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According to self-determination theory, motivation varies based on the fulfillment of psychological needs,
ranging from autonomous to controlled forms. Cognitively high-ability students (IQ >120) may face unmet needs
in general education, which is designed primarily for average learners. This study, involving two large samples
(Sample 1: N = 3429 students; Sample 2: N = 5740 students) explores motivational profiles among high-ability
students across four education stages, comparing them with average-ability students. Using latent profile and
transition analysis, it identifies consistent profiles and transitions. High-ability students, more prevalent in
profiles characterized by lower autonomous motivation, shifted towards even lower levels during secondary
school. Insufficient curricular challenge, reported to a greater extent by the high-ability students, was linked to
the lower quality profiles. Findings emphasize the necessity for tailored secondary school environments to better
address the unique needs of high-ability students, highlighting the importance of adequate challenge for fostering
quality motivation.

Educational relevance and implications: This study found less optimal motivation among high-ability students
when compared to their peers. This was especially apparent in secondary school. Sufficient challenge in the
curriculum was linked to higher quality motivation, and the high-ability students reported lower levels of
adequate curricular challenge. These findings suggest that school environments must do more to meet the
educational needs of high-ability students to foster their motivation for school, particularly by offering adequate
challenge.

1. Introduction

Motivation is essential for learning. According to Self-Determination
Theory (SDT; Ryan & Deci, 2020; Vansteenkiste et al., 2020), students
can vary in their reasons for putting effort in their studies. The extent to
which students display autonomous, controlled, or both types of moti-
vations is largely dependent upon the extent to which their basic psy-
chological needs for autonomy, competence, and relatedness are met
within their educational and home environments (Niemiec & Ryan,
2009; Vansteenkiste et al., 2009). While variable-centered research
sheds light on the correlates of autonomous and controlled types of
student motivation (e.g., Gottfried et al., 2001), person-centered
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research sheds light on how different reasons co-occur, forming moti-
vational profiles (Hayenga & Corpus, 2010; Vansteenkiste & Mouratidis,
2016; Wormington et al., 2012). Indeed, autonomous and controlled
motivations for learning can coexist within a given student to varying
degrees, with the most desirable ‘good quality’ motivation being char-
acterized by high autonomous, or volitional, and low controlled, or
pressured, motivation.

As the general educational system is often designed with the average
learner in mind (Deunk et al., 2018), there is risk that the basic psy-
chological needs of high-ability students (i.e., the top 10 % of cognitive
ability; Gagné, 2004) are less optimally met in regular classes, with
resulting implications for the quality of their learning motivation
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(Feuchter & Preckel, 2022; Shernoff, 2013; Snyder & Linnenbrink-
Garcia, 2013). The present study therefore undertook a systematic ex-
amination of high-ability students’ motivation in two large samples,
comparing it to that of typical students to examine if there are mean-
ingful differences among the groups of students and examining pre-
dictors to shed light on possible determinants of motivational
development. The second sample followed students longitudinally
across four stages of education to track stability and variation in high-
ability learners’ motivational profiles across time. Studying high abil-
ity learners’ motivation longitudinally and comparatively to typical
students can give important information to researchers and practitioners
about whether the basic needs of high-ability students are being met
within regular classes.

1.1. Motivational profiles

According to SDT (Ryan & Deci, 2020), students are intrinsically
motivated when they engage in a learning activity for its own sake,
while extrinsic motivation arises when the activity is seen as a means to
an end. Extrinsic motivations can vary in degree of ownership or
internalization, leading to different subtypes (Ryan & Deci, 2020; Van-
steenkiste et al., 2020). Students with high identified motivation value
learning and pursue it willingly, even if the activity is not inherently
interesting. Both intrinsic and identified motivations are linked to a high
level of willingness and are often combined under the term autonomous
motivation (Vansteenkiste et al., 2005).

Autonomous motivation contrasts with controlled or pressured forms
of motivation. In the case of introjected regulation, students are driven
by internal pressures, including guilt, anxiety or shame or the desire to
bolster their self-worth through obtaining good grades (Assor et al.,
2009). Finally, external regulation denotes an even more pressured form
of regulation, with students putting effort in their learning to obtain
external rewards or to evade punishment and disappointment.

Recent meta-analyses (Howard et al., 2021; Vasconcellos et al.,
2020) show that autonomous motivation relates positively to academic
success and well-being, while controlled motivation is linked to negative
outcomes like anxiety. These motivational types are not mutually
exclusive, but can coexist in various combinations. A growing body of
evidence highlights that humans display various behavioral and attitu-
dinal profiles and respond differently to interventions (Bryan et al.,
2021). Person-centered research identifies different variable patterns
within individuals (Bergman & Magnusson, 1997), revealing how stu-
dents draw from multiple motivational resources in their schoolwork
(Linnenbrink-Garcia et al., 2018; Vansteenkiste & Mouratidis, 2016).
These approaches, which model individual differences and heteroge-
neity, have gained support for their ability to uncover distinct sub-
populations and their predictors (Howard & Hoffman, 2018; Saqr,
2023). They are particularly effective in examining developmental
processes like motivation, allowing for the exploration of variable in-
teractions and their combinative influence on educational outcomes
(Siegle et al., 2017; Wormington & Linnenbrink-Garcia, 2017), leading
to more personalized interventions (Howard & Hoffman, 2018; Mole-
naar, 2004).

Person-centered research from a SDT perspective has consistently
indicated that three to four motivational profiles need to be retained to
capture the motivational heterogeneity in students’ functioning. Spe-
cifically, learners can either score high or low on autonomous and
controlled types of motivation, representing a high and low quantity
motivation profile. In some groups, scores for autonomous and
controlled motivation are asymmetrically present, with a good quality
profile characterized by high levels of autonomous and low levels of
controlled motivation and a poor quality profile characterized by low
autonomous and high controlled motivation. This set of profiles has
been observed in middle school (Hayenga & Corpus, 2010), high school
(Wormington et al., 2012) and college students (Vansteenkiste et al.,
2009).
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On top of these general trends, two findings are worth being
mentioned. First, some differences in educational stages have been
noted, both in terms of the number of retained motivational profiles as
well as in terms of their prevalence. For instance, a study in elementary
school found evidence for the same profiles except for the low-quantity
profile (Corpus & Wormington, 2014). Presumably, elementary school
children’s intrinsic motivation has not eroded as much as is the case for
high school students (Scherrer & Preckel, 2019), and as such a group of
unmotivated children has not yet emerged at that age. For a similar
reason, a higher share of early, relative to late, secondary school stu-
dents were located in the good quality motivation group, whereas an
opposite pattern was observed in the poor quality motivation group.
This declining trend in motivation is countered in college years, with the
percentage of college, relative to high school, students in the good
quality motivation group being higher (Vansteenkiste et al., 2009).

Second, although the majority of available studies are cross-
sectional, a few longitudinal studies have shed light on the stability
versus change in students’ profile membership. Specifically, the few
longitudinal studies that have examined changes in profiles of autono-
mous and controlled motivation have shown that shifts in profiles are
common over time. Mirroring the findings of declining intrinsic moti-
vation in variable-centered research, movement in an early secondary
school population was generally from the good quality and high quan-
tity profiles to the poor quality and low quantity profiles as the students
aged (Hayenga & Corpus, 2010), with the poor quality profile being the
most stable profile. In a study among primary school students, however,
the primarily autonomous profile was the most stable, with profile
movement occurring primarily from the high quantity profile in to either
the primarily autonomous or primarily controlled profiles (Corpus &
Wormington, 2014). Because each of these studies focused on only one
stage of education, it is difficult to determine if the differences in the
profile shifts were due to sample characteristics, generalizable devel-
opmental trends, or changing school environments in the cases where
students transitioned school systems (e.g., primary to secondary school).

Many existing studies on motivational profiles are cross-sectional,
and thus do not give insight on how these profiles change over time.
Furthermore, previous studies comparing profiles and their outcomes
across different stages of education typically involves comparing sepa-
rate samples from each stage (i.e. one sample in secondary school and
another from higher education) rather than tracking the same students
through these transitions. As a result, it is unclear whether the observed
differences are consistent and replicable or if they are due to variations
in the samples or educational contexts.

1.2. Motivation in high-ability students

Stage-environment fit theory posits that declines in school motiva-
tion occur because of a mismatch between the school environment and
the students’ changing developmental preferences (Eccles & Roeser,
2009). High-ability students are potentially at a greater risk of mismatch
because schools find it more challenging to meet their advanced learning
preferences compared to typical students (Deunk et al., 2018; Feuchter
& Preckel, 2022). According to SDT, this mismatch can lead to unmet
needs for competence and to autonomy frustration, resulting in mal-
adaptive motivational development.

Despite the potential motivational risks for high-ability students,
their motivation has rarely been studied longitudinally nor compara-
tively with average-ability students. One study to date explored moti-
vational profiles from a SDT perspective among high-ability students
and their classmates in a regular classroom setting in late primary school
(Hornstra et al., 2023). This study found that high-ability students were
more likely to shift away from the good quality motivation profile to-
wards profiles marked with lower levels of autonomous motivation and
higher levels of amotivation, or lack of motivation. However, the high-
ability students in this study were selected based on clinical diagnosis of
giftedness. Students who are experiencing more problems, motivational
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and otherwise, may be more likely to be referred to psychologists and
receive a clinical giftedness diagnosis (see Lavrijsen & Verschueren,
2023), and the findings may thus not be generalizable to all high-ability
students. Research is needed among a non-selective population of high-
ability students to determine if these findings apply broadly to high
ability students. It is also important to establish whether these differ-
ences can be found throughout different levels of education, not only in
primary school.

1.3. Outcomes of motivational profiles

Regarding outcomes of motivational profiles, across studies the good
quality motivation profile often fares the best, except when compared to
the high quantity motivation group (Hayenga & Corpus, 2010; Van-
steenkiste et al., 2009; Wormington et al., 2012). Differences between
the good quality and high quantity motivation group are less likely to
emerge for positive outcomes (e.g., behavioral engagement) but are
more visible for negative outcomes. Presumably, the additional presence
of controlled next to autonomous motives explains the vulnerability of
the high quantity motivation group for outcomes like test anxiety and
procrastination (Vansteenkiste et al., 2009). Similarly, the poor quality
group — despite being more strongly motivated than the low quantity
motivation group — scores more poorly in regards to negative outcomes,
whereas both groups are comparable for positive outcomes
(Vansteenkiste et al., 2009).

Although engagement and achievement are frequently studied out-
comes of motivation, underachievement has been less frequently stud-
ied. Underachievement occurs when a student’s performance falls short
of their potential (Reis & McCoach, 2000). To our knowledge, under-
achievement has not been studied as a correlate of motivational profiles
from a SDT perspective, despite the central role that motivational beliefs
and psychological needs satisfaction play in the according to prominent
models of underachievement among high-ability students (Siegle et al.,
2017; Snyder & Linnenbrink-Garcia, 2013). Although there are many
potential reasons that students underachieve, motivational reasons are a
common factor influencing underachievement among many, if not most,
underachieving high-ability students (White et al., 2018). One possi-
bility is that groups characterized by high controlled motivation are
more likely to underachieve as the pressure they experience may elicit
test anxiety (Vansteenkiste et al., 2010), thereby precluding them to
realize their full potential.

