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SCHOLARLY ARTICLE

High-Ability Students’ Need Satisfaction and Motivation in Pull-Out and Regular 
Classes: A Quantitative and Qualitative Comparison Between Settings
Lisette Hornstra , Marjolijn van Weerdenburg , Maartje van den Brand, Lianne Hoogeveen , 
and Anouke Bakx

ABSTRACT
In this two-part study, high-ability students’ experiences of need support, need satisfaction, and 
motivation in regular and pull-out classes were compared. Quantitative results from Study 1 
indicated that high-ability students (N = 203) reported more satisfaction of their needs for auton-
omy, competence, and relatedness and more favorable motivational outcomes in their pull-out 
class compared to their regular class. In both settings, need satisfaction predicted high-ability 
students’ motivational outcomes. These findings could be explained by the qualitative findings 
from Study 2 which indicated that high-ability students (N = 11) experienced pull-out class teachers 
as more supportive of their needs than their regular class teachers. Overall, findings suggest that 
need-supportive teaching is an effective strategy to foster high-ability students’ motivation in both 
regular classes as well as pull-out classes.
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In regular classes in primary and secondary education, 
there is a great diversity among students in academic 
readiness, learning preferences, and motivation, which 
can make it difficult for teachers to meet the individual 
needs of all students, including high-ability students 
(Laine & Tirri, 2016). This is one of the reasons why 
there has been an increase in the number of intervention 
programs for high-ability students, including pull-out 
classes (Kim, 2016; Subotnik et al., 2011). Pull-out classes 
are homogeneous classes for high-ability students in 
which they spend part of their school week with other 
high-ability students. Research suggests that they can have 
positive effects on high-ability students’ motivation and 
achievement in upper primary education (e.g., Gubbels 
et al., 2014; Kim, 2016). According to self-determination 
theory, students’ motivation and engagement are fostered 
when the learning context satisfies three basic psycholo-
gical needs: autonomy, competence, and relatedness 
(Ryan & Deci, 2000; Stroet et al., 2013). However, few 
studies have examined whether high-ability students’ 
basic psychological needs are better met in pull-out classes 
than in regular classes and whether this indeed results in 
better motivational outcomes.

Our first aim was therefore to examine whether high- 
ability students experienced higher levels of need satis-
faction in pull-out classes compared to their regular class 
and how this was, in turn, associated with their motiva-
tion (intrinsic motivation, amotivation, and behavioral 
engagement) in both settings. In addition, we 

qualitatively explored differences between teaching 
practices in regular and pull-out classes that may explain 
differences in students’ experiences of need satisfaction 
and motivation across both settings. Thereby, this two- 
part study aimed to provide a better understanding of 
how high-ability students’ needs can best be met in both 
settings.

Need satisfaction and need-supportive teaching

The three psychological needs described in self- 
determination theory, that is, autonomy, competence, 
and relatedness, are stated to be universal and innate 
(Vansteenkiste et al., 2020). Need satisfaction refers to the 
experience of having these psychological needs met, 
whereas need support refers to contextual factors that 
may contribute to need satisfaction (Deci & Ryan, 2000). 
In classrooms, teachers can satisfy their students’ basic 
needs by three dimensions of need-supportive teaching: 
(a) provision of autonomy support, (b) provision of struc-
ture, and (c) involvement (Ryan & Deci, 2000; Stroet et al., 
2013). Research has shown that satisfaction of these three 
needs has positive effects on students’ motivation and 
behavioral engagement (for a review see Stroet et al., 2013).

Autonomy-supportive teaching can be distinguished 
into several components. Teachers can provide choices, 
explain the relevance of the task, lesson, or behavior, or 
show respect, by allowing criticism, and by using infor-
mational instead of controlling language (Stroet et al., 
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2013). The need for competence refers to students feel-
ing able to meet the challenges of their schoolwork and 
to stretch their abilities (Niemiec & Ryan, 2009). To 
meet this need, teachers can offer their students struc-
ture through the provision of clarity, guidance, encour-
agement, and informational feedback (Stroet et al., 
2013). Particularly relevant for high-ability students 
may be that competence is also supported by the provi-
sion of optimally challenging work. Finally, teachers can 
meet students’ need for relatedness by means of involve-
ment. A positive relationship with teachers is important 
for students’ well-being, engagement, and various other 
developmental outcomes (Roorda et al., 2017). 
Involvement includes multiple components: showing 
affection, expressing attunement, dedicating resources, 
and being dependable and available to offer support 
(Stroet et al., 2013). Moreover, not only teachers, but 
also peers form an important part of preadolescent stu-
dents’ social context (Furrer & Skinner, 2003). Hence, 
positive relations with classmates can also contribute to 
the satisfaction of the need for relatedness (Guay et al., 
2017), and thereby potentially students’ motivation.

Need satisfaction and need-supportive teaching in 
high-ability students

Only a few (and very few recent) studies focused speci-
fically on ways to support preadolescent high-ability 
students’ needs for autonomy, competence, and related-
ness. First, regarding autonomy, research suggested that 
high-ability students need independent learning activ-
ities and opportunities to work in their areas of passion 
and talent (e.g., Van Tassel-Baska & Brown, 2007). 
Miserandino (1996) found that high-ability students in 
grades 3 and 4 who experienced more autonomy in 
school, felt more involved, participated more, and per-
sisted more in their school tasks. In a small-scale inter-
view study, Garn and Jolly (2014) found that teachers 
who provided choice and supported the learning inter-
ests of the students, were identified by preadolescent, 
high-ability students as most effective in motivating 
them at school.

Second, regarding competence, high-ability students 
require tasks with a high level of abstraction, complexity, 
openness, transformation, and ambiguity. Moreover, 
they want to be challenged and need advanced learning 
content (Rogers, 2007; Van Tassel-Baska & Brown, 
2007). High-ability students who experienced a lack of 
competence have been found to be less curious, less 
persistent in school tasks, more anxious, angry, and 
bored, and were reported to be ignoring, avoiding, and 
faking schoolwork (Miserandino, 1996).

