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Identity development is a core task of adolescence. Self-perceptions of scholastic
competence are tied to the academic domain of identity development and have
immediate consequences for educational attainment. Understanding the malleability of
self-perceptions of scholastic competence, and the factors which may influence its
developmental course, are crucial for efforts to improve educational outcomes. This
preregistered longitudinal study describes how self-perceived scholastic competence
changes across early adolescence, relates to trait mindfulness, and is impacted by school
transitions. We investigated these questions in 174 adolescent girls (10-16 years), who
each contributed up to three waves of data, using multilevel modeling. Our results
demonstrated that prior levels of self-reported mindfulness and school transitions are
positively related to self-perceived scholastic competence, whereas age is not.

Scholastic competence is an important domain of ado-
lescent identity development because it has been found
to promote academic achievement (e.g., Guay et al., 2003;
Marsh et al., 2005; Marsh & Martin, 2011) and occupational
aspirations (Ireson & Hallam, 2009). However, adolescents
can also develop more negative views about their academic
performance and about themselves generally (e.g., Baldwin
& Hoffmann, 2002; Eccles et al., 1984; Onetti et al., 2019).
Since academic self-concept is tied to academic achieve-
ment, it is important to identify the factors relating to the
development of this facet of identity.

There are contradicting findings related to developmen-
tal patterns in self-perceptions. In the past, it has been
suggested that academic self-perceptions are relatively less
differentiated in childhood, and then it becomes increas-
ingly differentiated (including less global positivity) in ado-
lescence (Shavelson et al., 1976; Wiley, 1979). However,
individual trajectories might deviate from previously iden-
tified group-level trajectories (Biatecka-Pikul et al., 2019).
By characterizing developmental changes in self-perceived
scholastic competence in adolescence, we can better under-
stand how this aspect of self-concept changes on average,
as well as how variable this change is across individuals.

Both individual-level factors and environmental-factors
can have an impact on the development of perceived

scholastic competence. For instance, previous research
done with both adolescents and young adults suggests that
with higher levels of trait mindfulness—defined as the abil-
ity to reflect on one’s own current state—are more likely
to demonstrate positive global self-worth and self-concept
(Brown & Ryan, 2003; Greco et al., 2011). Environmental
factors such as transitioning to a new school have been
found to increase the level of instability in self-concept de-
velopment in adolescence (e.g., Biatecka-Pikul et al., 2019;
Cole et al., 2001). The current study investigates these two
factors in a longitudinal study to specify how transitions
into middle school, and levels of trait mindfulness, relate to
the self-perception of scholastic competence in adolescent
girls,1 who have been found to be at increased risk for more
negative self-concepts (Coelho & Romao, 2017).

School Transition & Self-Perceptions

Transitioning to a new school can be intimidating, as it
brings new experiences, new people, and flux in self-per-
ceptions at a time of profound individual identity devel-
opment. In general, there is an increase in social compar-
ison among peers or a more intense self-evaluation that
stems from the transition into adolescence (Cole et al.,
2001; Feldlaufer et al., 1988). School transitions can pro-
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1 1.7% of the sample at baseline did not identify as girls.
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mote instability in self-perception development in adoles-
cence (e.g., Biatecka-Pikul et al., 2019; Cole et al., 2001).
In previous longitudinal studies, it has been found that
children and younger adolescents experience a significant
decrease in self-perceived academic competence after the
transition from elementary to middle school over and above
age at the time of self-report (typically after grades 5-7;
e.g., Cantin & Boivin, 2004; Coelho & Romao, 2017; Cole et
al., 2001; similar findings have come from cross-sectional
studies such as Onetti et al., 2019). Increased negativity
about the self in academic domains might be attributed
to new grading practices, teaching expectations, student-
teacher relationships, and educational settings (e.g., Cantin
& Boivin, 2004; Eccles et al., 1993; von Keyserlingk et al.,
2019). In the United States educational system, studies
have found that middle schoolers report, on average, more
negative academic self-concept than high schoolers (e.g.,
Cole et al., 2001; Murdock et al., 2000). This suggests that
the transition to high school might be associated with
changes that may result in increased positivity of scholastic
self-perceptions. The work summarized here tells us that
we know shifts in self-perception of scholastic competence
occur with school transitions, but the directionality of this
instability needs further examination.

We focus on girls because a study in Portugal found that
girls experience a significant decrease in positive academic
self-concept following the transition to secondary school
(Coelho & Romao, 2017). Furthermore, the age range of
10-14 years brings the start of puberty. Puberty is accom-
panied by a host of transitions including shifts in values,
motivation, and goals related to identity (Pfeifer & Allen,
2021; Pfeifer & Berkman, 2018). Individuals who have had
their first period could be more vulnerable to the negative
effect of a school transition (Cantin & Boivin, 2004; Juraska
& Willing, 2017; Simmons et al., 1987). Specifically, Cantin
& Boivin (2004) found that individuals who experienced
menarche prior to the transition into middle school had
higher rates of negative self-perceptions, over individuals
who had not experienced menarche. Therefore, further un-
derstanding how academic self-perceptions changes over
time in girls is important because they may have biological
and social vulnerabilities to poorer self-concept during so-
cial transitions. Further, distinguishing the impact of the
transition into middle school as compared to the transition
into high school on self-perceived scholastic competence is
needed to understand the unique challenges of transitions
in hopes to promote more positive self-perceived scholas-
tic competence during the early adolescent and mid-ado-
lescent period.