Just as different sets of motivation profiles have been found among
samples of different ages, the connection between motivation profiles
and educational outcomes such as engagement and achievement has
also been found to vary among samples of different ages. For instance,
Corpus and Wormington (2014) found no differences in school grades or
standardized test scores among primary school students with primarily
autonomous and primarily controlled motivations. In contrast, studies
among high-school students generally indicate that students with pri-
marily controlled motivation perform worse than their peers (Ratelle
et al., 2007; Vansteenkiste et al., 2009; Wormington et al., 2012). This
difference was attributed to the primary school context, where close
teacher relationships may enhance students engagement even when
students lack intrinsic motivation. However, making precise compari-
sons across studies with different age groups, motivational measures,
and educational contexts proves challenging.

To address possible differences depending on educational context,
researchers have called for more research to incorporate both young and
older student populations from the same cultural context (Hayenga &
Corpus, 2010). To address age-specific differences in profiles and profile
outcomes, and to have more insight on profile stability, researchers have
called for research among longitudinal samples spanning multiple stages
of education (Toth-Kiraly et al., 2022). The current study will address
the need for longitudinal research and the need for research spanning
multiple stages of education by utilizing a longitudinal sample spanning
primary school, early and late secondary school, and higher education to
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investigate profile composition, stability, and outcomes across educa-
tional stages.

1.4. Contextual predictors of motivational profiles of high-ability students

According to SDT, intrinsic motivation is fostered by teaching prac-
tices that support students’ basic psychological needs (Ryan & Deci,
2020). These include autonomy support, structure, and involvement.
Autonomy support involves offering meaningful choice, providing ra-
tionales for learning tasks, and minimizing controlling language
(Aelterman et al., 2019; Reeve & Cheon, 2021). Structure entails clear
objectives for learning tasks, competence-affirming tasks and adequate
guidance (Aelterman et al.,, 2019; Patall et al., 2024). Involvement
means showing genuine care, offering emotional support, and fostering
a warm classroom environment. If these needs are not met, students can
lose their motivation (Legault et al., 2006), becoming vulnerable to
school burn-out and drop-out.

Studies suggest that teachers provide somewhat different degrees of
need-supportive teaching to high-ability, versus average-ability, stu-
dents. High-ability students receive more autonomy support, equal
involvement, and less structure compared to their peers (Hornstra et al.,
2020; Sypre et al., 2024). Despite these differences, need-supportive
practices are equally important for stimulating intrinsic motivation
and engagement in both groups (Hornstra et al., 2020; Lavrijsen et al.,
2024). Previous research found that college-aged students in the good
and poor quality motivation group perceived their teacher highest and
lowest in need-supportive teaching, respectively (Vansteenkiste et al.,
2009). The current study adds to this work by investigating the associ-
ation between need-supportive teaching and motivational profiles
among an early secondary school population, and to examine whether
these associations are similar for high-ability and average-ability
students.

High-ability students’ need for competence is best fulfilled when
they can use and extend their capacities with optimally challenging
schoolwork (Ryan & Deci, 2020), which spurs motivation and engage-
ment (Shernoff, 2013). Adequate curricular challenge can be seen as a
necessary contributor to students’ psychological need for competence,
which is an essential element according to SDT for achieving optimal
motivation. Previous work has shown that adequate curricular challenge
predicts school motivation similarly among high-ability and typical
students (Lavrijsen et al., 2021), yet is has also shown that high-ability
students generally report lower levels of challenge than their classmates
within general education classrooms (Feuchter & Preckel, 2022; Lav-
rijsen et al., 2021). The current study will expand previous findings by
examining the relationship between adequate curricular challenge and
patterns of different kinds of motivation, and it will do so comparatively
among high-ability and average-ability students.

1.5. Present study

As person-centered research has sometimes been critiqued for being
too sample-specific, thereby questioning the generalizability of the
findings in a given sample (Pastor et al., 2007), the present research
comprised two large samples to shed light on the stability of motiva-
tional profiles among high-ability students, as compared to their
average-ability peers. Sample 1 consists of a cross-sectional cohort of
first year of secondary school students whereas Sample 2 follows stu-
dents across four different educational stages (late primary school, early
secondary school, late secondary school, higher education).

Overall, we aim to estimate profiles of autonomous and controlled
motivation, examine the stability and shifts in motivational profiles
across time and link identified profiles to a host of affective (i.e.,
emotional engagement) and behavioral (i.e., underachievement, grades,
grade retention) outcomes as well as antecedents (i.e., need-supportive
teaching, adequate curricular challenge). In each step, we will compare
findings among high-ability with those found among their average-
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ability peers, to better understand the extent to which there are unique
considerations in the role of motivational differences among high-ability
group. Compared to prior work that was limited to clinically diagnosed
high-ability students (Hornstra et al., 2023), in this study students’ in-
telligence was formally assessed via a standardized intelligence test. As a
result, a less selective sample of high-ability students was included in the
present study, which allows us to shed a better light on the generaliz-
ability and replicability of the identified profiles among high-ability
students. Specifically, we pursue four research objectives.

First, we seek to identify motivational profiles (i.e., score patterns for
intrinsic, identified, introjected, and external motivation) among both
samples (Research Objective 1a). Following previous work (Hayenga &
Corpus, 2010; Vansteenkiste et al., 2009; Wormington et al., 2012), we
generally expect to find four profiles, with two of them yielding parallel
scores for autonomous and controlled motivation (i.e., the high quantity
and low quantity motivation group) and two others yielding divergent
scores (i.e., good quality and poor quality motivation groups). While
cross-sectional Sample 1 is limited to early secondary school years,
Sample 2, due to its longitudinal design involving four different
educational stages (late primary school, early secondary school, late
secondary school, higher education), allows us to examine whether a
structurally equivalent set of profiles can be detected across ages. As
controlled motivation may be less salient during primary school years
(Corpus & Wormington, 2014), only three groups may emerge at that
age, with the heterogeneity thus increasing as students become older.
We will also compare the profiles between high-ability and average-
ability students (Research Objective 1b). We would expect to initially
find a higher share of high-ability students in profiles with high levels of
autonomous motivation (Gottfried & Gottfried, 1996; Hornstra et al.,
2023), although we would expect this share to be less pronounced with
increasing levels of education.

Second, we will examine transitions between the motivational pro-
files across educational stages in longitudinal Sample 2 (Research
objective 2a), and we will also compare the profile transitions between
high- and average-ability students (Research objective 2b). We expect
movement away from the good quality motivation group towards the
poor quality motivation group as the students progress through
compulsory education. This negative motivational trend may be more
clearly visible among high-ability students (see Hornstra et al., 2023). As
a learning environment in secondary education is less tailored to the
fulfillment of basic needs of high-ability learners (Deunk et al., 2018),
high-ability learners may be more likely to move away from good
quality motivation towards low quantity or poor quality profiles. The
negative trend may not continue into higher education when students
are able to choose a major that more closely corresponds with their skills
and interests than in secondary school (Vansteenkiste et al., in press).
Particularly, high-ability students would presumably be more able to
choose study options in line with their interests and ability level.

As a third research objective (RO3), we will investigate educational
implications of the motivational profiles in both samples. Importantly,
to avoid problems associated with shared method-variance, both self-
and other-reported outcomes as well as objective indicators of success (i.
e., GPA; retention) will be examined. Specifically, in Sample 1, students,
teachers and parents will report on participants’ engagement and un-
derachievement. We posited the general hypothesis that students in the
good quality motivation group should score highest on engagement and
achievement and lowest on underachievement compared to the low
quantity and poor quality motivational profile across stages of education
(Ratelle et al., 2007; Vansteenkiste et al., 2009; Wormington et al.,
2012). The difference with high quantity motivation group on adaptive
outcomes may be less clear (Hayenga & Corpus, 2010) as autonomous
motivation buffer some of the costs associated with controlled motiva-
tion, and controlled motivation can also result in some positive
outcomes.

A fourth and final research objective involved examining whether
students in Sample 1 in different motivational profiles would experience
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a different level of need support and adequate curricular challenge
(Research Objective 4a), with these differences holding for both high-
ability and average-ability students (Research Objective 4b). It is our
expectation that teacher autonomy support and involvement will all
positively predict membership in the good quality motivation profile,
and that these relationships will be equally strong for high-ability and
average-ability, although perceived mean levels of need supportive
teaching may vary between the two groups of students (Hornstra et al.,
2020; Sypre et al., 2024; Lavrijsen et al., 2024). Regarding adequate
curricular challenge, we expect that cognitive high-ability students will
report lower mean levels than their classmates (Feuchter & Preckel,
2022). We expect that students reporting lower levels of adequate
curricular challenge will also be more likely to be in low quality moti-
vational groups compared to the good quality group, as according to
SDT their need for competence would not be satisfied. Based on earlier
work (Lavrijsen et al., 2021), we would expect similar relationships
between adequate curricular challenge and motivation among high-
ability and typical students.

For an overview of all research objectives, refer to Table 1.

This study will build upon previous research in several important
ways. First, we will use two samples to investigate generalizability of
motivational profiles among high-ability and average-ability students.
Second, we will utilize a longitudinal sample spanning four stages of
compulsory and higher education to give unique long-term insight on
how motivational profiles evolve among high-ability and average-ability
students over the course of educational trajectories. Investigating pro-
files within different educational stages will give unique insight on
whether certain stages of education are more or less motivationally
optimal for students in general, and if this differs for high-ability stu-
dents. Third, studying key predictors of the motivational profiles will
help illuminate why students are characterized by specific patterns of
motivations.

2. Materials and methods
2.1. Samples and measures

This study was carried out in Flanders, the Dutch-speaking part of
Belgium. In Flanders, the age range of the vast majority students in each
educational stage is 10-12 years old in the last year of primary school,
11-13 years in the first year of secondary school, 15-17 years in the fifth
year of secondary school, and 20-22 years at the time of this study’s
measurement moment in higher education. In the Flemish educational
system, students transition to secondary school after completing six
years of primary school. In the first year of secondary school students are
placed into either a general “A” track or a remedial/pre-vocational “B”
track. From the third year of secondary school students can choose be-
tween academic, technical, vocational, and artistic studies based on
their study results, teacher recommendations, and personal preferences.
In higher education, dependent on their study track in secondary school,
students can choose between academic and professional bachelor degree
programs. Aside from a select few academic bachelor programs such as
medicine that require an entrance exam, higher education institutions
offer open enrollment to incoming students.

Sample 1 consists of data from all participants of the TALENT study,
a sample of 3439 students (50.3 % males, 49.7 % females; 94 % born in
Belgium; average age 12.4 years at first measurement occasion) from
166 classes within 27 schools during the year of secondary school in
Flanders, Belgium. Schools were recruited for the study via open calls for
participation within school networks. Within participating schools, all
students who had successfully completed primary school and who were
beginning the first year of secondary school were invited to participate.
Students filled out questionnaires during class hours at the beginning
and end of the school year in the 7th grade, which is the first year of
secondary education in Belgium, and they also completed a standardized
test assessing fluid and crystallized intelligence at the beginning of the
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Table 1
Overview of research objectives and methods.
Number  Research objective Analysis method Sample(s) Variables Grades
la To identify motivational profiles in multiple samples  Latent profile TALENT & Intrinsic, identified, introjected, and external TALENT: 7
analysis SiBO motivation (Spring)
1b To compare profiles among high-ability and average- =~ BCH method
ability students SiBO: 6, 7, 11,
Higher Ed.
2a To examine transitions between the motivational Latent transition SiBO Intrinsic, identified, introjected, and external 6, 7, 11, Higher
profiles across educational stages analysis motivation Ed.
2b To compare the profile transitions between high-and ~ Multinomial logistic
average-ability students regression
3 To investigate educational implications of the BCH method TALENT & TALENT: emotional & behavioral engagement, TALENT: 8
motivational profiles SiBO achievement, underachievement (Spring)
SiBO: school engagement, math achievement, SiBO: 6, 7, 11,
underachievement, grade retention, study track 7-12, Higher Ed.
4a To examine predictors of motivational profile BCH method TALENT Teacher autonomy support teacher involvement 7 (Fall)
membership adequate curricular challenge
4b To investigate if there are differences in predictive Multinomial logistic

relationships between high-ability and average- mixed models

ability students

school year. The students’ parents and teachers also completed ques-
tionnaires at the end of the school year.