Third, regarding relatedness with the teacher, several 
studies indicated the importance of relatedness for high- 
ability students. In Bakx et al. (2019), high-ability stu-
dents in upper primary school reported, like other stu-
dents, that relatedness was the most important quality of 
a good teacher. Garn and Jolly (2014) found that high- 
ability students appreciated teachers who expressed 
interest in their lives beyond school and that social 
interactions with teachers were important for students’ 
motivation. Kesner (2005) indicated that a secure and 
positive relationship with the teacher is especially 
important for high-ability students, because of the 
unique socioemotional challenges that they may face 
due to their high abilities. However, it has been reported 
that preadolescent high-ability students in regular class-
rooms experience their relationship with their teacher 
more negatively than high-ability students in specialized 
high-ability programs (Vogl & Preckel, 2014). Pull-out 
classes with specialized teachers might better fit high- 
ability students’ needs because specialized teachers seem 
better at creating high-quality relationships with high- 
ability students than nonspecialized teachers (Vogl & 
Preckel, 2014). Indeed, findings of a study by Maulana 
et al. (2014) suggested that secondary school students 
(aged 11–13 years) in high-ability classes experienced 
a better relationship with their teacher than their peers 
in mixed-ability classes. Contrarily, Van Rossen et al. 
(2021) indicated that preadolescent high-ability students 
in upper primary school reported equally positive rela-
tionships with their pull-out class teacher as with their 
regular-class teacher.

Regarding relatedness with classmates, research has 
indicated that throughout primary and secondary 
school, high-ability students are perceived to be popular 
and well-liked by their regular classmates (Peairs et al., 
2019). However, high-ability students themselves may 
perceive this differently. Various studies suggested that 
high-ability students in primary and secondary schools 
can feel different from their peers and do not always feel 
accepted by classmates (Coleman et al., 2015). Some 
high-ability students consider their cognitive ability as 
a source of difficulties for their social relationships (e.g., 
Cross et al., 2018). They are found to seek relationships 
with like-minded peers to obtain a sense of intellectual, 
social, and emotional connectedness. Pull-out classes 
provide them with the opportunity to do so. The regular 
classroom may therefore not be the learning environ-
ment in which high-ability students’ need for relatedness 
can fully be supported. Results of two recent studies 
among preadolescent student in upper primary school 
seem to support this. Hornstra et al. (2020) have shown 
that high-ability students in regular classrooms reported 
less relatedness satisfaction with classmates than their 
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classmates. Van Rossen et al. (2021) indicated that high- 
ability students in pull-out programs reported higher 
quality relationships with their peers in pull-out classes 
than with their peers in their regular class.

Based on the claim that the three basic psychological 
needs in self-determination theory are universal (Ryan 
& Deci, 2000), it can be expected that high-ability stu-
dents, like other students, benefit when their needs for 
autonomy, competence, and relatedness are met. This is 
supported by findings of Hornstra et al. (2020) which 
indicated that both high-ability students and their class-
mates were more motivated when they experienced 
higher levels of need satisfaction. However, this study 
only concerned students’ motivation in regular classes. 
Given the increased popularity of pull-out classes, many 
high-ability students navigate between two educational 
settings: their regular class and a pull-out class (Cash & 
Lin, 2021). Pull-out classes are designed to be tailored to 
the educational needs of high-ability students and may 
therefore offer a more need-supportive context for them.

Pull-out classes

Pull-out classes refer to classes that are attended by high- 
ability students for a specified period of time, during and 
instead of regular lessons. The focus is typically on 
enrichment, providing more challenge, and offering 
high-ability students opportunities to interact with like- 
minded peers (Yang et al., 2012). Enrichment is typically 
offered through “exploratory activities, in-depth materi-
als on a topic, materials for the development of higher 
level thinking processes and skills, self-selected indepen-
dent projects, or authentic products or services for 
a real-world audience” (Kim, 2016, p. 103).

There are several studies suggesting that the learning 
environment in pull-out classes may be more conducive 
to the educational needs of high-ability students com-
pared to regular classes. For example, high-ability stu-
dents in upper primary school seem to perceive pull-out 
classes to be more interesting, challenging, and enjoy-
able than regular classes (Yang et al., 2012). 
Furthermore, Hornstra et al. (2017) found that high- 
ability students in upper primary school who attended 
a pull-out program experienced more positive and less 
negative emotions than a matched control group in 
regular education. Moreover, studies on enrichment 
programs, including pull-out classes, revealed positive 
effects on students’ learning behavior and motivation 
across different levels of education (Kim, 2016). 
Finally, Gubbels et al. (2014) found that motivation for 
schoolwork of high-ability students in upper primary 
school who attended a pull-out class half day a week, 

remained stable over time, whereas this motivation 
declined among high-ability students who did not 
attend a pull-out class.

Motivation

In the present study, we focused on three aspects of 
students’ motivation as outcome variables, namely stu-
dents’ intrinsic motivation, amotivation, and behavioral 
engagement. Intrinsic motivation refers to the inherent 
tendency to seek challenges, to exercise one’s capacities, 
to explore, and to learn. Intrinsically motivated persons 
are engaged in an activity for their own sake rather than 
for an external reason (Ryan & Deci, 2000). Amotivation 
refers to a lack of motivation (Ryan & Deci, 2000). 
Individuals who are amotivated do not act, act without 
intent, or lack the intention to act (Pelletier et al., 2001). 
They feel disintegrated or detached from their actions, 
invest little effort and energy in their effectuation, and 
are likely to give up entirely (Green-Demers et al., 2008). 
Behavioral engagement can be seen as the behavioral 
expression of motivation (Reeve et al., 2004). Engaged 
persons are active, goal-directed, and persistent (Furrer 
& Skinner, 2003). Students are more likely to become 
engaged when challenge and ability are aligned 
(Csikszentmihalyi et al., 2018).

The present study

We conducted a two-part study and combined insights 
from multiple data sources. Study 1 quantitatively com-
pared high-ability students’ levels of need-satisfaction 
and motivation in the pull-out class and regular class. 
Based on prior research describing positive experiences 
of high-ability students in pull-out classes (e.g., Yang 
et al., 2012) and prior studies suggesting favorable moti-
vational outcomes in pull-out classes (e.g., Gubbels et al., 
2014; Hornstra et al., 2017; Kim, 2016), we hypothesized 
that high-ability students reported higher levels of need 
satisfaction and more favorable motivational outcomes 
(higher intrinsic motivation and behavioral engagement, 
lower amotivation) in the pull-out class compared to the 
regular class. Based on self-determination theory’s 
assumption of universality (Vansteenkiste et al., 2020), 
we hypothesized need satisfaction to have mostly simi-
lar, positive effects on high-ability students’ motivation 
in both settings.