Mindfulness & Self-Perceptions in an Academic
Context

As described previously, one individual-level factor that
might be useful in promoting scholastic self-competence
is mindfulness. Mindfulness is commonly defined as non-
evaluative, non-elaborative attention and awareness of an
individual’s own current experience (Brown & Ryan, 2003).
The concept of mindfulness stems from a Buddhist tradi-
tion; however, it is not always considered to be a religious

trait (Rayan & Ahmad, 2016). The present study will be
examining trait mindfulness, which is commonly assessed
by the degree to which individuals observe internal ex-
periences, act with awareness, and accept internal experi-
ences without judging them (Baer et al., 2006), rather than
state mindfulness which is practiced in mindfulness medi-
tation (e.g., Lau et al., 2006). Trait mindfulness is also dif-
ferent than metacognition, which is defined as knowledge
or beliefs about thinking and strategies used to regulate
and control thinking processes (Flavell, 1979). In the pre-
sent study, we examine trait mindfulness, which can be in-
creased with training, and its relationship to self-perceived
scholastic competence.

Among adolescents, increasing levels of mindfulness are
related to higher academic functioning (Greco et al., 2011)
and stronger global self-worth (Brown & Ryan, 2003). Ex-
pressing and implementing mindfulness in the school-
based context is recognized by educators as being asso-
ciated with fostering attention, resilience, and well-being
(Garrison Institute, 2005). These findings, among others dis-
cussed below (see Carlson, 2013), suggest that mindfulness
is a potentially malleable factor related to academic
achievement, self-perceptions, and well-being. Due to the
malleable nature of trait mindfulness, we propose gaining
further understanding of the relationship between trait
mindfulness and self-perceived scholastic competence
could have implications in improving how individuals feel
about themselves in an academic setting. For example, if
higher levels of trait mindfulness is found to be related to
increased self-perceived scholastic competence than future
work could focus on improving trait mindfulness to mimic
this effect.

Individuals with higher levels of trait mindfulness are
better able to overcome barriers that often impede accurate
general self-perceptions (Brown & Ryan, 2003; Carlson,
2013). A theoretical framework proposed by Bishop and col-
leagues (2004) suggests that mindfulness leads to clearer
self-perceptions by allowing individuals to pay more atten-
tion to their current experiences within themselves. Trait
mindfulness reduces reactivity and defensiveness when
confronted with ego-threatening information which should
in turn reduce bias when processing information about
one’s personality (Carlson, 2013). These findings suggest
that mindfulness, both trait-level and practiced, is a poten-
tial malleable factor relating to academic achievement, per-
ception, and well-being.

To help lay a foundation for understanding how mindful-
ness and self-perceived scholastic competence relate across
adolescence, we need to assess whether trait mindfulness
is a malleable factor promoting positive academic self-per-
ception in a longitudinal study. By doing so, we can possibly
increase the motivation to implement mindfulness learn-
ing.

Pre-registered Objectives and Hypotheses

The present study examines both trait mindfulness and
school transitions as separate potential mechanisms con-
tributing to the instability in self-perceptions across ado-
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lescence, and later on in a post-hoc analysis, examines
them together.

The first objective of this study is to examine how self-
perceived scholastic competence changes across time in
adolescent girls. Due to prior literature reviewed above, we
hypothesize that self-perceived scholastic competence will
increase on average suggesting that the increase from mid-
dle school to high school surpasses the original decrease
following elementary school.

The second objective of this study is to examine how lev-
els of self-perceived scholastic competence are impacted by
the transition into middle school and high school. Given
prior findings as discussed above, we hypothesize that the
transition to middle school will predict, on average, a de-
crease in self-perceived scholastic competence while the
transition into high school will predict, on average, an in-
crease in self-perceived scholastic competence.

The final objective of this study is to understand if mind-
fulness predicts self-perceived scholastic competence. We
hypothesize that higher prior levels of mindfulness will
predict higher levels of scholastic competence, as higher
levels of mindfulness have been shown to relate to higher
academic functioning and general self-perceptions (Carl-
son, 2013; Greco et al., 2011).

Methods

Participants. 174 female” adolescents aged 10.0 to 13.0
years were recruited through letters distributed by schools
in the Lane County, Oregon area, recruitment flyers, and
secure databases. Recruitment targeted 5th and 6th graders
who were registered as female by the school. Originally re-
cruited 189 participants but 15 individuals were excluded
based on predetermined exclusionary criteria: diagnosed
with a developmental disability, psychotic disorder, behav-
ioral disorder; taking psychotropic medication other than
stimulants, MRI contradictions, report or suspect being
pregnant. For each participant, we collected up to three
waves of data spaced approximately 18-24 months apart.
Refer to Table 1 for the characteristics of the sample. This
information was reported by parents on a demographic
questionnaire and by the participant during a diagnostic in-
terview and was further cross-checked when there were dis-
crepancies. All participants and parents provided written
informed consent (parental consent and participant assent)
at each session. Participants were compensated through
cash or check at the end of each session. Ethics approval
was received by the Institutional Review Board of the Uni-
versity of Oregon.