Sample 2 comprises data of all the participants of the SiBO-study, a
largescale longitudinal project which followed children throughout
primary and into secondary school in Flanders, the Dutch-speaking part
of Belgium. One hundred and seventy-two schools were originally
selected as a quasi-representative sample of primary schools in Flanders
based on their size, region, and school network. All students beginning
kindergarten in these schools were asked to participate in the study,
resulting in a sample of 5740 students (49.5 % male, 76.7 % speaking
only Dutch at home). The students completed standardized intelligence
tests when they were in Grade 3. They completed questionnaires in
primary school, again in the first and fifth year of secondary school, and
finally three years following secondary school, when many of the stu-
dents were enrolled in higher education. For the purposes of the current
study, the following waves of questionnaire data will be used: Grade 6,

Grade 7, Grade 11, and Higher Education.

In both studies, informed consent was obtained from students as well
as their parents and teachers, the studies were found to be in accordance
with human subjects guidelines and principles, and they were subse-
quently approved by the ethical committee of the university affiliated
with the first author. For an overview of the measures used from each
study in the current paper, refer to Tables 2 and 3.

2.1.1. Measures: Sample 1

Cognitive ability was assessed in Sample 1 by a standardized intelli-
gence test developed and validated in the Flemish context (CoVaT-CHC;
Magez, 2015) that measures students’ fluid and crystalized intelligence.
IQ-scores were calculated by comparing test results to those of a
representative norming sample. On basis of these scores, students
achieving in the top 10 % (i.e., an IQ-score of 120 or higher; N = 403)
were considered high-ability. This cut-off criteria comes from the

Table 2
Instruments used from the TALENT study (Sample 1).
Variable Measurement Corresponding research # of Sample item or description o
times objective(s) items
Motivational variables
Intrinsic motivation G7 - spring 1,3,4 4 I am motivated to study because I find learning interesting 0.87
Identified motivation G7 - spring 1,3,4 4 I am motivated to study because I want to learn new things. 0.77
Introjected motivation G7 - spring 1,3,4 4 I am motivated to study because I would feel guilty if I didn’t. 0.73
External motivation G7 - spring 1,3,4 4 I am motivated to study because others (parents, friends, 0.75
teachers) expect this from me.
Outcome variables
Behavioral engagement
Student perspective G8 - spring 3 5 I participate actively in class. 0.80
Parent perspective G8 - spring 3 5 My child does his/her best for school. 0.83
Teacher perspective G8 - spring 3 2 This student does his/her best for school.
Emotional engagement
Student perspective G8 - spring 3 5 When we are working on something in class, I am interested. 0.81
Parent perspective G8 - spring 3 5 My child enjoys school activities or events. 0.80
Teacher perspective G8 - spring 3 2 This student is interested when s/he is working on something
for school.
Underachievement
Student perspective G8 - spring 3 3 I am performing below my capability in school. 0.86
Parent perspective G8 - spring 3 3 My child is performing below his/her capability in school. 0.92
Teacher perspective G8 - spring 3 1 This student is performing below his/her capability in school. -
Achievement G8 - spring 3 1 Average grade, in percent, across all school subjects, standardized ~— —
within schools.
Predictor variables
Adequate curricular challenge G7 - fall 4 4 The lessons at this school are sufficiently challenging. 0.59
Needs supportive teaching: G7 - fall 4 4 My teachers let me choose how I deal with my schoolwork. 0.67
autonomy support
Needs supportive teaching: G7 - fall 4 4 My teachers pay attention to me. 0.77

involvement
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Differentiated Model of Giftedness and Talent (Gagné, 2004), which
states that individuals with the top 10 % of ability within a given domain
can be considered gifted within that domain. Students scoring within
one standardized deviation of the mean IQ score were considered
average-ability (n = 2237), and students scoring below this threshold
were not included in the study so that the comparison group did not
skew towards low ability.

Motivation was assessed in the spring of 7th grade using validated
subscales based on a self-determination perspective (Academic Self-
Regulation Questionnaire; Ryan & Connell, 1989). The subscales were
4 items each and included measures of students’ intrinsic, identified,
introjected, and external motivations. Internal consistency of the mea-
sures was acceptable to high, with alphas ranging from 0.73 to 0.87.

Emotional and behavioral engagement was assessed by students using
validated subscales (Skinner et al., 2008) in the spring of Grade 7.
Behavioral engagement (four items) measured the students’ participa-
tion and effort in learning activities, while emotional engagement (five
items) determined the students’ positive feelings about school tasks. The
scales showed high internal reliability, with Cronbach’s alphas of 0.80
and 0.81, respectively. Parents rated their children’s behavioral
engagement using a 5-item subscale of the Research Assessment Package
for Schools (Institute for Research and Reform in Education, 1998), and
they rated their emotional engagement using a 5-item subscale from the
School Liking and Avoidance Questionnaire. Both scales were designed
for and validated among parents. For each student, both parents were
invited to fill out the questionnaires. When both parents responded, the
two scores were average to obtain a single measure for each student.
Averaged across the two sets of parents, the internal reliabilities of the
scales were high, with Cronbach’s alphas of 0.83 for behavioral
engagement and 0.80 for emotional engagement. Teachers responded
for each student with two items per construct. The reliabilities of the
scales were high, with Cronbach’s alphas of 0.84 for behavioral
engagement and 0.86 for emotional engagement.

Achievement was assessed by collecting the students’ average of all
grades across school subjects at the end of the school year, recorded as a
percentage. As grading practices can vary across schools, these average
grades were standardized within the schools for use in the current study.

Underachievement was assessed by students (3 items), parents (3
items), and teachers (1 item) in the spring of Grade 7 using a validated
scale designed to measure the perception of a student’s performance
relative to their ability (Snyder & Adelson, 2017). Internal reliability of
the scale was very high, as the Cronbach’s alpha was 0.86 in the student
measure and averaged 0.92 across the two sets of parent measures.
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Adequate cognitive challenge was assessed in the fall of Grade 7 by the
students using a 4-item scale that has been validated in the Flemish
context (Lavrijsen et al., 2021). A sample item is ‘The lessons at this
school are sufficiently challenging.” The internal reliability of this scale
was 0.59.

Need-supportive teaching (autonomy support & involvement) was
assessed in the fall of Grade 7 by the students about their teachers.
Autonomy support was assessed with a short version of the Teacher as
Social Context Questionnaire (TASCQ; Belmont et al., 1988), while
involvement was assessed with the ‘People in my life’ scale (Cook et al.,
1995). Autonomy support was measured with 4 items (e.g., My teachers let
me choose how I deal with my schoolwork) and Involvement was measured
with 4 items (e.g., My teachers pay attention to me). The internal reli-
ability coefficients of these scales were 0.67 for autonomy support and
0.77 for involvement.

2.1.2. Measures: Sample 2

Cognitive ability was assessed in Sample 2 by means of standardized
intelligence tests measuring crystallized (CIT 3-4; Hendrikx et al., 2008)
and fluid (Standard Progressive Matrices; Raven et al., 2000) intelli-
gence, administered when the students were in Grade 3. Scores were
aggregated to estimate a single IQ per student. Students scoring in the
90th percentile according to benchmarks from the quasi-representative
sample were considered high-ability (n = 630, M IQ = 120.9), according
to the criteria of Gagné (2004) described in Sample 1, and students
scoring within one standard deviation of the average IQ score were
considered average-ability (n = 2237; IQ range = 85 to 115). Again,
students scoring below one standard deviation of the average IQ score
were excluded from the analysis so that the average-ability group did
not skew towards low ability.

Motivation was assessed in Grades 7, 6, 11, and again in higher ed-
ucation using validated subscales derived from a self-determination
perspective (Academic Self-Regulation Questionnaire; Ryan & Connell,
1989). Specifically, students’ autonomous (intrinsic: 2 items, identified: 2
items) and controlled (introjected: 4 items, external: 2 items) motivations
were assessed. The scales generally showed minimal acceptability in
terms of reliability across measurement moments, with Cronbach’s al-
phas ranging from 0.69 to 0.77 for intrinsic motivation, 0.62 to 0.67 for
identified motivation, 0.71 to 0.76 for introjected motivation, and 0.63
to 0.79 for external motivation.

A previously validated scale (8 items) was used to assess students’
school engagement in Grades 6, 7, and 11. This scale seeks to gauge stu-
dents’ positive emotions for daily life at school (Maes et al., 2005; Smits

Table 3
Instruments used from the SiBO study (Sample 2).
Variable Measurement Corresponding research # of Sample item or description o
times objective(s) items
Motivational variables (Range where
applicable)
Intrinsic motivation G6, G7, G11, HE 1,2,3,4 2 I am motivated to study because I find learning interesting 0.69-0.77
Identified motivation G6, G7, G11, HE 1,2,3,4 2 I am motivated to study because I want to learn new things. 0.62-0.67
Introjected motivation G6, G7, G11, HE 1,2,3,4 4 I am motivated to study because I would feel guilty if I didn’t. 0.71-0.76
External motivation G6, G7,G11, HE  1,2,3,4 3 I am motivated to study because others (parents, friends, 0.63-0.79
teachers) expect this from me.
Outcome variables
School engagement G6, G7, G11 3 8 Mostly I find pleasure in the work that I do for school. 0.84-0.87
Engagement: vigor HE 3 4 I feel strong and energetic when I am studying. 0.67
Engagement: dedication HE 3 5 I am enthusiastic about my studies. 0.87
Engagement: absorption HE 3 4 Time flies when I am studying. 0.67
Teacher-perceived G7 3 1 This student performs under his/her abilities. -
underachievement
Math achievement G6, G7, G11 3 50-80 Standardized tests covering the domains of mental arithmetic, 0.81-0.91
number sense, word problems, measurement, and calculations.
Grade retention G7-G12 3 1 Administrative data demonstrating whether the student had repeated ~ —
a year in secondary school (1) or not (0)
School track G9, G12 3 1 Administrative data demonstrating whether the student followed a -

non-academic (1) or academic (0) study track
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& Vorst, 1990). The scale has demonstrated reliability and validity in
previous published studies (e.g., Vanwynsberghe & Van Damme, 2014;
Vanwynsberghe et al., 2017). Furthermore, it showed a high reliability
within the present sample, Cronbach’s alphas of 0.87 for Grade 6, 0.84
for Grade 7, and 0.87 for Grade 11. In higher education, school
engagement was assessed using three subscales, namely vigor (4 items),
dedication (5 items), and absorption (4 items) (Schaufeli et al., 2002). In
the present study, the reliability of these subscales was marginally
acceptable to high, with Cronbach’s alphas of 0.67 for Vigor and Ab-
sorption and 0.87 for Dedication.

