low-active adolescents are a population to consider in
order preventing future health issues. This study is innovative
because it combined two efficient behavioral techniques in a
natural setting, and used a direct measure (i.e., accelerometer)
to assess the effects of the intervention on PA. The results
demonstrated that “providing information on consequences”
alongside planning is an effective low-cost intervention in order
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to increase the LPA of low-active adolescents. In the future,
given the lack of interventions to promote PA in low-active
adolescents, there is a need to replicate this intervention and to
test other innovative interventions to increase PA among this
vulnerable population.
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