To provide explanations for potential differences 
obtained in Study 1, Study 2 focused specifically on 
how high-ability students experienced and compared 
the teaching practices in both types of settings in terms 
of need-supportive teaching. Given the more explorative 
nature of this aim, qualitative interviews were conducted 
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with high-ability students who attended a pull-out class 
once a week. Self-determination theory’s framework of 
need-supportive teaching was used to describe and 
interpret students’ answers. Because students in pull- 
out classes navigate between two different educational 
settings on a weekly basis, this offered a unique oppor-
tunity to ask these students to compare and contrast 
their experiences in both settings. Together, both studies 
aimed to provide more insight into the underlying 
mechanisms explaining why pull-out classes may offer 
a more motivating context for high-ability students than 
regular classes.

Study 1

In Study 1, it was quantitatively examined whether high- 
ability students who attended a pull-out class at their 
own school once a week perceived more autonomy, 
competence, and relatedness satisfaction in the pull- 
out class compared to their regular class and whether 
this resulted in more adaptive motivational outcomes in 
the pull-out class (higher intrinsic motivation, lower 
amotivation, and higher behavioral engagement).

Method of Study 1

Sample and procedure of Study 1
Participants in Study 1 were 203 high-ability students 
from 11 Dutch primary schools (36% girls) aged 
between 8 and 13 years (M = 9.86 years; SD = 1.20). 
Primary education in the Netherlands lasts 8 years (i.e., 2 
years of kindergarten and Grade 1 to 6). The students of 
the present study were in Grade 3 to 6. The primary 
schools all participated in a research network in which 
teachers collaborate with universities to conduct prac-
tice-oriented research concerning educational practices 
for high-ability students. Participating students attended 
a pull-out class for 2–3 hr a week at their own school and 
the other 4 days a week, they attended a regular class. 
The participating schools were all characterized by 
a school population with a relatively high socioeconomic 
status (SES) and few minority students. Furthermore, 
similar to prior research in various countries (e.g., 
Bianco et al., 2011; Erwin & Worrell, 2012), girls, stu-
dents with low-educated parents, and minority students 
were underrepresented in pull-out classes compared to 
the general Grade 3–6 population of their schools.

The exact criteria for participation in the pull-out 
program differed per school, but in all instances, the 
pull-out programs were aimed at students who were 
high performing and cognitively ahead of their peers. 
Data from standardized achievement tests showed that 
the participating students performed significantly better 

than their classmates on standardized achievement tests 
of reading comprehension (Cohen’s d = 1.18) and 
mathematics (Cohen’s d = 1.00). Students who attended 
a pull-out class were also more often officially certified as 
gifted by a clinician or suspected to be gifted by their 
teacher compared to their classmates (66.5% ver-
sus 3.2%).

The study was approved by the local institutional 
review board. Prior to the start of the data-collection, 
parents received an information letter about the study 
and could object to participation of their child in the 
study. Students filled out the questionnaires during reg-
ular school hours in their regular class.

Instruments of Study 1
Need satisfaction. Need satisfaction was measured with 
The Basic Psychological Need Satisfaction and 
Frustration Scale ([BPNSFS]; Chen et al., 2015; Dutch 
version by Haerens et al., 2015). This questionnaire 
consists of 24 statements that measure the degree of 
need satisfaction and frustration. All items had to be 
answered on a five-point Likert scale from 1 (totally not 
applicable to me) to 5 (totally applicable to me). Because 
the BPNSFS only focuses on the relatedness with class-
mates, we added a fourth scale that assessed relatedness 
with the teacher (Peetsma et al., 2001). All scales were 
included once for the regular and once for the pull-out 
class. For both settings, a confirmatory factor analysis 
(CFA) fitted the data well and supported a 4-factor 
solution in which satisfaction and frustration items 
were combined into one scale for each need, with the 
frustration items loading negatively on these scales (reg-
ular class: χ2(426) = 641.82, p < .001, RMSEA = .050, 
CFI = .902, SRMR = .064; pull-out class: χ2(426) = 
661.102, p < .001, RMSEA = .053, CFI = .907, SRMR = 
.067). See, Table 1 for example, items and Cronbach’s 
Alphas.

Motivation. Motivation was assessed with the 4-item 
subscale Intrinsic Motivation of the Self-Regulation 
Questionnaire Academic (Ryan & Connell, 1989), the 
4-item scale Amotivation from the Academic Motivation 
Scale by Vallerand et al. (1992), and the 5-item subscale 
Behavioral engagement by Nie and Lau (2009). All items 
were rated on a 5-point scale ranging from 1 (totally not 
applicable to me) to 5 (totally applicable to me). A back- 
translation procedure (Hornstra et al., 2020) was used to 
translate the scales to Dutch. For both settings, CFAs 
supported the three-factor solution (regular class: χ2 

(62) = 126.33, p < .001, RMSEA = .072, CFI = .917, 
SRMR = .067; pull-out class: χ2(62) = 101.92, p = .001, 
RMSEA = .057, CFI = .947, SRMR = .058). All items 
loaded on their respective factors with a loading > .40, 
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with the exception of one item for amotivation. 
Removing this item for the regular class as well as the 
pull-out class increased the internal consistency for both 
settings. See Table 1 for example items and Cronbach’s 
Alphas.

Data analyses of Study 1
Paired samples t-tests were used to investigate differ-
ences in motivation and need satisfaction between set-
tings. Effect sizes d were calculated according to 
Borenstein (2009). Predictability of need satisfaction 
for the three motivational aspects was investigated by 
linear regression analyses. Every regression analysis con-
tained two steps. In the first step, we entered gender and 
grade as covariates. In the second step, we added the 
four dimensions of need satisfaction as predictors to 
estimate their relationship with the outcome variable 
while controlling for grade and gender. To examine 
whether the associations between need satisfaction and 
students’ motivational outcomes differed between the 

two settings, z-scores were calculated (e.g., Paternoster 
et al., 1998). Z-scores above 1.96 indicate a significant 
difference between the regression coefficients. 