Math achievement was assessed through standardized tests, which
were developed for each grade level with the objective of testing the
competences that students should have at the end of each grade ac-
cording to Flemish educational standards. Each test consisted of 50 to 80
items and covered the general domains of mental arithmetic, number
sense, word problems, measurement, and calculations. Previously pub-
lished research using these measure has shown evidence for validity and
reliability (Pinxten et al., 2015; Vandecandelaere et al., 2016; Van-
wynsberghe et al., 2017). In the present sample, internal consistency
estimates were high, ranging between 0.81 and 0.91 depending on the
school year.

The math assessment in Grade 11 primarily used items from previous
versions of the Program for International Student Assessment (PISA;
OECD, 2013). Twelve different versions of the tests were created to
account for the wide range of math ability among the students in
different study tracks. Common items linked the tests to each other, and
these items were calibrated using 3PL models based on item response
theory to calculate ability scores for all students that could be compared
across tests (see Vanwynsberghe & Van Damme, 2014, for more
information).

Teacher-Perceived Underachievement was rated by the students’
homeroom teacher. Teacher-perceived underachievement has been
found to relate significantly and moderately to measured under-
achievement in previous research (Lavrijsen et al., 2020). As teachers
had to potentially respond for many students, a single item (“This stu-
dent performs under his/her abilities”) was used to reduce survey
fatigue.

Administrative information regarding grade retention and choice of
study track (academic or non-academic) was gathered from the Flemish
Government each year of secondary school from Grade 7 to Grade 12,
the final grade in secondary school.

2.1.3. Missingness: Sample 1

In Sample 1, missing data ranged from 2.5 % to 50.8 % per item.
Student-reported variables, including the motivational variables used to
determine the profiles in the present study, had the lowest rates of
missingness, ranging from 13.8 % to 23.5 % (M = 6.5 %). Little’s MCAR
test, which compares participants with and without complete data, was
significant (X2 = 2303.13 (1757), p < .001), so the data cannot be
considered missing completely at random. The variable with the highest
rates of missingness was Achievement in Grade 8, with 50.8 % missing.
Due to school grading policies, 19 schools did not provide their students
with a grade point average. The teacher-reported variables Engagement,
Disengagement, and Underachievement also had rather high rates of
missingness (ranging from 41 % to 44 %). Because these scores were
generally missing for entire classes because a number of teachers did not
submit evaluations for all of their students, we can assume that the
missingness did not have to do with characteristics related to individual
students. To account for missing data, Full Information Maximum
Likelihood Estimation (FIML) was used in our models. This approach
obtains parameter estimates by maximizing a likelihood function of the
incomplete data of each individual in the dataset (Dong & Peng, 2013).

2.1.4. Missingness: Sample 2
The SiBO study was a longitudinal study spanning the entirety of a
cohort’s compulsory education. As such, a certain amount of attrition
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took place. Most of the attrition occurred because of students trans-
ferring to schools not included in the study’s sample (Vandenberghe
et al., 2011). By Grade 6, the first year of the primary analysis in the
current study, there were 4780 students being followed in the SiBO
sample, which represented 83 % of the original sample. Of these stu-
dents, 96.84 % (n = 4629) submitted questionnaire. The non-response
was mostly situated at the school-level, with 95.79 % of schools sub-
mitting questionnaires that year (Vandenberghe et al., 2011). In Grade
7, the first year of secondary school, 3763 students submitted ques-
tionnaires. There was some additional attrition, then, occurring between
Grades 6 and 7, but much of this again can be presumed to be at the
school level due to the sampling procedure taken in secondary school, in
which only schools with 10 or more students from the SiBO sample were
contacted. Despite this sampling procedure, 91.4 % of the students who
submitted a questionnaire in Grade 6 also submitted a questionnaire in
Grade 7. In Grade 11, there was a response rate of 72.58 % of the stu-
dents who were a part of the sample in Grade 7 (Vanwynsberghe & Van
Damme, 2014). In the sub-sample used in this study, 81 % of the stu-
dents who had been followed in Grade 7 also filled out questionnaires in
Grade 11, resulting in 3059 responses. The students were asked to
provide contact information to be contacted for future research; four
years later, this information was used to reach out to them, but it was no
longer all valid, as some participants had moved or changed phone
numbers or email addresses. We were able to reach 1730 of the students,
of which 1482 students completed or mostly completed surveys. Of
these students, 1146 students indicated that they were enrolled in some
form of higher education and completed the questionnaire measures
used in the present study.

Largely due to the considerable attrition over time, some of which
was planned into the study design through selection criteria (i.e. sec-
ondary schools, students enrolled in higher education), percentage of
missing data ranged from 0.03 to 78 %. Little’s MCAR test showed that
the data was not Missing Completely at Random (¥%(978) = 1072.37, p
< .05). Missing at Random was a reasonable assumption given the fact
that the Little’s MCAR test was barely significant, as well as the fact that
much of the missingness during compulsory education occurred at the
school level, with schools either submitting data or not in a given year.
Missingness in higher education was less random, as students had
agency in choosing whether or not to attend higher education that was
likely in part influenced by their motivation for school. Follow-up
analysis comparing variable levels in Grade 11 among students who
did and did not attend higher education revealed a significant difference
in identified motivation between the two groups of students, with stu-
dents attending higher education reporting higher levels of identified
motivation (M = 3.97 compared to M = 3.83, F = 15.012, P < .001). The
groups did not significantly differ in levels of intrinsic, introjected, or
external motivation. To minimize the bias associated with attrition and
missing data, the Full Information Maximum Likelihood approach was
used in our models.

2.2. Transparency and openness

We report how we determined our sample size, all manipulations,
and all measures in the study. Materials and analysis code for the study
are available by emailing the corresponding author. Data were analyzed
using the statistical software Mplus 8 (Muthén & Muthén, 2017). This
study’s design and hypotheses were preregistered after data had been
collected but before analyses were undertaken; see https://osf.
io/r56b7/.

2.3. Analyses

We followed a parallel analysis procedure to address research ob-
jectives 1 and 3 in Samples 1 and 2, with extra steps added to address the
second research objective in Sample 2 and the fourth research objective
in Sample 1. Before performing the primary analysis, we analyzed the


https://osf.io/r56b7/
https://osf.io/r56b7/

A. Ramos et al.

missingness of the data and tested the motivational variables for mea-
surement invariance over ability groups in Sample 1, and over time and
ability groups in Sample 2. Next, we examined intercorrelations of the
study variables.

Addressing RO1a, we used latent profile analysis and the standard-
ized variables intrinsic, identified, introjected, and external motivation to
estimate motivational profiles for each of the measurement moments (1
measurement in Sample 1, 4 measurements in Sample 2). Latent profile
analysis seeks to uncover hidden groups in a multivariate dataset using
mixture modelling techniques (Vermunt & Magidson, 2002). A series of
models ranging from one to six classes were estimated for each mea-
surement moment, and we accounted for the clustering of students
within classes (Sample 1) or schools (Sample 2) by adding class or school
as a random effect in the model. Clustering was done differently between
the datasets because class information was not available for all mea-
surement moments within the Sample 2, so clustering within schools
was used instead. To determine the optimal number of profiles for each
set of data, we examined a variety of indicators: (1) the BIC, AIC, and SA-
BIC, with lower values preferred over higher values; (2) entropy and
posterior class membership probabilities, with numbers approaching
one indicating a greater degree of classification accuracy (Nagin, 1999);
(3) the adjusted Vuong-Lo-Mendell-Rubin test (VLMR; Lo et al., 2001)
and bootstrap Lo-Mendell and Rubin test (BLRT; Nylund et al., 2007),
with significant values indicating that a given model had better fit than
the model with one less class; (4) parsimony, preferring solutions with
fewer profiles, especially if additional profiles were similar to existing
profiles; and (5) interpretability of solution. After determining the
optimal number of profiles, we added ability group (high-ability vs.
average-ability) to the models, to address RO1b of determining whether
high-ability students showed different profile memberships than their
average-ability peers. In the LPA models, associations between profile
membership with ability group were explored using the BCH method
(Bolck et al., 2004). The BCH method estimates weights reflecting
assignment probabilities to the different classes, and it incorporates
those weights in auxiliary models comparing variables across classes
(Asparouhov & Muthén, 2021).

Next, to have insight in profile stability and students’ profile tran-
sition patterns across time points (RO2a), we used latent transition
analysis (LTA, Muthen & Asparouhov, 2022) to estimate the probability
of students transitioning between the different profiles between each of
the different time points in Sample 2. LTA is an extension of LPA which
models profile membership for each time point as well as probability
estimates for transitions between the profiles, using auto-regressive
modelling techniques (Muthen & Asparouhov, 2022). We used the
optimal number of classes determined by the LPA models in our LTA
modelling, and fixed this number across time points; in the case where a
different number of classes was considered optimal at different mea-
surement times, we used the optimal number of classes of the chrono-
logically earlier measurement moment. Once the LTA solution had been
determined, we added ability group (high-ability vs. average-ability) to
the models, to address RO2b of determining whether high-ability stu-
dents showed different transition patterns than their average-ability
peers. Ability group was modeled as a dummy variable and the transi-
tions were regressed on ability group using multinomial logistic re-
gressions, yielding odds ratios showing whether high-ability students
were more or less likely than their peers to exhibit specific transition
patterns.

To explore outcomes of the motivational profiles (RO3), we used the
BCH method in both samples to explore profile-based differences in
outcome values. We used Wald’s test to test for significant differences in
outcome values across classes, and we calculated Cohen’s effect sizes
d to determine the magnitude of class-based outcome differences.
Finally, in Sample 1 only, we assessed associations between the moti-
vational profiles and antecedents (RO4a) by exploring associations of
LPA profiles with need supportive teaching practices and adequate
curricular challenge as predictors. We again used the BCH method to
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explore these associations and accompanying effect sizes of class-based
variable differences. Finally, we used multinomial logistic mixed models
to compare the predictor-profile associations between high-ability and
average-ability students (RO4b). Specifically, ability group was modeled
as a known class in a series multi-group models in which need sup-
portive teaching practices and adequate challenge were constrained and
unconstrained and then compared for model fit using a scaling-corrected
chi-square difference test based on the models’ log-likelihood values.

3. Results
3.1. Preliminary analyses

3.1.1. Sample 1

The intercorrelations of motivation variables at adjacent measure-
ment time points were significant at the p < .001 level. Furthermore, the
motivational variables were generally correlated with each other to a
small to moderate degree and small to moderate, except for External and
Identified Motivations, which were not significantly correlated.
Regarding the outcome variables, Behavioral and Emotional Engage-
ment were generally positively correlated with Intrinsic, Identified, and
Introjected Motivations, and negatively correlated with External Moti-
vation, across perspectives. Underachievement showed small negative
correlations with Intrinsic, Identified, and Introjected Motivations, and
small positive correlations with External Motivation, across perspec-
tives. Regarding predictors, Adequate Curricular Challenge and Needs
Supportive Teaching practices were positively correlated with Intrinsic,
Identified, and Introjected Motivations to a small degree, and negatively
correlated with External Motivation to a trivial or insignificant degree.
For tables of correlations of all study variables, refer to Appendix A.

Appendix Bl shows the mean values of all study variables compar-
atively in the High-Ability and Average-Ability groups. Regarding
motivational variables, there were no significant differences between
high-ability and average-ability students for autonomous or controlled
forms of motivation. In regards to the outcome measures, parents and
teachers reported higher behavioral engagement, teachers reported
higher emotional engagement, and students and parents reported lower
underachievement among high-ability students relative to their peers.
The high-ability students also achieved more highly in school, as evi-
denced by a significantly higher average grade point average. Lastly, in
regards to contextual predictors, high-ability and average-ability stu-
dents differed significantly in their perceptions of adequate curricular
challenge and need supportive teaching practices, with high-ability
students reporting lower levels of adequate curricular challenge and
higher levels of both autonomy support and involvement from teachers.