School Characteristics. At wave 1 (n=174): 92% of partic-
ipants attended public schools, 2% of participants attended
private school, 2% of our participants were homeschooled
and 4% were in either Montessori, charter schools, or im-
mersion programs. At wave 2 (n=163): 91% of participants
attended public schools, 2% of participants attended pri-

Table 1. Descriptive Statistics of Sample

Percent
N of total
Race and Ethnicity
Black or African American 4 2.31%
American Indian or Alaska
Native 1.16%
Asian 2 1.16%
Native Hawaiian or Pacific
Islander 0 0
Multi-Racial Hispanic/Latinx/
Chicanx 4 2.31%
Non-Hispanic/Latinx/Chicanx
White 119 68.79%
White Hispanic/Latinx/Chicanx 11 6.36%
Asian Hispanic/Latinx/Chicanx 0 0.00%
Black or African American
Hispanic/Latinx/Chicanx 1 0.58%
Chicanx/Hispanic/Latinx Not
Further Specified 8 4.62%
Non-Hispanic/Latinx/Chicanx
Multi-Racial 22 12.72%
Reported Family Income

Up to $25,000 19 10.92%
$25,000 to $40,000 26 14.94%
$40,000 to $75,000 40 22.99%
$75,000 to $100,000 34 19.54%
Over $100,000 40 22.99%
Don't know 0.57%
Decline to respond 9 5.17%

vate school, 1% of participants attended did not attend
school, 1% of participants attend the cyber or online
school, 2% of participants were homeschooled and 2% of
participants Montessori, charter schools or immersion pro-
grams. At wave 3, prior to COVID-19 (n=101): 90% of partic-
ipants attended public school, 4% of participants attended
private school, 3% of participants attended cyber or online
school, 2% of participants were homeschooled and 1% of
participants attended an art school.

Transition characteristics. In wave 1 (n=174), 41% of
participants were in elementary school and 58% of partici-
pants were in middle school. In wave 2 (n=163), 96% of par-
ticipants were in middle school and 4% were in high school.
In wave 3 (n=93), 23% of participants were in middle school
and 77% were in high school.

Data Collection. The data for this project is from the
Transitions in Adolescent Girls (TAG) study at the Univer-
sity of Oregon funded by the National Institutes of Men-
tal Health. TAG is a longitudinal study that aims to under-
stand relationships between pubertal development, brain
structure and connectivity, the behavioral and neural cor-

2 Recruitment targeted girls; at baseline, 1.7% of sample included participants who identified as non-binary.
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relates of social and self-perception processes, and adoles-
cent mental health in girls. This study used data accumu-
lated from three waves over the course of four years. There
are two sessions within each wave, spaced approximately
4 weeks apart. The first session is a diagnostic interview,
and the second session consists of functional magnetic res-
onance imaging scans. In between those two sessions, the
participants complete saliva samples to assess hormone
function and three sets of questionnaires. Data collection
from wave one (n=174) and wave two (n=163) is complete.
The sample size at the third wave (N=101) is not true at-
trition due to individuals dropping out, it was based on the
schedule of initial recruitment. We used data collected up
until January 13th, 2020 (pre-COVID scare and lockdown)
for simplicity and to meet necessary timelines for the first
author’s degree requirements. Data collection was paused
for the TAG study for 8-9 months, after which it resumed
and approximately 60 more participants completed a third
wave of data collection. The degree of attrition over each
wave in the study has averaged ~ 5%. Regarding bias in the
sample, we have observed that the age at initial recruitment
tended to decrease over the duration of the first wave (par-
ticipants in older grade levels were recruited first until we
expanded to include a younger grade level, even though the
age range for initial inclusion did not change). Therefore, it
is likely that some of the very youngest participants in the
study overall provided data for the third wave after the pan-
demic, and those are the participants whose data are miss-
ing at the third wave. Finally, using data collected after the
pandemic, given the extensive disruptions to schooling and
in-person education, is interesting but complex for those
reasons; therefore, it best represents a promising future di-
rection for additional research.

For more information on the TAG protocol see Barendse
et al. (2020). See Figure 1 for a visualization of data collec-
tion across the three-waves up until January 13th, 2020.

Measures

Self-Perceived Scholastic Competence. Self-perceived
scholastic competence was operationalized as the Scholas-
tic Competence (SC) subscale from the well-validated Self-
Perception Profile for Adolescents (SPPA; Harter, 2012),
which the participants completed in its entirety. This sub-
scale includes items that refer to the individuals’ perceived
cognitive competence, as applied to schoolwork. When fill-
ing out the questionnaire, participants see two statements
and first decide which statement is more like them. An ex-
ample of an item is “Some teenagers feel like they are just
as smart as others their age BUT Other teenagers aren’t so
sure and wonder if they are as smart”. Next, they rate how
much the statement is like them, selecting from the op-
tions “Sort of True” or “Really True”. The subscale is made
up of five items, keyed as either positive (+), meaning that
the more positive competent self-description is the first
statement seen by the participant, or negative (-), meaning
the less competent self-description is presented as the first
statement seen by the participant. Negative items are re-
verse scored. Cronbach’s alpha for the first wave is 0.78, the
second wave is 0.80 and the third wave is 0.72. Each par-

ticipant’s SPPA-SC score was calculated as the sum across
items (range = 5-20). Higher scores indicate a higher per-
ception of scholastic competence. One participant from
wave one was excluded from analyses for missing more
than one of the five items (20%) from the SPPA-SC subscale.

Mindfulness. We used the well-validated Child and Ado-
lescent Mindfulness Measure (CAMM; Greco et al., 2011;
Kuby et al., 2015), a survey that identifies levels of trait
mindfulness by assessing the degree to which children and
adolescents observe internal experiences, act with aware-
ness, and accept internal experiences without judging
them. In this survey, participants are asked to rate a total of

3 &

10 items on a 5-point Likert scale of “Never True”, “Rarely
True”, “Sometimes True”, “Often True” and “Always True”.
Examples of items from the scale are “I get upset with
myself for having feelings that don’t make sense” and “At
school, I walk from class to class without noticing what I'm
doing”. Cronbach’s alpha is 0.88 for both the first and sec-
ond wave and is 0.91 for the third wave. Each participant’s
CAMM score was calculated as the sum across items (range
= 0-40). Higher scores indicated the increased tendency to
express trait mindfulness in everyday life. Two participants
at wave one and wave two were missing 20% or more of the
items and were thus excluded from further analyses.