Z ¼
bpredictorpull� outclass � bpredictorregularclass

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

SEpredictorpull� outclass
� �2

þ SEpredictorregularclass
� �2

q

Results of Study 1

Table 2 presents the descriptive statistics and bivariate 
correlations. In both settings, students reported rela-
tively high levels of intrinsic motivation, behavioral 
engagement, and need satisfaction (as the scores were 
above the theoretical mean of 3 of the scale), and rela-
tively low levels of amotivation (below the theoretical 
mean of 3). Significant differences were found on all 
variables in favor of the pull-out class.

Table 3 presents the results of the regression analyses. 
Autonomy satisfaction was a significant predictor of 
intrinsic motivation, amotivation, and behavioral 
engagement in both settings. Z-scores indicated that 
the strength of the regression coefficients did not differ 
between the two settings, suggesting that autonomy 
satisfaction was equally beneficial for students’ motiva-
tional outcomes in the regular class as in the pull-out 
class.

Competence satisfaction was positively associated 
with intrinsic motivation in the pull-out class, but nega-
tively in the regular class. Moreover, even though the 
regression coefficients for the relations between compe-
tence satisfaction and amotivation failed to reach sig-
nificance in both settings, the regression coefficients 
differed significantly from one another as the regression 
coefficient was positive in the regular class and negative 
in the pull-out class. With regard to behavioral engage-
ment, the results indicated that competence satisfaction 
was a positive predictor of behavioral engagement in 

Table 1. Number (N) of items, example items, and internal 
consistencies of scales assessing need satisfaction and motiva-
tional outcomes in both settings (regular and pull-out class).

Cronbach’s α

Scale Example Item Regular
Pull- 
Out

Autonomy 
Satisfaction

In the regular/pull-out class, I feel like 
I can choose many things myself

.77 .82

Competence 
Satisfaction

In the regular/pull-out class, I am 
insecure about my skills (r)

.83 .84

Relatedness 
Satisfaction 
Classmates

In the regular/pull-out class, I often 
feel excluded by my classmates (r)

.89 .88

Relatedness 
Satisfaction 
Teacher

In the regular/pull-out class, I feel 
comfortable with my teacher

.87 .91

Intrinsic 
Motivation

In the regular/pull-out class, I work 
hard because it is important for 
later

.84 .86

Amotivation In the regular/pull-out class, I feel like 
I waste my time.

.75 .75

Behavioral 
engagement

In the regular/pull-out class, I pay 
attention during the lessons

.71 .87

Table 2. Means and standard deviations and effect sizes (d) for differences between regular class and pull-out class and correlations in 
both settings (regular/pull-out class).

Regular Class Pull-Out Class Correlations

M SD M SD d 1. 2. 3. 4. 5. 6.

Motivational outcomes
(1) Intrinsic motivation 4.17** .70 4.45** .61 .43 -
(2) Amotivation 1.93** .80 1.39** .66 .73 −.40**/-.54** -
(3) Behavioral engagement 4.07** .50 4.29** .58 −.41 .43**/.59** −.37**/-.44** -
Need satisfaction
(4) Autonomy 3.27** .59 4.00** .64 1.19 .52**/.59** −.41**/-.53** .45**/.60** -
(5) Competence 4.01** .60 4.11** .57 .17 .18*/.48** −.06/-.39** .36**/.55** .37**/.54** -
(6) Relatedness - Teacher 3.92** .70 4.14** .74 .29 .25**/.43** −.15*/-.36** .18*/.46** .48**/.58** .28**/.44** -
(7) Relatedness - Classmates 4.02** .69 4.22** .60 .34 .47**/46** −.31**/-.49** .26**/.58** .30**/.60** .39**/.57** .22**/.51**

Note. Asterisks indicate statistically significant differences in means across settings based on paired t-tests or significant correlations. 
* p< .05, ** p < .01.
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both the regular class and pull-out class and the regres-
sion coefficients did not significantly differ between the 
two settings.

Relatedness with the teacher was positively associated 
with intrinsic motivation in the regular class, but not in 
the pull-out class, and the regression coefficients signifi-
cantly differed. Furthermore, the negative association 
between relatedness with the teacher and amotivation 
in the regular class just failed to reach significance (p = 
.050), whereas this relation was found to be significant in 
the pull-out class. These regression coefficients did not 
differ significantly. Relatedness with the teacher was not 
associated with behavioral engagement in the regular 
class, but positively with behavioral engagement in the 
pull-out class, and the regression coefficients signifi-
cantly differed. Finally, relatedness with classmates was 
not significantly associated with any of the motivational 
outcomes in either setting. Together, the four dimen-
sions of need satisfaction explained 34%, 19%, and 32% 
of the additional variance in intrinsic motivation, amo-
tivation, and behavioral engagement, respectively, in the 
regular class, after accounting for gender and grade. 
Need satisfaction was a stronger predictor of motiva-
tional outcomes in the pull-out program and explained 
39%, 32%, and 48% of the variance in intrinsic motiva-
tion, amotivation, and behavioral engagement, respec-
tively, in the pull-out class.

Study 2

The results of Study 1 confirmed the hypotheses that 
high-ability students experience more satisfaction of 
their needs for autonomy, competence, and relatedness 
in their pull-out class compared to their regular class 
and are therefore more motivated in their pull-out class. 
Study 2 focused on the teaching practices that may 
account for these differences, to explain how teachers 
can support high-ability students’ needs in pull-out and 
regular classes according to high-ability students them-
selves. Therefore, we used interview data that were col-
lected prior to Study 1 as part of another research 
project.

Whereas Study 1 included students attending a pull- 
out class at their own school, data for Study 2 were 
collected from students attending an external pull-out 
class at another school than their regular school. There 
are many similarities between both types of pull-out 
classes: (a) both are offered to high-ability students 
with above average cognitive abilities; (b) participants 
are pulled out of their class for part of the week to attend 
high-ability programs; (c) the curricula focus on enrich-
ment and are not related to the curricula of the regular 
class; (d) students are taught among like-minded peers 

in a homogeneous setting; and (e) students are taught by 
teachers who were specialized in teaching high-ability 
students. As such, experiences from students in external 
pull-out classes concerning their teachers’ need- 
supportive teaching practices may help to explain the 
differences in students’ experiences of need satisfaction 
and motivation obtained in Study 1.