3.1.1.1. Measurement invariance. For the motivational variables in
Sample 1, we tested measurement invariance across ability groups in a
stepwise manner by imposing increasingly strict equality constraints to
our model. First we tested configural invariance (i.e., invariance in the
pattern of factor loadings), then metric invariance (i.e., invariance in the
equality of factor loadings), and lastly scalar invariance (i.e., invariance
of factor intercepts) (Geiser, 2013). To compare two nested models with
consecutive levels of invariance, we examined the differences in model
fit using the comparative fit indices (CFI), the Root Mean Square Error of
Approximation (RMSEA), and the Standardized Root Mean Square Re-
sidual (SRMR), according to established thresholds specific to each level
of measurement (Chen, 2007). For all variables, factor patterns and
loadings were found to be equal over ability groups in all constructs (i.e.,
configural and metric invariance). Full scalar invariance was established
(CFI = 0.952, RMSEA = 0.036, SRMR = 0.057), which allowed for
comparative analysis between ability groups.G

3.1.2. Sample 2
For tables of correlations of the study’s variables, refer to Appendix
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A. Autonomous forms of motivation (i.e. intrinsic and identified moti-
vation) were positively correlated with each other across measurements
moments, as were forms of controlled motivation (i.e. introjected and
external motivation). Correlations between autonomous and controlled
forms of motivation were very small and often insignificant. Autono-
mous forms of motivation showed small to moderate positive correla-
tions with engagement measures, insignificant or barely significant
correlations with math achievement, and trivial negative correlations
with teacher-perceived underachievement and non-academic track se-
lection in secondary school. Within compulsory education, controlled
forms of motivation showed trivial or insignificant negative correlations
with engagement, and mostly insignificant positive correlations with
underachievement and track selection. In higher education small
negative correlations between external motivation and engagement
(flow) measures became apparent.

Appendices B2 and B3 shows the mean values of all study variables
comparatively in the high-ability and average-ability groups. Regarding
motivational variables, the high-ability students evidenced lower levels
of identified motivation throughout compulsory education compared to
their average-ability peers. They also showed lower levels of introjected
motivation in Grades 6 and 7, but this difference was no longer present
by Grade 11. Significant differences in intrinsic motivation were found
on two instances, with high-ability students showing lower levels in
Grade 7 and higher levels in higher education compared to their class-
mates. Regarding outcome measures, no differences were found in
school engagement between the two ability groups in any stage of ed-
ucation. The high-ability students demonstrated persistently higher
math achievement throughout compulsory education, and they were
rated by teachers to be less likely to underachieve in Grade 7. The high-
ability students were less likely to pursue non-academic studies and to
be retained in secondary school, and they were also more likely to
pursue higher education compared to the average-ability students.

3.1.2.1. Measurement invariance. Using the procedure detailed for
Sample 1, we tested measurement invariance across ability groups for
the motivation variables in Sample 2. For all variables, factor patterns
and loadings were found to be equal over time and ability groups in all
constructs (i.e., configural and metric invariance). Full scalar invariance
was established for the measures across time (CFI = 0.927, RMSEA =
0.027, SRMR = 0.054), and partial scalar invariance was established for
the measures across ability groups (CFI = 0.917, RMSEA = 0.029, SRMR
= 0.075). Establishing (partial) scalar invariance permitted us to do
analysis over time and comparatively between groups (Byrne, 2012).
For full results of measurement invariance testing, refer to Appendix C.

3.2. Latent profiles of motivation

3.2.1. Sample 1

Investigating ROla, we examined motivational profiles in the first
year of secondary education using latent profile analysis. The 4-class
solution was chosen because it had sufficient entropy (E = 0.705) and
posterior classification probabilities (>0.713), significant VLMR, lower
BIC, AIC, and SABIC than the 3 profile solution, and distinct motiva-
tional patterns across classes. Although the AIC, BIC, and SABIC values
elbowed at the 3 class solution, this was rejected because the motiva-
tional values were not as discriminant across classes, particularly for
external motivation. For tables showing fit statistics for all class solu-
tions, please refer to Appendix D in the Supplementary Materials.

The profiles in the optimal 4-class solution included a Good Quality
motivation profile, characterized by high levels of intrinsic and identi-
fied motivation and low levels of introjected and external motivation, a
High Quantity profile characterized by high levels of intrinsic, identi-
fied, introjected, and external motivation, a Moderate profile charac-
terized by levels of all motivational variable at or around the sample
mean, and a Low Quantity profile, characterized by values of intrinsic,
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identified, introjected, and external motivation that were all lower than
the sample mean values. For variable values and patterns per profile, see
Table 4, which depicts the raw and standardized values, and Fig. 1,
which depicts the standardized values. For percentages of students per
profile, see Table 5.

To explore whether certain profiles had higher shares of high-ability
students (RO1b), ability groups and intelligence were associated with
the LPA profiles using the BCH method. In this sample high-ability
students were slightly more likely to be in the Low Quantity profile in
Grade 7 compared to the Moderate and High Quantity profiles, and the
Low Quantity profile also had a slightly higher average intelligence than
the High Quantity profile. For all comparisons of intelligence scores and
ability group prevalence between profiles, see Table 6.

3.2.2. Sample 2

Addressing ROla, we examined motivational patterns in four stages
of education (primary school, early secondary school, late secondary
school, and higher education) using latent profile analysis. For primary
school, early secondary school, and late secondary school, the four-
profile solution was considered optimal; for higher education, the
three-profile solution was chosen. Several factors influenced these de-
cisions. In primary school, AIC, BIC, and SABIC values declined with
increasing number of classes and elbowed at four classes. Although
entropy peaked at three classes, it was still quite high at four classes (E =
0.841). The four class solution also had quite high posterior classifica-
tion probabilities, at or exceeding 0.881, and the VLMR value indicated
that it was better than three classes. Qualitatively, the four class solution
was more compelling because the levels of introjected and external
motivation were more distinct across classes than in the three class so-
lution, and it yielded a unique class type. The five class solution was
rejected because the additional class was similar to an existing class from
the four class solution. For early secondary school, although the AIC,
BIC, and SABIC values elbowed at five classes and entropy also peaked at
the five class solution, again the fifth class was very similar to an existing
class from the four-class solution. The four-class solution was favored for
its high entropy value (E = 0.733), high posterior probability classifi-
cation values (>0.713), significant VLMR and BLRT values, and
distinctness of variable combinations compared to the three-class and
five-class solutions. For late secondary school, AIC, BIC, and SABIC
values elbowed at the four-class solution. The entropy value for the four
class solution was high (E = 0.702), as were the posterior classification
probabilities (>0.666), the VLMR value was significant, and the variable
combinations were unique in each profile. The five class solution was
rejected due to its insignificant VLMR value and the fact that the fifth
profile was very similar to an existing profile. Finally, for higher edu-
cation, the three class solution was chosen because the AIC, BIC, and
SABIC values elbowed at this solution, the entropy value (E = 0.683) and
posterior classification probabilities (>0.784) were high, the variable
combinations were distinct, and the VLMR and BLRT values were both
significant. The four class solution, while yielding a higher entropy value
and distinct variable combinations, was rejected because the VLMR
value was not significant. Once the optimal class solutions were chosen
for each dataset, the analyses were re-run using different seed values to
ensure that the solution was replicable. For tables showing fit statistics
for all class solutions across measurement moments, please refer to
Appendix D in the Supplementary Materials.

The profile configurations were mostly similar across time, with the
exception of the profiles found in higher education (see Table 4). In
primary school, early secondary school, and late secondary school, Good
Quality, High Quantity, Moderate, and Low Quantity profiles were
found, similarly to the profiles and general variable combinations found
in Sample 1. In higher education, there were Good Quality and High
Quantity profiles similar to the other stages of education, but the third
profile was unique to this educational stage; we labeled it External
Motivation, as it was defined by high levels of external motivation,
average levels of introjected motivation, and very low levels of intrinsic
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Table 4
Estimated parameters of motivational variables for the optimal latent profile solutions.
M (SD) Good quality High quantity Moderate Low quantity Wald xz (df)
M Z-score M Z-score M Z-score M Z-score
Sample 1
Grade 7
Intrinsic motivation 2.49 (0.89) 3.37, 0.99, 3.17 0.77y 2.18, —0.34¢ 1.454 -1.174 3292.86 (3)***
Identified motivation 3.55 (0.84) 4.28, 0.86, 4.28, 0.86, 3.37, —0.22, 2.21, ~1.59, 5186.40 (3)
Introjected motivation 2.89 (0.93) 2.38, —0.54, 3.74y 0.92;, 2.85, —0.04, 2.03, —0.92, 1957.98 (3)
External motivation 2.96 (0.86) 2.22, —0.86, 3.38;, 0.504, 2.99, 0.05, 2.834 —0.154 811.41 (3)***
Sample 2
Grade 6
Intrinsic motivation 3.38 (1.04) 3.57, 0.20, 3.88; 0.504, 2.92, —0.41, 2.434 —0.874 604.41 (3)***
Identified motivation 4.38 (0.73) 4.87, 0.65, 4.88, 0.67, 3.83p —0.64p 2.83; —1.89. )
Introjected motivation 2.67 (1.03) 2.01, —0.63, 3.58; 0.904 2.52. —0.13, 2.294 —0.364
External motivation 3.35 (0.98) 2.80, —0.56, 4.10, 0.75p 3.29. —0.07, 3.094 —0.274
Grade 7
Intrinsic motivation 3.30 (1.02) 3.60, 0.32, 4.00, 0.70, 2.96, —0.29, 2.284 —0.944
Identified motivation 3.99 (0.86) 4.66, 0.78, 4.76, 0.88, 3.59%, —0.36p 2.43, —1.58,
Introjected motivation 2.82(0.91) 2.12, —-0.74, 3.58;, 0.85, 2.75, —0.05, 2.324 —0.524
External motivation 3.57 (0.94) 2.89, —0.70,4 4.18;, 0.65, 3.53¢ —0.04, 3.30q —0.274
Grade 11
Intrinsic motivation 2.93 (0.89) 3.49, 0.66, 3.63p 0.814, 2.77. —0.14, 1.894 —1.104
Identified motivation 3.88 (0.76) 4.57, 0.89, 4.63, 0.97, 3.71y —0.16y 2.72¢ -1.37¢
Introjected motivation 2.74 (0.89) 1.86, —0.95, 3.42, 0.78, 2.76, 0.05, 2.194 —0.59¢
External motivation 3.57 (0.89) 2.53, -1.13, 4.06y, 0.54, 3.59. 0.03, 3.46, —0.12,
Good quality High quantity Externally motivated
M Z-score M Z-score M Z-score
Higher education
Intrinsic motivation 3.29 (0.87) 3.60, 0.36, 3.59, 0.35, 2.42, —1.01;
Identified motivation 4.11 (0.62) 4.28, 0.28, 4.35;, 0.39;, 3.50, —0.98,
Introjected motivation 3.20 (0.85) 2.33, -1.02, 3.76y 0.66y, 3.14, —0.07,
External motivation 3.11 (0.91) 2.17, -1.03, 3.48;, 0.414, 3.46y 0.38;

Note: A profile mean is significantly different from another mean if it has a different superscript than another profile. A mean without superscript is not significantly

different from any other means.
" p <.001.
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Fig. 1. Sample 1: standardized means of motivational variables.

and identified motivation. For variable patterns per profile and grade,

see Fig. 2.