School Transition. Participants were asked what grade
they were currently in at each wave using an interview
and questionnaire. Transitioning was defined as moving
from elementary to middle school or middle school to high
school, indicated as the move from grades five to six or
grade eight to nine, respectively. If this move occurred be-
tween waves, it was coded as a transition. For example, if
a participant completed wave 2 in January of 2018, moved
to middle school in September of 2018 and then came in
for their wave 3 in March of 2019 they would be considered
someone who experienced a transition in between waves.
At W1, 92 participants had transitioned into middle school
from elementary school. From W1-W2: 69 participants
transitioned to middle school, 5 participants transitioned
to high school and 89 participants did not transition. From
W2-W3: 70 participants transitioned from middle to high
school and 23 participants did not transition. Data was
coded at each wave to indicate whether the participant had
transitioned to middle school or high school since the last
assessment (0 = No Transition, 1 = Middle School, 2 = High
School).

Household Income Bracket. Household income bracket
was used as a categorical covariate due to findings from Es-
hel and Klein (1981), revealing that children from low-in-
come families have lower levels of accuracy regarding acad-
emic self-concept in early years of schooling, in comparison
to children from middle-class families. Parental self-report
of the family income bracket at wave one was the pre-reg-
istered variable was used as a proxy for SES. The question
asked was “What is the general level of your annual total
household income?”. Household income bracket was coded
as follows: 1 =up to 25,000; 2 = 25,000 to 40,000; 3 = 40,000
to 75,000; 4 = 75,000 to 100,000; 5 = over 100,000; 6 = don’t
know; 7 = decline to respond. We further simplified these
income brackets into three separate categories using me-

Collabra: Psychology 4

€202 Iudy g| uo 3senb Aq Jpd'65G.G | 6 £20Z ©Iqe|09/2/189//6GS5.S/1/6/3pd-Bo1He /eIqe||00/npa ssaidon auljuo//:dly wody papeojumoq



Trait Mindfulness Supports Self-perceived Scholastic Competence in Adolescent Girls

Age (years)

(e}
O
o Wave
a- W1
o W2
w3

14 16

Figure 1. Study design plot of participation across the three waves of data used in the present study.

Each line represents one participant, each dot linking the lines represents one data point contributed. Purple squares indicate wave one, magenta circles indicate wave two, and yel-
low triangles indicate wave three. The x-axis is each participant’s age during the corresponding wave of participation.

dian household income from Lane County, Oregon reported
by Data USA (https://datausa.io/profile/geo/lanecounty-or).
Those who reported making less than 40,000 a year are la-
beled “low income,” those who reported making 40,000 to
75,000 a year are labeled “middle income,” those who re-
ported making over 75,000 are labeled “high income.”

Age at Menarche. We used the participant’s self-re-
ported age at menarche as a covariate in our analysis due to
findings discussed in the introduction.

Pre-registered Statistical Analyses

The goals of this study were to understand how self-per-
ceived scholastic competence changes across adolescence
in girls, how levels of self-perceived scholastic competence
are predicted by the transition into middle school and high
school, and how much levels of self-perceived scholastic
competence are predicted by prior levels of mindfulness.
The dependent variable in all the models was self-perceived
scholastic competence. We applied pre-registered multi-
level models (see model breakdown below) to test the ques-
tions described above using the R package nlme (Pinheiro et
al., 2007). The data were clustered at the participant level.
Age at menarche and household income bracket were both
used as covariates in all analyses. All coefficients reported
are unstandardized and variables will be examined simulta-
neously. The pre-registration for the present study can be

found at https://osf.io/uynpm/. See Table 2 for information
regarding missingness.

Akaike Information Criterion (AIC) values were com-
pared between the null model and the model including pre-
dictors to assess which one was most parsimonious (Akaike,
1974) as this is a standard operating procedure in our lab.
We also assessed the likelihood ratio statistic to determine
if a more complex model was significantly different from
the simpler model in explaining the relationship between
self-perceived scholastic competence and the following
predictors for each question, (1) age, (2) prior levels of
mindfulness, and (3) school transitions.

Here is an example of a multilevel model: SPPA—SC,-I- =
By +B UMindfulnessl-j + e SPPA-SCI-I- represents the depen-
dent variable which is self-perceived scholastic competence
for the present study. The “i” subscript represents the score
at a certain level or time point, and the “j” subscript rep-
resents the group which is each participant for the present
study. Mindfulnessii represents the level 1 predictor, By is
the intercept of the dependent variable in group “j” or level
2, By refers to the slope for the relationship in group “”
or level 2 between the level 1 predictors and the dependent
variable. e;; Tepresents the random errors of prediction for
the level 1 equation

Self-Perceived Scholastic Competence and Age. The first
aim of the study was to understand whether self-perceived
scholastic competence changed across early adolescence.
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Table 2. Missingness report of relevant measures

Wave 1 Wave 2 Wave 3 Total
(N=163) (N=163) (N=101) (N=427)
Transition
No Transition 82 (50.3%) 114 (69.9%) 38 (37.6%) 234 (54.8%)
Transitioned to Middle School 81(49.7%) 43(26.4%) 0(0%) 124 (29.0%)
Transitioned to High School 0(0%) 6(3.7%) 63(62.4%) 69 (16.2%)
Age (years)
Mean (SD) 11.6(0.810) 13.2(0.821) 14.9(0.602) 12.5(1.33)
Median [Min, Max] 13:31[9.98, 1431:31[11.5, 12:2][13.7, 12::;][9.98,
Missing 0(0%) 16 (9.8%) 74 (73.3%) 90(21.1%)
Child and Adolescent Mindfulness Measure
scores
Mean (SD) 26.0(7.94) 25.5(7.76) 23.2(8.02) 25.2(7.93)
Median [Min, Max] Aoy 26.0(0,400] oo 26.0(0,400]
Missing 42 (25.8%) 32(19.6%) 36 (35.6%) 110 (25.8%)
Self-Perceived Scholastic Competence
Mean (SD) 15.1(3.48) 14.7 (3.68) 14.9(3.24) 14.9(3.51)
gosm oo ssgleon. sl
Missing 30(18.4%) 28(17.2%) 36 (35.6%) 94 (22.0%)

Note. *Wave 3 contains a substantial amount of missing data due to the halt of data collection resulting from the COVID-19 pandemic
* If a participant is indicated as “Transitioned to Middle School” or “Transitioned to High School”, their transition took place during or before that wave of data collection and out-

side of the prior wave of data collection. See in text example above.