Method of Study 2

Participants in Study 2
The sample of Study 2 was derived from another research 
project on the effects of high-ability programs. From the 
external pull-out classes involved in this other research 
project, students were randomly selected and invited to 
participate in an interview. They were sampled from mul-
tiple programs and classes to aim for variation. Eleven 
students (five boys and six girls) participated. They 
attended Grades 4 or 5 and their ages ranged from 10 to 
11 years old. Additional background information on the 
participants of Study 2 can be found online in Appendix 
A (https://doi.org/10.5281/zenodo.5642790). The demo-
graphics suggest that, similar to Study 1, the sample con-
sisted of a relatively low number of students from minority 
or more economically disadvantaged backgrounds.

The participating students attended four different 
external pull-out classes offered by two different pull- 
out programs (Program A and B). They attended one of 
these programs for 3–4 hr a week at another school than 
their own regular school. Program A was offered to 
high-ability students from several primary schools in 
a large city in the Netherlands. Selection for Program 
A was based on students’ scores on tests measuring 
logical thinking, creativity, and motivation. There were 
no predefined cutoff scores and final selection was deter-
mined based on observations by a specialist in gifted 
education. Program B was offered to high-ability stu-
dents from several primary schools in a region with 
small and large towns in the southern part of the 
Netherlands. Selection for program B was based on 
a combination of nominations by the regular school 
teacher, prior academic performance of the student, 
and a diagnostic evaluation that included an IQ test. 
Program B also had no predefined cutoff scores included 
in the admission criteria. In both types of programs, the 
content of the pull-out classes was focused on enrich-
ment, by providing in-depth authentic activities, project 
work, creative assignments, and by offering additional 
courses such as Spanish, Chinese, and chess, which were 
not offered by the regular schools. Both programs were 
predesigned, but with a high degree of autonomy for 
teachers to adapt the program according to their stu-
dents’ interests or their own ideas.
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Interviews and procedure of Study 2
Prior to data collection, parents and students were asked 
for active consent for participation in an interview. Data 
were gathered by means of semistructured interviews. 
The interviews took place at the school of the pull-out 
class and the duration was between 20 and 30 min. The 
interviews were conducted by the first author, and two 
research assistants who were trained by the first author. 
They all used the same interview protocol. To get 
a general impression of the teaching characteristics 
that these students considered to be important and to 
open up the conversation, students were first asked to fill 
out a mind map that was developed by Bakx et al. (2019) 
with one open question: “What is a good teacher for 
students like you?” This mind map format offered stu-
dents the opportunity to describe their own answers, 
without being influenced by prestructured items or 
clues. During the interview, the students were asked to 
explain the aspects they filled out and how these aspects 
were experienced in their regular class and pull-out 
class. First, students were asked “What did you write 
down and why?” For each answer on the mind map, they 
were asked how important it was to them, and to what 
extent they experienced this in their pull-out class and 
regular class. Next, the interviewer asked about other 
differences between the regular and pull-out class. If 
their answers did not cover all aspects of need- 
supportive teaching (i.e., autonomy, structure, involve-
ment), the interviewer explicitly asked about other dif-
ferences between these aspects. For the full interview 
protocol, see Appendix B (https://doi.org/10.5281/ 
zenodo.5642981). Previous research indicated that stu-
dents’ general descriptions of “good teaching” can be 
analyzed in terms of autonomy support, structure, and 
involvement (Bakx et al., 2019).

Data analyses of Study 2
All interviews were conducted and analyzed in Dutch. 
First, the interviews were transcribed, after which units 
of meanings (referred to as statements) were distin-
guished, referring to a consistent theme or idea. This 
could be a few words or a single sentence, but also 
various sentences that formed a chain of arguments. 
Data were coded with a directed content analysis 
approach (Hsieh & Shannon, 2005; Miles & 
Huberman, 1994; Schreier, 2012). This deductive 
approach was chosen as we relied on an existing theore-
tical framework (i.e., self-determination theory’s con-
ceptualization of need-supportive teaching) to guide 
the initial coding.

The statements were first distinguished into three 
main categories: (a) aspects of teaching the student 
considered to be important; (b) experiences (positive 

or negative) of need-support in the regular class; and 
(c) experiences (positive or negative) of need-support in 
the pull-out class. Statements were included in both 
category b and c when they involved a direct comparison 
between both settings (“In my [regular] class, it is like, 
yes, this is what we are going to do. But here [in the pull- 
out class], it is uhm . . . like you have more choices about 
what you do”). Next, statements in all three categories 
were coded based on a rating sheet that assessed need- 
supportive teaching from the perspective of self- 
determination theory (based on Stroet et al., 2015). 
This rating sheet contained three dimensions, autonomy 
support, structure, and involvement, and within each 
dimension several components were distinguished (see 
Table 4). Answers that could not be coded within one of 
the three dimensions of need-supportive teaching were 
coded as “other” and excluded from further analyses. 
After eight to nine interviews, theoretical saturation was 
reached and the additional interviews did not result in 
new findings.

To ensure trustworthiness, intercoder reliability was 
established (O’Connor & Joffe, 2020). The third author 
and an independent researcher first coded 20% of the 
interview statements independently into the three 
dimensions of need-supportive teaching and their 
respective components. After that, the two coding out-
comes were compared and full agreement was initially 
reached on 73% of the codes, which was considered 
satisfactory (Syed & Nelson, 2015). The statements for 
which full agreement was not reached were discussed by 
both coders to come to consensus and, after that, coded 
again based on their consensus. Thereafter, the third 
author coded the remaining 80% of the interview state-
ments. All phases of the qualitative study, including the 
coding process, took place under close supervision of the 
entire research team consisting of all members of the 
larger research project. All steps in the coding process 
were regularly discussed within this research team.

Results of Study 2

Results on the perceived dimensions of need-supportive 
teaching that the students considered important are 
summarized in the first two columns of Table 4. These 
are the statements that were given in response to ques-
tions regarding the characteristics of a good teacher for 
“students like you” and the perceived importance of 
those characteristics. The extent to which they experi-
enced these aspects in both settings are presented in the 
other columns. Students mentioned aspects of structure 
and involvement most frequently as being important to 
them; 60.4% of the statements referring to aspects of 
teaching that the students considered to be important 
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were coded as offering structure (e.g., “A teacher who 
helps you, when you don’t understand it.”—Bella); 
27.1% were coded as involvement (e.g., a teacher who 
can sympathize with others, because imagine if you have 
a problem, then she can sympathize and understand 
how you feel”—Bella); and 12.5% were coded as auton-
omy support (“that she won’t say ‘what a silly opinion’ 
or anything like that, but that it is just being 
respected.”—Mia).