To examine whether there were differences across ability groups in
profile memberships (RO1b), ability groups and intelligence were
associated with the LPA profiles using the BCH method. These analyses
yielded significant differences in profile membership between high-
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ability and average ability students, and across range of IQ scores for
all educational stages except for higher education (see Table 6). In Grade
6, there were significantly higher concentrations of High-Ability stu-
dents in the Good Quality and Moderate profiles than there were in the
High Quantity Profile, and students in the High Quantity profile had a
significantly lower average IQ score than students in the other profiles.
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Table 5
Share of students per profile and stage of education, both samples (percentages).
Class Good quality = High quantity = Moderate = Low quantity
Sample 1
Grade 7 17.5 24.8 43.8 14.0
Sample 2
Grade 6 28.8 31.8 28.3 11.0
Grade 7 25.1 29.0 38.4 7.6
Grade 11 22.1 29.5 42.3 6.0
Higher education ~ 26.9 26.3 41.3 5.4

In Grade 7, although students in the Good Quality profile still had a
higher average IQ score than students in the High Quantity profile,
students in the Moderate profile had the highest share of high-ability
students compared to all other profiles. In Grade 11, this pattern
continued, with the highest IQ and the highest share of High-Ability
students being found in the Moderate group. In higher education,
there were no differences in intelligence or ability groups across profiles,
and the average IQ level was high across profiles.

3.3. Latent profile transitions

3.3.1. Sample 2

Addressing RO2a, latent transition analysis was used among Sample
2 with the optimal profile solution from the LPAs. The four-profile so-
lution was used across times, as this was the optimal solution in three of
the four datasets. Percentage of students in each profile varied across
stages of education (see Table 5), with the amount of students in the
Good Quality profile decreasing slightly throughout compulsory edu-
cation and then increasing in higher education, the amount of students
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in High Quantity decreasing across all stages of education, the amount of
students in Moderate increasing across compulsory education increasing
across compulsory education and remaining consistent into higher ed-
ucation, and the amount of students in Low Quantity decreasing
consistently across educational stages. Profile stability was found to vary
depending on which transition was taking place. In the transition from
primary to secondary school, the High Quantity profile was most stable,
while from early to late secondary school the Moderate profile was most
stable. In the transition from secondary school to higher education, the
Good Quality profile was most stable. For the Good Quality, High
Quantity, and Moderate profile students tended to stay in the same
profile from one measurement moment to the next, while students in the
Low Quantity profile tended to change to another profile, with consis-
tent transitions to especially the Moderate but also to the Good Quality
profile across educational stages. For a full picture of all transitions
between all measurement moments, refer to Table 7.

Next, to explore whether transition patterns differed among ability
groups (RO2b), we examined ability group (1 = High-Ability, 0 =
Average-Ability) as a predictor of transition probabilities, expressed as
odds ratios. At 95 % confidence, in the transition from Grade 6 to Grade
7 high-ability students were found to be almost three times as likely to
transition into the Moderate profile rather than stay in the High Quan-
tity profile when compared to their peers. They were also much less
likely to transition into the High Quantity or Low Quantity profiles from
the Moderate profile. From Grade 7 to Grade 11, the high-ability stu-
dents were five times as likely to transition from the Good Quality
profile to the Moderate profile compared to their peers. From Grade 11
to higher education, there were no difference in profile transitions based
on ability group. To view the role of ability group in predicting all
transition probabilities, refer to Table 8.

Table 6
Share of high-ability group and mean intelligence, effect size d among motivational profiles.
Dimension and (1) Good (2) High (3) Moderate a (4) Low Wald XZ 1vs. 2 1vs.3 1vs. 4 2vs. 3 2vs. 4 3vs. 4
variable quality a quantity quantity (df) Effect Effect size Effect Effect size Effect Effect
size d d size d d size d size d
Sample 1
Grade 7
High-ability % 154 14, 15, 21y 5.91 0.12 0.01 0.18 0.03 0.19* 0.17*
(IQ > 120) ®)
Intelligence 106.72,;, 106.27, 106.76, 108.81; 7.34 0.04 0.00 0.18 0.04 0.22%* 0.18*
3)
Sample 2
Grade 6
High-ability % 25, 19 28, 24, 11.91 0.14* 0.08 0.02 0.23%** 0.12 0.11
(IQ > 120) 3)*
Intelligence 110.9, 107.7y 112.6, 1111, 1928  0.19* 0.09 0.01 0.28* 0.20* 0.08
(3) %%
Grade 7
High-ability % 204, 13, 30p 22 47.45 0.16 0.25%* 0.05 0.42%%* 0.21* 0.20*
(IQ > 120) (3
Intelligence 109.2, 105.4y, 112.8, 110.14¢ 50.02 0.22* 0.22%* 0.06 0.437%** 0.27%* 0.16
(3)*+
Grade 11
High-ability % 16, 20;,¢ 33 26pc 23.04 0.08 0.39%** 0.24* 0.30%** 0.16 0.15
(IQ > 120) (3
Intelligence 106.5, 108.4, 114.6y 110.8, 28.09 0.11 0.46%** 0.24 0.35% 0.13 0.21*
(3)**+
(1) Good (2) High (3) Externally Wald 1vs. 2 1vs.3 2vs. 3
quality o quantity o motivated o ¥2 (df) Effect Effect Effect
size d size d size d
Higher education
High-ability % 45 46 35 2.80 0.03 0.20 0.22
(IQ > 120) 2)
Intelligence 118.9 120.1 116.2 2.37 0.06 0.14 0.21
2

Note: A profile mean is significantly different from another mean if it has a different superscript than another profile. A mean without superscript is not significantly

different from any other mean.
" p<.05.
" p<.0L
" p <.001.
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Fig. 2. Sample 2: standardized means of motivational variables per profile.

Table 7
Transition probabilities per profile, Sample 2.

Class Good quality High quantity Moderate Low quantity
Grade 6 (row) to Grade 7 (col.)

Good quality 0.66 0.00 0.29 0.05
High quantity 0.00 0.75 0.23 0.12
Moderate 0.17 0.14 0.58 0.10
Low quantity 0.11 0.10 0.56 0.23
Grade 7 (row) to Grade 11 (col.)

Good quality 0.48 0.23 0.25 0.04
High quantity 0.11 0.51 0.34 0.04
Moderate 0.14 0.22 0.57 0.06
Low quantity 0.19 0.05 0.56 0.21
Grade 11 (row) to High. Ed. (col.)

Good quality 0.75 0.12 0.10 0.04
High quantity 0.08 0.52 0.40 0.01
Moderate 0.15 0.20 0.57 0.09
Low quantity 0.29 0.01 0.60 0.10

Note: Numbers in bold indicate students who remained in the same profile be-
tween measurements. Underlined numbers represent the most likely transition
besides remaining in the same profile.
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3.4. Outcomes of latent motivational profiles

3.4.1. Sample 1

Next, we explored outcomes of the motivational profiles (RO3),
using the BCH method. School engagement varied dramatically across
profiles. Differences were also found between students in the Good
Quality and High Quantity profiles in Grade 7, with Good Quality stu-
dents showing higher levels of emotional engagement. Teacher and
Parent perspectives also showed these differences, and measures of
Behavioral Engagement were also discriminant across most profiles and
perspectives. Underachievement showed profile-based differences
across perspectives, with students in the Good Quality profile generally
showing the lowest level of underachievement and students with Low
Quantity motivation showing the highest. Similarly, students with Good
Quality motivation showed the highest achievement as indicated by
GPA, although there was no significant difference between these stu-
dents and those in the High Quantity group, and students with Low
Quantity motivation showed the lowest average achievement, although
they were indistinguishable from the Moderate students. The intercepts
of all distal outcome variables, as well as the Wald tests and effect sizes
of value differences between profiles, can be found in Table 9.

3.4.2. Sample 2
We also used the BCH method to explore outcomes of the
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Table 8
High-ability group as predictor of profile transitions, Sample 2 (odds ratios).

Class Good quality High quantity Moderate Low quantity
Grade 6 (row) to Grade 7 (column)

Good quality 1.00 0.00 1.30 2.07
High quantity 0.00 1.00 2.86" 0.00
Moderate 0.48 0.23* 1.00 0.28*
Low quantity 0.54 0.00 0.78 1.00
Grade 7 (row) to Grade 11 (column.)

Good quality 1.00 0.81 5.08* 2.17
High quantity 0.00 1.00 0.92 2.58
Moderate 0.48 1.23 1.00 0.60
Low quantity 0.54 0.00 3.23 1.00
Grade 11 (row) to High. Ed. (col.)

Good quality 1.00 1.17 0.04 0.56
High quantity 0.41 1.00 12.14 1.06
Moderate 0.00 1.14 1.00 3.90
Low quantity 1.01 1.04 0.14 1.00

Note: Odds ratio values indicate how much more likely a high-ability student is
to be in that profile compared another profile.
*p>.05.

motivational profiles in Sample 2. For the results of this analysis, please
refer to Table 10. In this Sample, most profiles diverged to a great extent
in their levels of school engagement, particularly within compulsory
education. Students in Good Quality and High Quantity profiles did not
differ from each other, but they each showed higher levels of emotional
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engagement compared to students in Moderate and Low Quantity pro-
files, with differences characterized by large effect sizes. The Low
Quantity profile experienced the steepest average decline in school
engagement, with differences pronounced by increasingly larger effect
sizes compared to other profiles in progressive stages of education.
Regarding math achievement, this varied depending on level of educa-
tion. In Grade 6, there were no significant differences in math
achievement across profiles. In Grade 7, the Good Quality and Moderate
profiles showed the highest level of math achievement. In Grade 11, the
highest level of math achievement was found only in the Moderate
profile. In Grade 7, underachievement assessed by teachers had a sig-
nificant lower average value among students in the Good Quality profile
compared to all other profiles, and students in the High Quantity profile
had significantly lower underachievement values than students in the
Moderate profile. Students in the Low Quantity profile were more likely
than students with Good Quality and Moderate motivation to choose a
non-academic track in Grade 9, and students in the Good Quality profile
were least likely to be retained during high school. In Grade 11, students
in the Moderate profile were less likely to end up in a non-academic
track by the end of high school than students with Good Quality or
Low Quantity motivation, and they were more likely than these profiles
to pursue higher education.