* This table reports on all participants who had their transition indicated. Participants were excluded from each wave if they did not have transition indicated.
* There are ages missing waves 2-3 because we do not have ages of participants who withdrew or skipped waves.

We tested to see if self-perceived scholastic competence
changed with age in our sample by comparing models in-
cluding linear and quadratic terms to a null model, includ-
ing household income bracket and age at menarche as co-
variates. We tested each model against a null model with
just the covariates as fixed effects and a random intercept
for each participant. Our age models included polynomial
terms (linear and quadratic) for mean-centered age.

Self-Perceived Scholastic Competence & School Transi-
tion. The second aim of this study was to understand how
levels of self-perceived scholastic competence are predicted
by the transition into middle school and high school. We
compared a model including school transitions as the pre-
dictor of self-perceived scholastic competence while con-
trolling for prior self-perceived scholastic competence to a
null model using only a random intercept, age at menarche,
and SES for each participant.

Self-Perceived Scholastic Competence & Mindfulness.
The third aim of this study was to understand how prior
levels of trait mindfulness predict self-perceived scholastic
competence. We compared a model including prior levels
of mindfulness as the predictor of self-perceived scholastic
competence while controlling for prior levels of self-per-
ceived scholastic competence to a null model using only a
random intercept, age at menarche, and SES.

Results

Self-Perceived Scholastic Competence and Age. We did
not observe a linear or quadratic relationship between age
and self-perceived scholastic competence at the group-
level.

Self-Perceived Scholastic Competence & School Tran-
sition. Our model including prior levels of self-perceived
scholastic competence, controlling for household income
bracket, prior levels of self-perceived scholastic compe-
tence, and age at menarche explained significant variance
in self-perceived scholastic competence following both the
transition from middle school and high school. Likelihood
ratio tests comparing the full model to one excluding
school transitions and not controlling for prior levels of
self-perceived scholastic competence show that the full
model significantly improved the model without overfitting
(x%(2) =8.63, p<0.001, AIC difference=5; Table 3). These re-
sults suggest that with the transition into middle school
and the transition into high school, the self-perceived
scholastic competence score increases on average.

Self-Perceived Scholastic Competence & Mindfulness.
Our model including prior levels of mindfulness, control-
ling for prior levels of self-perceived scholastic competence,
household income bracket, and age at menarche, explained
significant variance in subsequent self-perceived scholastic
competence. Likelihood ratio tests comparing the full
model to one excluding prior mindfulness scores as a pre-
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Table 3. Model comparisons and summary of self-perceived scholastic competence as predicted by school

transitions

Dependent variable:

Self-perceived Scholastic Competence

Without Transitions With Transitions
(1) (2)

Low Socioeconomic Status 0.042(0.691) 0.093(0.671)
Middle Socioeconomic Status -0.394(0.758) -0.596(0.738)
Age at Menarche 0.010(0.290) 0.028 (0.284)
Prior levels of Self-Perceived Scholastic Competence 0.606"" (0.088) 0.608"" (0.086)
Transition to High School 1.448" (0.638)
Transition to Middle School 2.662" (1.257)
Constant 5.616(3.554) 4.825(3.470)
Observations 106 106
Log Likelihood -264.664 -260.348
Akaike Inf. Crit. 543.327 538.696

Note: * p<0.1; ** p<0.05; *** p<0.01

Table 4. Model comparisons and summary of self-perceived scholastic competence as predicted by prior levels of

trait mindfulness

Dependent variable:

Self-perceived Scholastic Competence
Without Mindfulness With Mindfulness

(1) (2)
Low SES 0.067 (0.737) -0.187(0.730)
Middle SES -0.598(0.792) -0.708 (0.780)
Age at Menarche 0.022 (0.305) -0.107 (0.305)
Prior levels of SPPA-SC 0.577""(0.091) 0515 (0.090)
Prior Levels of Trait Mindfulness 0.11277(0.039)
Constant 6.064 (3.764) 5.846(3.697)
Observations 100 100
Log Likelihood -250.847 -246.746
Akaike Inf. Crit. 515.695 509.493

Note: * p<0.1; ** p<0.05; *** p<0.01

dictor shows that including prior mindfulness scores sig-
nificantly improved the model without overfitting (x2(1)
=8.20, p=0.004, AIC difference=6; Table 4). Those who dis-
played higher prior levels of trait mindfulness also showed
higher levels of self-perceived scholastic competence. Fig-
ure 3 depicts the relationship between prior levels of mind-
fulness and self-perceived scholastic competence.

Deviations from Pre-Registration

We conducted additional post-hoc analyses that deviated
from our pre-registered analysis plan. The nature of these
post-hoc analyses was (a) to interrogate how including or
not including time-lagged and contemporaneous versions
of dependent (self-perceived scholastic competence) and

independent (levels of mindfulness) variables impacted our
findings, and (b) to investigate more objective measures of
scholastic competence (academic achievement).