The students reported clear differences in need- 
supportive teaching between both settings. Table 4 indi-
cates that students more frequently mentioned positive 
experiences of need support than negative experiences 
with regard to the pull-out class (89 positive statements 
and 4 negative statements), whereas the opposite was 
found for the regular class (39 positive statements and 73 
negative statements). Timothy, for example, said: “At 
[pull-out program B], I think they practiced more with 
high-ability children. At [my regular school], I just get 
extra work.” It is important to note that these findings 
do not mean that students experienced the regular class 
or the regular teacher to be unsupportive of their needs. 
Since many of their statements involved a direct com-
parison of both settings, these findings mostly show that 
the students indicated that they experienced less need 
support in the regular class compared to the pull-out 
class.

Components of autonomy-support were mentioned 
less often than the other two aspects of need-supportive 
teaching (12.5% of the statements), and in some cases, 
only when prompted. Several students indicated that 

they received more choices and freedom in the pull- 
out class (e.g., “You get to decide where you want to 
sit, but [that’s because] we can also actually handle 
that.”—Mia). Fostering relevance (“If I hadn’t been 
taught math in Grade 1, then, well . . . I would not have 
a clue if I had 10 Euros and at the cash deck, I wouldn’t 
know how much . . . ”—Timothy), or showing respect 
(e.g., “A teacher who listens to children and their ideas, 
because that’s also kind of nice, especially if she also acts 
on it.”—Simon) were not frequently mentioned for 
either setting (2 times).

With regard to structure, encouragement was men-
tioned most often as being important to the students (30 
times, by 10 out of 11 students). Most of these answers 
(66.7%) referred to needing challenge. For example, 
students stated that they wanted to be challenged, and 
wanted to learn new things. Oliver, for example, said “If 
I have to go to school, then I also want to learn. If I am 
not learning, I won’t go.” The students indicated they 
experienced more challenge in the pull-out class. Callum 
said: “I like that we get a challenge, something you really 
have to think about, because [in my regular class], 
there . . . I just solve everything really quickly there.” 
Other answers in the category encouragement referred 
to communicating high expectations or giving praise. 
Over half of the students mentioned clarity (e.g., “a 
teacher who intervenes when it’s needed”—Simon) and 
guidance (“who explains a lot”—Noah) as important 
teaching characteristics (7 and 8 of the students, respec-
tively). They experienced less guidance and clarity in 
their regular classes, because they felt that other children 

Table 4. Perceived importance of aspects of need-supportive teaching and perceived aspects of need-supportive teaching in the 
regular and pull-out class (N = 11).

Importance of Aspects

Perceived Aspects

Regular Class Pull-Out Class

Positive Negative Positive Negative

Components
Times 

mentioned
Number of 

students
Times 

mentioned
Number of 

students
Times 

mentioned
Number of 

students
Times 

mentioned
Number of 

students
Times 

mentioned
Number of 

students

Autonomy-support
Choice 3 3 7 4 9 6 22 7 1 1
Fostering 

relevance
5 4 0 0 0 0 0 0 0 0

Respect 4 3 0 0 1 1 1 1 0 0
Structure
Clarity 11 7 2 1 15 4 10 4 0 0
Guidance 16 8 3 2 1 1 5 4 0 0
Encouragement 30 10 14 6 35 11 32 10 2 2
Informational 

feedback
1 1 0 0 0 0 0 0 0 0

Involvement
Affection 15 9 11 6 4 3 12 7 1 1
Attunement 11 7 2 1 8 5 5 4 0 0
Dependability a 0 0 0 0 0 0 2 1 0 0

aDependability also included ‘dedicate resources’ from Stroet et al. (2015).
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needed it more (e.g., “The teacher gives more explana-
tions to other children. But I get that, they find it diffi-
cult.”—Jana) or because the teacher in their pull-out 
class actually understood the material better than the 
teacher in their regular class (e.g., “My pull-out class 
teacher is actually more clever than my other teacher. 
She really gets it, when I don’t get it.”—Jana). Vera 
indicated that she did not often get to answer the tea-
cher’s questions in the regular class (e.g., “I often raise 
my hand with every question, but she always lets other 
students answer, because she knows I know the 
answer. . . . but it could actually be inspiring to other 
students, so they’ll better understand it.”). Informational 
feedback, another component of structure, was only 
mentioned once (“Explain what you did wrong. You 
can just say this is wrong, but what exactly did you do 
wrong?”—Jana).

With regard to involvement, affection was mentioned 
most often as being important to the students (15 times, by 
9 students). According to the students, teachers needed to 
be nice, kind, and preferably also funny. Some students (n 
= 6) indicated that their teacher at the pull-out class was 
more affectionate and more attuned to their needs (e.g., 
“The teacher in the pull-out class shows more interest in 
me than the teacher in my regular class. My teacher in the 
pull-out class is honest and understands me better.”— 
Vera). Yet, there were also students (n = 5) who liked the 
teacher at their regular class better or who did not experi-
ence a difference in affection. Attunement was mentioned 
by over half of the students as being important (11 times by 
7 students), indicating that they felt it was really important 
to have a teacher who understood them. Finally, Vera 
referenced a lack of attunement from her teacher at the 
regular school, because “in my regular class, I think they 
find it more difficult that I always want attention.”

General discussion

Pull-out classes are an increasingly popular educational 
intervention for high-ability students in primary educa-
tion. In this paper, we examined whether high-ability 
students experienced more satisfaction of their needs for 
autonomy, competence, and relatedness, and subse-
quently more motivation in their pull-out class than in 
their regular primary education class. Quantitative find-
ings indicated that this was indeed the case. Although 
high-ability students reported relatively high levels of 
need satisfaction and motivation in both settings, they 
reported more need satisfaction and more favorable 
motivational outcomes in pull-out classes than regular 
classes. Interviews with 11 primary school students 
attending a pull-out class indicated that pull-out class 
teachers were experienced to be more need-supportive 

and better suited to meet the needs of high-ability stu-
dents than regular teachers. By comparing high-ability 
students’ experiences in both settings, both quantita-
tively and qualitatively, the present study makes 
a unique contribution to the literature.