3.5. Contextual predictors of motivational profiles

Next, we examined contextual predictors of the motivational profiles
in Sample 1, addressing Research Objective 4. Adequate curricular
challenge as well as the need supportive teaching practices autonomy

Table 9
Sample 1: intercepts of distal outcome variables by class, effect size d between classes.
Dimension and (1) Good  (2) High (©)) (4) Low Wald y? 1vs.2 1vs. 3 1vs. 4 2vs. 3 2vs. 4 3vs. 4
variable quality @  Quantity a  Moderate quantity @ (df) Effect size Effect size Effect size Effectsize  Effect size Effect size
a d d d d d d
Behavioral
engagement
Student 4.27 4.16 3.67 3.16 544.16 0.20* 1.04%%* 1.73%%% 0.90%+*
perspective (n = (3)+**
2470)
Parent perspective 4.26 3.96 3.80 3.48 137.04 0.45%** 0.68*** 1.167"* 0.24%* 0.72%%* 0.48%**
(n =1887) (3)**
Teacher 4.26 4.08 3.85 3.46 85.27 0.19 0.44++* 0.86"** 0.25%* 0.67+** 0.41%**
perspective (n = (3)*++
1784)
Emotional
engagement
Student 4.15 3.92 3.21 2.69 837.09 0.377%%* 1.49%7* 2.32%%% 1.137%%* 1.95%%* 0.83%%*
perspective (n = (3)*%*
2470)
Parent perspective 4.20 3.98 3.87 3.62 103.14 0.38%* 0.58%** 1.027%* 0.20%* 0.64%** 0.447*
(n =1887) %
Teacher 4.08 3.84 3.65 3.27 71.81 0.25%+ 0.447%+ 0.82%* 0.19* 0.58"% 0.39%*+
perspective (n = (3)+++
1783)
Underachievement
Student 2.12 2.53 2.74 3.10 99.48 —0.37%%%  —0.56%%  —0.88%** —0.18** —0.51%%%  —0.32%%*
perspective (n = (3)+++
2456)
Parent perspective  1.98 2.41 2.52 2.88 69.40 —0.40%%%  —0.50%F  —0.84%** ~0.10 —0.44%5  —0.34%%*
(n = 1890) (3)%+
Teacher 1.84 1.97 2.09 2.51 40.66 ~0.12 ~0.22* ~0.62°%%  —0.10 —0.50%%* —0.39%%*
perspective (n = (3)+++
1785)
GPA (%) (n = 2209) 76.74 74.99 73.05 71.85 39.3 0.19 0.39*¢ 0.52%%* 0.21** 0.33* 0.13
Number of 7/10 10/10 10/10 8/10 10/10 9/10
significant
differences
" p<.05.
" p<.0L

" p <.001.
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Table 10
Sample 2: intercepts of distal outcome variables by class, effect size d between classes.
Compulsory education: (1) Good (2) High (3) Moderate (4) Low Wald »> 1vs. 2 1vs. 3 1vs. 4 2vs. 3 2vs. 4 3vs. 4
dimension and variable quality a quantity a a quantity a  (df) Effect Effect Effect Effect Effect Effect
size d size d size d size d size d size d
Sample 2
Grade 6 profiles
School engagement, Gr 3.96, 3.92; 3.39. 3.044 341.67 0.06 0.78%** 1.25%** 0.72%%* 1.19%** 0.477**
6 (3)**
Math achievement, Gr 107.55, 107.53, 107.83, 106.04y, 5.86 (3) 0.00 0.04 0.19* 0.04 0.19* 0.22*
6
Grade 7 profiles
School engagement, Gr ~ 4.05, 4.00, 3.505 2.97, 42096  0.80 0.89% 173 0.81% 165"  0.847
7 (€ R
Math achievement, Gr ~ 111.98,  109.79, 112,02, 109.66. 11.95 0.20* 0.00 0.21* 0.20%* 0.01 0.22¢
7 (3)7‘:7‘:
Underachievement, Gr 2.44,. 2.72y 2.94, 2.95, 28.77 0.21* 0.39%%* 0.39%** 0.18** 0.18 0.00
7 3
Non-academic track, 0.45, 0.52,p 0.46, 0.57 7.70 0.13 0.01 0.24* 0.12 0.11 0.23*
Gr9 (3):‘:
Grade retention, Gr 0.12, 0.23y 0.18, 0.23; 11.78 0.29** 0.16* 0.29%* 0.13 0.00 0.13
7-12 (@)
Grade 11 profiles
School engagement, Gr 3.75, 3.79, 3.32;, 2.62, 320.92 0.06 0.72%%* 1.90%** 0.78%** 1.967"* 1.18%**
11 (3)++
Math achievement, Gr —0.05, 0.06, 0.30p 0.01, 23.26 0.13 0.42%+* 0.07 0.29%%* 0.06 0.35%%*
11 (3)*
Non-academic track, 0.75, 0.65,¢ 0.60p, 0.73, 10.76 0.21 0.30%* 0.03 0.09 0.18 0.27%*
Gr 12 (@)
Pursuit of higher 0.764¢ 0.89, 0.90;, 0.69, 10.79 0.38 0.40* 0.22 0.03 0.60** 0.62%*
education 3)"*
Number of significant 3/11 8/11 8/11 6/11 5/11 9/11
differences
Higher education: (1) Good  (2) High 3) Wald x> 1vs.2 1vs.3 2vs. 3
dimension and variable  qualitya  quantity«  Externally (dfn Effect Effect Effect
motivated size d size d size d
School engagement: vigor 2.98, 3.04, 2.34;, 65.46 0.09 1.02%** 1.11%%*
(2
School engagement: 4.04, 3.98, 2.96;, 155.42 0.12 2.02%%% 1.90%**
dedication (2)7 =
School engagement: 3.03, 3.07, 2.30, 72.94 0.07 1.09%** 117>
absorption (2)7 =
Count of significant 0/3 3/3 3/3
differences

Note: A profile mean is significantly different from another mean if it has a different superscript than another profile. A mean without superscript is not significantly

different from any other mean.
" p<.05.
™ p<.0L
™ p < .001.

support and involvement were all found to vary significantly across most
profiles (RO4a). The highest level of adequate curricular challenge was
reported by students in the Good Quality profile, followed by the High
Quantity profile, then the Moderate profile, and lastly the Low Quantity
profile. Students with Good Quality and High Quantity motivation did
not report average differences in need supportive teaching, but there
were differences between these two groups and all the remaining
groups, with students in the Moderate profile reporting lower levels of
both Autonomy Support and Involvement, and students in the Low
Quantity profile reporting even lower levels of both practices. For an
overview of the intercepts of all predictor variables per profile, as well as
the Wald tests and effect sizes of value differences between profiles, refer
to Table 11.

Finally, we examined differences in the predictive relationships be-
tween the contextual predictors and the motivational profiles between
ability groups (RO4b). The multi-group analyses in the multinomial
logistic mixed models revealed that, for each of the predictor variables,
the model in which the parameters were allowed to vary between ability
groups did not have significantly better model fit than the model in
which the parameters were constrained across groups (see Table 12 for
the model results of the best-fitting models). As such, we concluded that
there were no significant group-based differences in the relationships
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between the predictor variables and the motivational profiles.
4. Discussion

The present research gives comprehensive comparative insight on
the motivation of high-ability students and their classmates in general
classrooms across multiple samples and within multiple stages of edu-
cation. By utilizing multiple samples and identifying high-ability stu-
dents in a non-selective manner, the findings in this paper clarify and
expand upon earlier findings about motivational profiles among stu-
dents generally and among high-ability students in particular. Comple-
mentary findings within the two samples allowed us to make more
confident assertions about motivational development among high-
ability student and their peers. Analyzing data spanning compulsory
and higher education allowed us to pinpoint stages of education that are
less motivationally optimal for high-ability students, implying that
particular attention should be paid to their educational needs during
these times. In the text below, we will systematically discuss our findings
according to our research objectives and identify implications and
further questions that are raised by this study.
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Table 11
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Sample 1: intercepts of distal predictor variables by class, effect size d between classes.

Dimension and
variable

(1) Good
quality a

(2) High
Quantity o

3)
Moderate
a

(4) Low
Quantity o

Wald %2 (df)

1vs. 2 1vs. 3 1vs. 4 2vs. 3 2vs. 4 3vs. 4
Effect size  Effect size  Effect size  Effectsize  Effect size  Effect size
d d d d d d

Grade 7
Adequate
curricular
challenge
(n = 2323)
Teaching:
autonomy
support
(n = 2346)
Teaching:
involvement
(n = 2349)

4.10, 3.99, 3.78c 3.59¢4

3.83, 3.81, 3.504 3.34.

3.92, 3.53, 3.36,

100.85 (3)***

97.87 (3)***

138.85 (3)***

0.177%%* 0.51%%* 0.81%%* 0.34%%* 0.64%* 0.30%*

0.45%* 0.66"** 0.42%** 0.63*** 0.21*

0.06 0.507%%* 0.73%%* 0.56*** 0.79%%* 0.23%*

Note: A profile mean is significantly different from another mean if it has a different superscript than another profile. A mean without superscript is not significantly

different from any other mean.
" p<.05.
" p<.0L
" p <.001.

Table 12

Logistic regression models predicting motivational profile of high-ability (HA) and average-ability (AA) students, controlled for clustering within classes.

Coefficient Adequate curricular challenge Teacher autonomy support Teacher involvement
Model fit

Loglikelihood —3838.733 —3879.725 —3863.470

Scaling correction factor for MLR 1.2806 1.3783 1.3483

AIC 7703.466 7779.449 7746.941

BIC 7778.224 7837.054 7804.558

Odds ratios (95 % CI)
Reference class: good quality motivation
Poor quality motivation
Moderate motivation

High quantity motivation 0.822 (0.633, 1.066)

0.308*** (0.228, 0.415)
0.476*** (0.377, 0.601)

0.456*** (0.365, 0.570)
0.601*** (0.503, 0.719)
0.966 (0.791, 1.18)

0.396*** (0.311, 0.503)
0.552*** (0.454, 0.670)
1.064 (0.856, 1.321)

Note:
that there were no group-based differences in the predictive relationships.

4.1. Motivational profiles across four stages of education

Our first research objective was to identify motivational profiles
across educational stages. We identified consistent profiles within
compulsory education: Good Quality, High Quantity, Moderate, and
Low Quantity profiles. While three of these profiles align with prior
research (Hayenga & Corpus, 2010; Vansteenkiste et al., 2009; Wor-
mington et al., 2012), we found a Moderate profile characterized by
moderate levels of all types of motivation, contrasting previous findings.
An additional Externally Motivated profile emerged in Higher Educa-
tion. Our study aimed to ascertain generalizability by incorporating
multiple samples, revealing largely consistent findings across samples
and alignment with prior research.

Consistent with previous studies, autonomous motivation levels
decreased throughout compulsory education but increased in higher
education, likely due to students engaging with subjects more aligned
with their skills and interest (Vansteenkiste et al., in press). However,
this trend might also reflect sample characteristics, as students with low
quantity motivation were less likely to pursue higher education. Addi-
tionally, the higher education sample only included students still in
school after 3 years, excluding dropouts and likely raising overall
motivation levels.

Regarding differences in profile membership between high-ability
students and average-ability students (RO1b), when differences did
exist higher membership by the high-ability students was noted in
profiles characterized by lower levels of autonomous motivation. These
differences were observed primarily in secondary school, and they were
observed among both samples. These findings suggest that secondary
school may not be meeting the developmental needs of high-ability
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“*p < .001. The models depicted are the final multi-group models, all in which the parameters were constrained to be equal across the ability groups, indicating

students. This interpretation is reinforced by the finding that there
were no significant differences in ability group or intelligence across
profiles in higher education, although differences could also be masked
by the general higher ability level within higher education.

4.2. Transitions between profiles across different educational stages

Our second research objective explored motivational transitions
across four stages of education (RO2a). In Sample 2, while most students
remained in their original profile, those who did transition predomi-
nantly moved towards the Moderate profile. This was true of students in
the Good Quality and High Quantity profiles, which might be expected
given the decreasing levels of autonomous motivation throughout
compulsory education (Gottfried et al., 2001), but it was also true for the
Low Quantity profile, which indicated an increase in autonomous
motivation for a subset of students. Moreover, a fair number of students
from the Low Quantity profile transitioned to the Good Quality profile in
the transition from primary to secondary school (transition probability
= .11), within secondary school (transition probability = .19), and
especially in the transition to higher education (transition probability =
.29). This finding lends some evidence that the nature of higher edu-
cation may be more bolstering to students’ autonomous motivation than
secondary education as proposed by Vansteenkiste et al. (in press).
Further, and more generally, these findings suggest that educational
transitions can offer opportunities for motivational improvement among
students with sub-optimal motivation in previous stages, indicating that
different student subtypes may be optimally motivated in different
educational stages.