Are contemporaneous levels of mindfulness and self-
perceived scholastic competence related? We examined the
relationship between contemporaneous measurements of
self-reported mindfulness and self-perceived scholastic
competence to expand our understanding of how these two
processes are related outside of the lagged relationship and
found that they are significantly related. These results
demonstrate that individuals who self-report higher trait
mindfulness are also more likely to concurrently report
high levels of self-perceived scholastic competence (x2(1)
=9.92, p=0.002; Table 5).
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Figure 3. Graph of Self-Perceived Scholastic Competence and Mindfulness at the prior wave.

CAMM, on the X-axis, is the Child and Adolescent Mindfulness Measure. Each dot represents a data point and linked data points represent a single participant. Mustard yellow trian-
gle indicates wave 2 self-perceived scholastic competence scores and salmon-colored square indicate wave 3 self-perceived scholastic competence scores. Light blue circles would in-

dicate wave one self-perceived scholastic competence scores but are not included as later waves of scholastic competence scores were outcome variables.

Table 5. Post-hoc analyses of self-perceived scholastic competence as predicted by contemporaneous levels of

mindfulness

Dependent variable:

Self-perceived Scholastic Competence

Without predictors Only Contemporaneous

(1) (2)
Contemporaneous Levels of Mindfulness 0.118" (0.034)
Constant 14.853"(0.332) 11.965" (0.896)
Observations 154 154
Log Likelihood -405.354 -400.394
Akaike Inf. Crit. 816.709 808.788

Note: * p<0.1; ** p<0.05; *** p<0.01

Academic Achievement. During a diagnostic interview
completed at the first session of each wave, participants are
asked what their best, worst, and average letter grade was
of the past year. We use the average grade reported at each
wave (1=A, 2=B, 3=C, 4=Not passing).

Analyses. We wanted to know if our findings regarding
self-perceived scholastic competence could be accounted
for by actual academic achievement (i.e., letter grades), as
prior work has identified a positive relationship between
these variables (Guay et al., 2003; Marsh et al., 2005; Marsh
& Martin, 2011). To do so, we conducted an analysis ex-
amining the relationship between self-perceived scholastic
competence and average academic achievement. Likelihood
ratio tests comparing the model including average acade-

mic achievement as a predictor of self-perceived scholastic
competence to a null model show that including academic
achievement significantly improved the model without
overfitting (x%(3) =27.71, p<0.001, AIC difference=22).
Those who reported an average letter grade below an A had
significantly lower self-perceived scholastic competence
than those who reported having an average letter grade of
A.

We conducted sensitivity analyses including academic
achievement as an additional covariate in main models.
With the inclusion of self-reported average letter grades,
both the linear and quadratic relationships between age
and self-perceived scholastic competence were still non-
significant. Prior trait mindfulness also still explained vari-
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Table 6. Post-hoc analyses of self-perceived scholastic competence predicted by prior levels of trait mindfulness

while controlling for academic achievement

Dependent variable:

Self-perceived Scholastic Competence

Without Mindfulness

With Mindfulness

(1) ()
Low SES 0.518(0.825) 0.176 (0.786)
Middle SES -1.041(0.835) -1.237(0.794)
Age at Menarche 0.263(0.327) 0.108 (0.313)
Grades - B -1.4037(0.725) -1.5997(0.676)
Grades - C -1.105 (1.474) -1.555(1.375)
Grades - Not Passing -1.395(3.051) -1.378(2.807)
Prior levels of SPPA-SC 0.490™ (0.097) 0.403™ (0.093)
Prior Levels of Trait Mindfulness 0.155""(0.040)
Constant 4.878 (4.113) 4.393(3.903)
Observations 94 94
Log Likelihood -233.208 -225.548
Akaike Inf. Crit. 486.416 473.097

Note: * p<0.1; ** p<0.05; *** p<0.01

ance in self-perceived scholastic competence after control-
ling for average letter grades (x2(1) =15.32, p<0.001, AIC
difference=13; Table 6).

We compared a model assessing the relationship be-
tween self-perceived scholastic competence and school
transitions while controlling for average letter grades,
household income bracket, and age at menarche to a model
excluding school transitions as a predictor. We found that
including school transitions still improved the model with-
out overfitting (x2(2) =7.20, p=0.027, AIC difference=3;
Table 7). However, the transition into middle school no
longer significantly explained variance in self-perceived
scholastic competence.

Due to the previously mentioned literature suggesting
a positive relationship between academic achievement and
self-perceived scholastic competence, we wanted to see
whether self-perceived scholastic competence predicts aca-
demic achievement. In cumulative link mixed models, both
prior (z=-4.47, p<0.001, OR=.737 (95% CI: 0.645, 0.843))
and contemporaneous (z=-5.19, p<0.001, OR=.775 (95% CI:
0.704, 0.853)) levels of self-perceived scholastic compe-
tence significantly predict average letter grade. See Figure
4 for depiction of the relationship between self-perceived
scholastic competence and academic achievement.

Previous literature suggests puberty may play a role in
female adolescent’s self-perception trajectories during the
transition from elementary to middle and middle to high
school. To account for this, we ran a post-hoc analysis ex-
amining age at menarche as a moderator of the relationship
between school transitions and self-perceived scholastic
competence. We found that the addition of the age at
menarche to the full model including SES, school transi-
tions, and prior levels of self-perceived scholastic compe-

tence did not improve the model fit and the effect was not
significant.