Findings of Study 1 indicate that high-ability students 
in primary education experienced higher levels of need 
satisfaction in the pull-out class due to which they also 
felt more motivated in pull-out classes than in regular 
classes. The qualitative results of Study 2 seem to corro-
borate the findings of Study 1 and provide a better 
understanding of how the differences in students’ need 
satisfaction and motivation can be explained. That is, 
pull-out class teachers were described as being more 
supportive of students’ need for autonomy, competence, 
and relatedness than regular teachers.

With regard to autonomy, quantitative findings indi-
cated that autonomy satisfaction was the strongest pre-
dictor of students’ motivational outcomes in both 
settings. Somewhat surprisingly though, students in 
Study 2 did not frequently mention autonomy support 
as being important to them. Yet, when asked about 
differences between both settings, they did report 
experiencing more choices and freedom (i.e., aspects of 
autonomy support) from their pull-out class teacher 
than from their regular class teacher. Providing choices 
and freedom has been found to be related to increased 
intrinsic motivation because students feel that the activ-
ities are more personalized and “fun” (e.g., Garn & Jolly, 
2014).

With regard to competence, previous research 
emphasized the need of high-ability students to be 
exposed to advanced learning content beyond their 
grade level (Van Tassel-Baska & Brown, 2007). 
Accordingly, the high-ability students who participated 
in Study 2 often mentioned “challenge” (aspect of struc-
ture) as being important to them. They felt challenged in 
the pull-out classes, but not in their regular classes. This 
aligns with prior research by Yang et al. (2012), which 
also indicated that high-ability students experience more 
challenge in pull-out classes. These differences may 
explain the higher levels of competence satisfaction in 
the pull-out class reported in Study 1.

With regard to relatedness, quantitative findings 
revealed that students experienced higher levels of relat-
edness with their pull-out class teacher than with their 
regular class teacher, even though these students spent 
much less time with their pull-out class teachers. 
Interview outcomes suggest that affection and attune-
ment may account for this finding. The students referred 
to these components of involvement as important tea-
cher characteristics and indicated that their pull-out 
class teachers were more affectionate and more attuned 
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to their needs. This may be because pull-out class tea-
chers often have more affinity with this target group 
and/or have received training to teach high-ability stu-
dents (De Boer et al., 2013).

Relatedness with classmates was also higher in the pull- 
out program compared to the regular class despite these 
students spending far more time with the classmates of 
their regular class. This underlines the importance of 
being in contact with like-minded peers. Contrary to 
our expectations, we only found significant effects for 
relatedness with the teacher, whereas relatedness with 
classmates was not found to be predictive of students’ 
motivational outcomes in either setting. The lack of sig-
nificant relations between relatedness with classmates and 
motivation may be due to the fact that, contrary to most 
prior studies, we included two sources of relatedness in 
the models to predict students’ motivation, that is, relat-
edness with teachers and classmates. Bivariate correla-
tions showed that both dimensions were significantly 
associated with all three motivational outcomes. 
However, when entering both relatedness variables in 
the regression model simultaneously, the effects do not 
seem to be unique. Further research could help to unravel 
this interplay between different social actors in the class-
room as sources of relatedness satisfaction and their 
unique and combined effects on students’ motivation.

Self-determination theory states that the effects of need 
satisfaction are expected to be rather similar across set-
tings (i.e., universality of basic needs; Vansteenkiste et al., 
2020). For autonomy satisfaction, results indeed indicated 
equally strong and positive associations with motivation 
for both settings. Yet, some notable differences were 
found in the strength and direction of effects across set-
tings, especially for competence satisfaction. Contrary to 
the universal and positive effects assumed by self- 
determination theory, satisfaction of the need for compe-
tence was found to have very different associations with 
motivation in both settings. That is, students who 
reported more competence satisfaction in their pull-out 
class reported less amotivation, whereas more compe-
tence satisfaction in regular classes was unexpectedly 
associated with more amotivation. Furthermore, compe-
tence satisfaction was not associated with intrinsic moti-
vation in regular class and positively correlated with 
intrinsic motivation in the pull-out class. As the regular 
class may be less challenging for high-ability students 
(Yang et al., 2012), which was also reported by the inter-
viewed students from Study 2, these students may become 
overconfident in their regular class which may hamper 
their intrinsic motivation and evoke feelings of amotiva-
tion. Prior research indeed indicated that overconfidence 
can have negative effects on learning (Vancouver et al., 
2002). These findings stress the importance of an 

appropriate level of challenge for high-ability students in 
their regular classes. Furthermore, these differences in 
strength and direction of the associations between need 
satisfaction and motivational outcomes warrant future 
research into the circumstances under which the effects 
of need satisfaction may differ across settings.

In all, these findings suggest that high-ability stu-
dents would benefit motivationally when their regular 
teachers would also offer them more need support. 
However, that may not be easy to accomplish, as the 
pull-out class teachers seem to teach in more optimal 
circumstances for providing high-ability students 
a need-supportive learning context. First of all, pull- 
out classes, by definition, have a more homogenous 
student population, which may make it easier for tea-
chers to adapt to high-ability students’ needs. In reg-
ular classes, which are typically larger in size, teachers 
have to meet the needs of a more heterogeneous group 
in terms of ability levels. Second, pull-out classes are 
largely designed for enrichment activities and therefore 
teachers do not need to adhere to a strict curriculum 
nor do they have to be concerned about the test per-
formance of the students. Teachers in regular classes 
need to focus on headline targets (core goals of ele-
mentary education) and therefore seem more focused 
on academic performance and test scores (Hong et al., 
2011). Third, another explanation for the higher levels 
of need satisfaction in the pull-out class could be that 
regular classroom teachers typically have less knowl-
edge and may have misconceptions about the needs of 
high-ability students compared with specialized tea-
chers of pull-out programs. Some primary school tea-
chers enter the regular classroom without any training 
in the needs and best practices for high-ability students 
(Laine & Tirri, 2016; Vreys et al., 2018). These factors 
may make it more difficult for regular teachers than for 
pull-out class teachers to create a learning context that 
optimally supports the needs of high-ability students.