Regarding differences between high-ability and average-ability



A. Ramos et al.

students (RO2b), previous work indicated that clinically diagnosed high-
ability students were more likely than their peers to shift towards less
favorable motivational patterns in late primary school (Hornstra et al.,
2023). Our study aimed to test this trend across a longer time frame
among multiple nonselective samples of a non-clinical population of
students with high cognitive ability. Results showed that high-ability
students were more likely than their peers to transition to lower qual-
ity motivation as the progressed from late primary to late secondary
school. First, in the transition from primary to secondary school, high-
ability students were almost three times as likely than their peers to
move from the High Quantity to the Moderate profile, implying de-
creases in both autonomous and controlled motivation. Second, in the
transition from early to late secondary school, high-ability students were
five times as likely than their peers to transition from Good Quality to
Moderate motivation, implying primarily decreases in autonomous
forms of motivation. These findings highlight secondary school as a
problematic context for the motivational development of high-ability
students, at least in the Flemish context, and they echo trends found
within formally identified populations of high-ability students in late
primary school in the Dutch context (Hornstra et al., 2023).

4.3. What are the outcomes of the profiles, and does adaptability of
profiles vary between educational stages?

Regarding our third research objective on examining outcomes of
motivational profiles, consistent findings emerged across samples and
educational stages. Similar to previous research (Hayenga & Corpus,
2010; Vansteenkiste et al., 2009; Wormington et al., 2012), the Good
Quality motivational profile generally yielded the most favorable
educational outcomes. In Sample 2, this profile was associated with the
highest levels of engagement in all educational stages, along with the
High Quantity profile. Students with Good Quality motivation exhibited
lower rates of underachievement in Grade 7, and of grade repetition in
secondary school, compared to other profiles. They also demonstrated
higher math achievement than students with Low Quantity (Grades 6
and 7) and High Quantity (Grade 7) motivation, and they were more
likely to pursue academic studies than students with Low Quantity
motivation. Sample 1 further reinforced these findings, showing higher
behavioral and emotional engagement and lower rates of under-
achievement according to multiple perspectives among students with
Good Quality motivation compared to other profiles. In both samples,
students in the Moderate profile were characterized by relatively good
performance in regards to achievement outcomes, but tended to do more
poorly in regards to other variable (e.g., underachievement, engage-
ment, adequate curriculum challenge). Given that more high ability
students are present in this group, this may explain why the students
performed well academically while not showing optimal engagement.

Beyond the overall agreement with previous work, however, the
current research also brings up some caveats. Similar to the findings of
Corpus and Wormington (2014), in Sample 2 there were no large dif-
ferences in math achievement across profiles in primary school—the
overall Wald test was insignificant for this variable, and only slight
profile-specific differences were found between the Low Quantity and
other profiles. While the authors assumed in their study that the lack of
differences in achievement across profiles could be because close re-
lationships with teachers could encourage engagement, the current
study did find marked differences in engagement between motivational
profiles, with students exhibiting lower quality motivation also showing
lower levels of engagement. In light of this finding, it is more likely that
differences in achievement are not seen yet in primary school because
motivational decline and disengagement often precede declines in
achievement (Landis & Reschly, 2013), not because close relationships
with teachers compensate for lack of autonomous motivation.

Another assertion put forward in previous work is that high quantity
motivation is likely to be more beneficial to achievement outcomes in
older student populations compared to younger ones (Hayenga &
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Corpus, 2010). However, this assertion was not confirmed in our study,
as the High Quantity profile showed consistently positive outcomes
across samples and educational stages, without increasing in advanta-
geousness compared to other profiles. Granted, the lowest age in this
study was the last grade of primary school, so it is possible that it is
already beneficial to have high quantity motivation at this age, and that
the differences would be more pronounced in relation to even younger
students.

4.4. Do needs supportive teaching practices and adequate curricular
challenge predict profile membership?

Finally, our hypotheses regarding the associations between motiva-
tional profiles and needs supportive teaching practices and adequate
curricular challenge (RO4a) as well as our expectations about the re-
lationships being similar for high-ability and average-ability students
(RO4b) were largely confirmed. According to Self-Determination The-
ory, student’s intrinsic motivation is fostered through need supportive
teaching practices (Deci & Ryan, 2002) The current study showed this to
be true within Sample 1, as the profiles highest in intrinsic motivation,
namely Good Quality and High Quantity, reported the highest levels of
the need supportive teaching practices Autonomy Support and
Involvement, with no discernable differences between high-ability and
average-ability students. Interestingly, adequate curricular challenge,
which can be seen as a form of competence support, was also found to
differ across motivational profiles to a similar extent and in similar ways
as needs supportive teaching practices. Students in the Good Quality and
High Quantity profiles reported the highest levels of adequate curricular
challenge, followed by students with Moderate and then students with
Low Quantity beliefs. Predictive relationships between challenge and
the profiles were consistent between high-ability and average-ability
students. These findings echo previous research indicating that lacking
“optimally difficult” schoolwork poses a motivational risk not only to
high-ability students but also to average-ability students (Lavrijsen
etal., 2021). As expected, the high-ability students reported lower mean
levels of adequate curricular challenge compared to their average-
ability peers, which might partially account for their poorer motiva-
tional patterns.

4.5. Strengths, limitations and future directions

As a state-of-the-art study utilizing multiple largescale samples that
include high-ability students selected in analogous ways, this study
provides unique insight into motivational development among high-
ability and average-ability students, demonstrating considerable
strengths. Our approach addressed gaps in the literature in several key
ways. By utilizing multiple samples, we avoided sample-specific find-
ings, a criticism often levied against person-centered work (Pastor et al.,
2007). Additionally, our longitudinal sample spanning compulsory and
higher education mitigated concerns about sample comparability be-
tween different educational stages.

Second, this study clarified and expanded on previous findings by
drawing from large community populations rather than clinically
diagnosed high-ability students, ensuring a less biased sample selection.
Identifying high-ability students by means of standardized cognitive
tests prevents positive or negative selection bias to a larger extent than
many studies among high-ability students, for instance studies which
use nomination by teachers on one hand or clinical diagnosis on the
other hand to select gifted students. Moreover, our study tracked stu-
dents throughout compulsory and higher education, providing a unique
comprehensive view for not only comparisons between high-ability
students and their peers, but between high-ability students and them-
selves across stages of education.

Third, the study incorporated a variety of informants, predictors, and
long-term outcomes, enhancing the validity of the motivational profiles
and bolstering the robustness of our findings. These outcomes included
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reports from students, parents, and teachers, as well as school grades,
standardized achievement scores, and administrative school data. The
variety of outcome measures provided unique insight into the impact of
motivational belief patterns throughout education, and the selected
predictors provided preliminary insight on malleable contextual ele-
ments that can positively influence student motivation.

Despite these strengths, there are significant limitations that should
be acknowledged to guide future research. First, as is the case with
longitudinal studies in general, sample attrition was evident in our
research, particularly between educational stages. While we addressed
missing data in our analyses, there’s unavoidable loss of information as
the sample size decreases over time, and these analyses should ideally be
replicated in other studies.

A particular aspect of sample attrition should be noted regarding the
transition from secondary school to higher education. While it was
beneficial to be able to compare motivational evolution into higher
education among a single sample, the downside of this design is that
pursuit of higher education was partially influenced by motivational
beliefs, potentially biasing our findings. Our findings don’t necessarily
give us insight on whether the higher education environment itself is
more motivational optimal, or if students with better quality motivation
in secondary school were just more likely to pursue higher education
studies. Students with Low Quantity motivation were least likely to
pursue higher education among the profiles, which means that the
subsample of students assessed in higher education did not include those
with the lowest degrees of autonomous motivation in secondary school.
Future work should consider contextual factors influencing motivational
development in late secondary school to better understand how to foster
motivation for higher education. Further, research on contextual factors
in higher education can lend additional insight on how autonomous
motivation can best be sustained within that context.

Another drawback of this study is that the internal consistency of
several of the scales was found to be below the recommended threshold
of o = 0.70. For the motivational variables in Sample 2, this is likely
because each of the scales with lower alphas consisted of only two or
three items. Low internal consistency can indicate potential issues with
measurement precision, and as such the results including these scales
should be interpreted with caution. While the motivational constructs of
Grade 7 in Sample 2 were cross-validated by Sample 1 within the current
study, further research should be conducted across different groups and
in different settings to confirm generalizability of findings.

Regarding the extent to which the current study’s findings are
generalizable, it is worth reiterating that the study was conducted in
Flanders, Belgium, and as such the findings are bound within its
particular educational and cultural context. Although consistent moti-
vational profiles were found across multiple samples and in multiple
educational stages in Flanders, it is quite possible that different findings
would emerge in educational systems that differ structurally from those
in Flandres, for instance in non-tracked secondary schools or in higher
education settings with stringent application procedures. Ideally this
work should be replicated in other countries to confirm the generaliz-
ability of the findings.

A final limitation in the current research is the infrequency of
assessment of motivational beliefs, which occurred at most once a year,
sometimes with multiple years between measurements. While this
approach had the benefit of allowing us a birds eye view of how moti-
vational beliefs generally evolve over the span of an educational career,
more specific and intensive work is needed to have insight on how to
effectively adapt educational contexts to bolster good quality motiva-
tion. With the need to narrow in on specific contextual factors influ-
encing motivational development comes the need to assess motivation
in more fine-tuned, context-specific ways. This could be done for
instance with assessing domain-specific motivation, as previous
research has established that there is increased differentiation across
domains in the development of motivational beliefs over time (Gaspard
et al., 2020). In the current study motivation was assessed in a general
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way, while in reality student’s motivational beliefs often vary in
different school subjects and classes. Further insight could also be
gleaned from more intensive and in-depth measurements, such as diary
studies or experience sampling method. These methods allow for insight
on more temporal fluctuations in motivational beliefs, which could be
tied to more immediate contextual influences.

4.6. Implications and conclusions

This study, as previous person-centered work, has demonstrated that
not only quantity but quality of student motivation matters
(Vansteenkiste et al., 2009). Motivation is multidimensional, and com-
binations of adaptive and maladaptive motivational beliefs can exist
within individual students. Moreover, these combinations of motiva-
tional beliefs are not static, but they evolve as students become older and
progress through the different stages of the educational system. Tran-
sitions between different educational stages seem to represent particular
periods of malleability in student motivation, which can represent pe-
riods of opportunity for researchers and educators alike to hone in on
factors that can better meet student educational needs in the context of
educational change.

As high-ability students showed a strikingly more maladaptive
motivational evolution compared to average-ability students during the
transition to and throughout secondary education, secondary school
arises as a particular context warranting the attention of researchers and
educators. High-ability students tended to migrate away from profiles
characterized by high levels of autonomous forms of motivation towards
the profile characterized by moderate beliefs, which was marked by
higher levels of underachievement and lower levels of engagement and
achievement than the more autonomous profiles. Drawing from self-
determination theory and stage-environment fit theory, we can tenta-
tively conclude that there is work to be done in better tailoring the
learning environment in secondary school to meet the developmental
needs of high-ability students of that age, for example through increased
attention for providing adequate curricular challenge to these students.
Among high-ability students, like their classmates, motivation can be
bolstered when learning needs are satisfied.
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