Finally, we wanted to explore the potential relationship
between school transitions, mindfulness, and self-per-
ceived scholastic competence all together. As both mind-
fulness and school transitions are significant predictors of
self-perceived scholastic competence, we examined their
interaction as a potential moderator of these relationships.
We found that the inclusion of the interaction between
prior levels of mindfulness and school transitions signifi-
cantly improved model fit when added to a model includ-
ing our covariates, prior levels of mindfulness, school tran-
sitions and a random intercept (x2(12) =10.82, p=0.005,
AIC difference=7; Table 8). During the transition into mid-
dle school, the impact of mindfulness on self-perceived
scholastic competence is attenuated compared to not tran-
sitioning. Therefore, someone with a higher mindfulness
score will, on average, report a lower self-perceived
scholastic competence score during the transition into mid-
dle school. See Figure 5 for depiction of the relationship
between self-perceived scholastic competence, mindfulness
and school transitions.

Discussion

The present study investigated how self-perceived
scholastic competence changes in adolescents over time,
as well as how school transitions and mindfulness predict
this aspect of self-perception over time. Our pre-registered
multilevel analysis of 174 female adolescents, who con-
tributed up to 3 waves of data, found no relationship be-
tween age and self-perceived scholastic competence. In-
stead, the data showed substantial variability in how
self-perceived scholastic competence changed over time
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Table 7. Post-hoc analyses of self-perceived scholastic competence as predicted by school transitions while

controlling for academic achievement

Dependent variable:

Self-perceived Scholastic Competence

Without Transitions With Transitions
(1) (2)
Low Socioeconomic Status 0.482 (0.764) 0.651(0.764)
Middle Socioeconomic Status -0.684(0.771) -0.872(0.771)
Age at Menarche 0.185 (0.300) 0.166 (0.300)
Grades - B -1.366" (0.695) -1.4787(0.684)
Grades-C -1.511(1.329) -1.641(1.301)
Grades - Not Passing -1.634(2.168) -1.447 (2.120)
Prior levels of Self-Perceived Scholastic Competence 0540 (0.092) 0.53177(0.091)
Transition to High School 1.649" (0.657)
Transition to Middle School 1.547 (1.348)
Constant 4,909 (3.783) 4786 (3.774)
Observations 100 100
Log Likelihood -246.476 -242.875
Akaike Inf. Crit. 512.953 509.750
Note: * p<0.1; ** p<0.05; *** p<0.01
Grades 3 A BEJCEINP
20 1
151 |
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Figure 4. Boxplot of Self-Perceived Scholastic Competence and Average Letter Grades.

The y-axis represents the self-perceived scholastic competence score, and the x-axis represents the average letter grade as reported by the participant. A is indicated with the light
blue line and box, B is indicated by the yellow line and box, C is indicated as the orange line and box, Not Passing is indicated by the purple line and box.

across participants, which aligns with previous findings
identifying substantial individual variability in self-per-
ceived scholastic competence during adolescence (e.g., Bi-
atecka-Pikul et al., 2019; Cole et al., 2001; Marsh & Martin,
2011). This contrasts with a study that assisted in forming

Collabra:

our hypothesis that found a significant increase, on aver-
age, in self-perceived scholastic competence between 7th
and 9th grade-aged individuals (Murdock et al., 2000).
There are several differences between the present study and
Murdock et al. (2000) including the age range examined,
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Table 8. Post-hoc analyses of self-perceived scholastic competence predicted by prior levels of trait mindfulness

and school transitions

Dependent variable:

Self-perceived Scholastic Competence

Without Interaction

(1)

With Interaction
(2)

Low SES -0.059 (0.724) -0.223(0.703)
Middle SES -0.890(0.771) -1.011(0.747)
Age at Menarche -0.074 (0.304) -0.041(0.298)
Prior levels of SPPA-SC 0.513"7(0.089) 0.524" (0.086)
High School Transition 1.3197(0.627) 3.897"(2.085)
Middle School Transition 2.643"7 (1.214) 12,919 (3.495)
Prior Levels of Trait Mindfulness 0.105™ (0.039) 0.1677 (0.046)
High School Transition * Prior Levels of Mindfulness -0.101(0.078)
Middle School Transition * Prior Levels of Mindfulness -0.400™" (0.128)
Constant 5.111(3.669) 3.060 (3.602)
Observations 100 100

Log Likelihood -242.628 -237.217
Akaike Inf. Crit. 505.256 498.434

Note: * p<0.1; ** p<0.05; *** p<0.01

Interaction Effects of School Transitions & Mindfulness
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Figure 5. Plot of Simple Slopes from a Model Including an Interaction Between School Transitions and

Mindfulness.

The y-axis is the self-perceived scholastic competence score, and the x-axis is the prior level of mindfulness. The blue continuous line represents the simple slope for those that do
not transition, the pink long dashed line represents the simple slope for those that transitioned into high school, and the green dotted line represents the simple slope for those that

transitioned into middle school.

gender make-up of participants, the focus on school tran-
sition rather than age, and cohort (the data collected in
the previous study are from 1993 and 1995). The variabil-

ity in the present data suggests the importance of examin-
ing individual differences in self-perceived scholastic com-

petence across adolescence.
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We found evidence that, when controlling for prior levels
of self-perceived scholastic competence, household income
bracket, and age at menarche, the transitions into both
middle school and high school predicted increases in self-
perceived scholastic competence on average. This finding
differs from our hypothesis that the transition into middle
school would predict a decrease in self-perceived scholastic
competence. Our observation of increasing self-perceived
scholastic competence across school transitions is consis-
tent with previous studies that suggest self-perceptions
during childhood are low and increase during adolescence
(Shavelson et al., 1976; Trzesniewski et al., 2003; Wiley,
1979). However, this finding is in contrast with findings
from the studies that assisted in the development of the ra-
tionale for our hypothesis. Cantin and Boivin (2004) found
that children experience a significant decrease in self-per-
ceived scholastic competence after the transition from el-
ementary to middle school, while Murdock et al. (2000)
found that high schoolers report higher self-perceived
scholastic competence than middle schoolers. There are
several differences between these previous studies and the
present study which could explain the discrepancy in the
observed results, including different gender make-up of
their sample and the inclusion of individuals in grades
seven and nine. The present study examined both the tran-
sitions into middle school and high school (grades 4-11).
We also included covariates such as socioeconomic status
and age at menarche which could suggest these are con-
founding factors when examining the directionality of self-
perceived scholastic competence at these transitions. When
we included academic achievement in the model, the tran-
sition into middle school no longer significantly explained
the variance we see in self-perception of scholastic compe-
tence in adolescence while the transition into high school
remained a significant predictor. This could mean that aca-
demic achievement in the form of letter grades may con-
tribute to the developmental trajectory of self-perceived
scholastic competence more so during the transition from
elementary to middle school. Overall, given evidence for
changes in self-perception with school transitions rather
than age, it may be that school transitions are an opportune
window for intervention efforts to support positive self-
perceptions.

Although a positive correlation between general self-
perceptions and mindfulness has been previously observed
(Bishop et al., 2004; Carlson, 2013), the relationship be-
tween prior levels of mindfulness and self-perceived
scholastic competence in adolescence has not been previously
explored. We hypothesized that higher prior levels of self-
reported mindfulness would predict higher levels of self-
perceived scholastic competence. This hypothesis was sup-
ported through multilevel modeling when controlling for
prior levels of self-perceived scholastic competence, house-
hold income bracket, academic achievement, and age at
menarche. Since there is a correlation between self-per-
ceived scholastic competence and academic performance
found in the present study, as well as previous studies (e.g.,
Guay et al., 2003; Marsh et al., 2005; Marsh & Martin,
2011), it is important to move forward with this research

to increase rates of academic achievement among students.
These findings show that incorporating mindfulness into
these school-based interventions could be a promising ap-
proach for interventions aimed to improve self-perceptions
of academic competence.

In a posthoc analysis, we saw that for every one point
higher a participant scored on self-perceived scholastic
competence, they were 23% more likely to receive an aver-
age letter grade of A as opposed to other grades (B, C, or not
passing). The present study suggests that trait mindfulness
may be a factor that can increase self-perceived scholas-
tic competence. Knowing this, we can further explore the
possible impact of mindfulness interventions on self-per-
ceived scholastic competence to help support students in
their academic success.

Limitations & Future Directions. The racial and ethnic
diversity of the present sample was limited, specifically
lacking in the representation of those from Asian, Black,
and American Indian/Alaskan Native racial backgrounds. A
more racially and ethnically diverse sample would improve
the generalizability of these results. The data analyzed in
the present report are from a longitudinal study that is still
in progress, meaning not all the participants had completed
all three waves of data. Future studies could explore pos-
sible gender differences in self-perceived scholastic com-
petence, mindfulness, and school transitions. The present
study used the Child and Adolescent Mindfulness Measure
to assess the natural tendency one has to be mindful. In
future studies, a measure assessing past and present ex-
perience with mindfulness practices could be beneficial to
understanding the impact of engaging in mindfulness prac-
tices on self-perceived scholastic competence. Due to the
expansion of the present analyses, we were unable to as-
sess for a potential bidirectional effect of mindfulness and
self-perceived scholastic competence. Therefore, we rec-
ommend future studies apply a structural equation mod-
eling cross-lagged approach when examining this relation-
ship. School transitions were assessed by change in grade
across waves, meaning that not all participants were as-
sessed immediately following their school transition. This
leaves room for the student to possibly get settled, which
can alter the stability of their self-perceptions (Wiley,
1979). Ideally, assessments of self-perceived scholastic
competence would take place before each transition,
shortly following the transition, and with long-term follow-
up. In a posthoc analysis, academic achievement was as-
sessed via self-reported average letter grade during an in-
terview; this may not reflect accurate average academic
achievement. In the future, accessing objective reports of
grades (i.e., report cards), would help ensure accuracy.
While the present study focused on person-level factors,
another possible future direction of this work is to explore
how school-level factors explain changes to self-perceived
scholastic competence. This study did not consider school
characteristics (private vs. public, general resources, size,
etc.) due to limited access to information; however, they
should be considered in the future.
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Conclusions

This study lays the groundwork to understand and sup-
port a crucial aspect of self-perception during adoles-
cence—scholastic competence. This is important because
self-perceived scholastic competence has been found to
promote academic achievement (e.g., Guay et al., 2003;
Marsh et al., 2005; Marsh & Martin, 2011; Sewasew &
Schroeders, 2019) and occupational aspirations (Ireson &
Hallam, 2009). While we did not find a relationship between
age and self-perceived scholastic competence, we found ev-
idence that trait-level mindfulness and school transitions
predicted subsequently increased levels of self-perceived
scholastic competence. We found that individuals with in-
creased levels of self-perceived scholastic competence were
more likely to have higher letter grades on average. We
also found that individuals with higher levels of trait mind-
fulness, which can be increased further with mindfulness
training (Carlson, 2013), reported increased levels of self-
perceived scholastic competence. These two findings sug-
gest a potential pathway from trait mindfulness to aca-
demic achievement through self-perceived scholastic
competence. Another potential pathway could be that re-
ceiving better grades leads to an increase in self-perceived
scholastic competence, and we recommend further work to
help determine the directionality of these relationships.

This research can be expanded upon and should be, to
identify and test malleable intervention targets at appro-
priate times within adolescence to improve self-perceived
scholastic competence and to broadly support academic
success during adolescence.
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