Finally, it is noteworthy that girls, low socioeconomic 
status (SES) students, and minority students were under-
represented in the samples of both studies, which reflects 
the common underrepresentation of these groups in many 
high-ability programs (e.g., Bianco et al., 2011; Erwin & 
Worrell, 2012). This suggests that more attention needs to 
be paid to identifying high-ability students from these 
groups and including them in high-ability programs.

Limitations and future research

Several limitations of the present study require some 
caution in interpreting the results. First, the pull-out 
class students of Study 1 and Study 2 are not fully 
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comparable because Study 2 included only Grade 4–5 
students, and Study 1 included students from Grades 3– 
6 and because of the differences between pull-out classes 
in both studies. That is, in Study 2, the students partici-
pated in a pull-out program that was offered at a different 
school than their own. In Study 1, students participated in 
a pull-out class at their regular school. Although both 
types of pull-out classes targeted similar groups of stu-
dents and offered similar content, effects might differ 
between external and internal pull-out classes. Second, 
the small sample size of Study 2 limits the generalizability 
of the qualitative findings as is inherent to qualitative 
research, where the aim is transferability rather than 
generalizability. Still, the students were sampled from 
multiple pull-out classes across two different programs, 
which excludes the possibility that the results were only 
attributable to the specific features of a single pull-out 
class. Also, the variability of the sample in noncognitive 
characteristics and educational attainment (see Appendix 
A) may contribute to the generalizability of the qualitative 
findings. Nevertheless, data triangulation and member 
checking could have further increased the credibility of 
the findings from Study 2. Third, the interviews of Study 1 
lasted between 20 and 30 minutes. Not all students at this 
age (10–11 years old) answered very elaborately and, 
therefore, some interviews did not go into depth on 
each topic. Still, in their answers, the children were clearly 
able to reflect on how they experienced (differences 
between) both settings. Fourth, although we established 
intercoder reliability to limit subjectivity in the coding 
process, we cannot fully exclude the possibility that the 
positionality of the researchers may have affected their 
interpretations of the qualitative data. The data were 
coded by the third author of this article and a second 
coder (who was not part of the author team). The third 
author works as a teacher in a pull-out class and as an 
educational psychologist for a large school cooperation 
and specializes in teaching methods for high-ability stu-
dents. The other coder works as a teacher educator and 
specializes in high-ability students and self-determination 
theory. Both coders participate in a research network in 
which teachers collaborate with universities to conduct 
practice-oriented research concerning educational prac-
tices for high-ability students. Although the pull-out class 
of the third author was not included in Study 2 to avoid 
bias, the backgrounds of both coders may still have 
impacted the coding. Fifth, the order of the questionnaire 
in Study 1 and the setting in which students filled out the 
questionnaire (in their regular class) may have impacted 
how students answered the questions. Sixth, given the 
cross-sectional nature of the study, causality cannot be 
determined. Based on previous literature (Stroet et al., 
2013, 2015), it seems likely that need satisfaction 

contributes to motivation, but we cannot exclude the 
possibility that students with higher levels of motivation 
also evoke more need-supportive teaching, which may 
imply reciprocal relationships between need satisfaction 
and motivation. Longitudinal designs are necessary to 
shed light on possible iterative processes or interactive 
elements in educational and social mechanisms that influ-
ence need satisfaction and motivation.

This study demonstrated that there are differences in 
high-ability students’ experiences of need-supportive 
teaching, need satisfaction and motivation between 
both settings. For future research it would be interesting 
to examine the contextual factors underlying these dif-
ferences. Teachers of pull-out programs often have 
a high degree of affinity with teaching high-ability stu-
dents and are trained to become specialists in gifted 
education. The relatively homogeneous student popula-
tion and the smaller class size may make it easier for the 
teacher of the pull-out class to support the basic needs of 
the students. Also, the contrast between experiences in 
the two settings may cause differences in need satisfac-
tion and motivation; when students perceive the pull- 
out class in a very positive way, students may become 
more critical about their regular class, even though the 
experiences in the regular class may not actually change. 
More research is needed to examine how these factors 
contribute to the difference in experienced need satisfac-
tion and motivation between both settings.

Practical implications

Need-supportive teaching has been found to contri-
bute to motivation in general student populations 
(Stroet et al., 2013) and findings from the present 
study suggest that need-supportive teaching may also 
be an effective strategy to motivate high-ability stu-
dents. Pull-out classes appear to offer a more need- 
supportive learning and thereby a more motivating 
context for high-ability students. However, it is 
important to note that these findings do not mean 
that students experienced the regular class or their 
regular teacher to be unsupportive of their needs. 
Since both studies involved a direct comparison of 
both settings, these findings mostly indicate that stu-
dents experienced less need satisfaction in the regular 
class compared to the pull-out class. The relatively 
high mean levels of need satisfaction reported in 
Study 1 actually suggest that high-ability students’ 
basic needs were also being met fairly well in the 
context of their regular class, even though it may be 
more difficult for regular teachers to meet the basic 
needs of high-ability students, given the larger class 
size and heterogeneity of the student population in 
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regular classes. Nevertheless, the results of the pre-
sent study seem to indicate that further enhancement 
of need satisfaction in regular classes can help foster 
high-ability students’ motivation during the four days 
a week when they do not attend the pull-out pro-
gram. Therefore, it is important for school adminis-
trators and educators to focus on enhancing transfer 
of the positive effects in pull-out classes to regular 
classes.

In cases where regular teachers struggle to meet 
high-ability students’ needs, it may be effective to 
increase regular teachers’ knowledge of appropriate 
content, didactic approaches, teaching methods, and 
social aspects for teaching them (cf., Tomlinson 
et al., 2003). By facilitating more communication 
and cooperation between regular and pull-out class 
teachers, pull-out class teachers could help support 
regular teachers in acquiring more knowledge and 
skills with regard to teaching high-ability students. 
They could, for example, exchange information 
about teaching methods that offer high-ability stu-
dents greater levels of depth, complexity, and 
abstraction in their learning (Little, 2018) or strate-
gies that support high-ability students’ need for 
autonomy. It is also possible for regular classroom 
teachers to join the pull-out program and observe 
the pull-out teachers to learn from them.

One step further could be that the regular class-
room teacher and the pull-out teacher start co- 
teaching for a while, which means that they teach 
the pull-out class together—and if possible—even 
the regular class. In this way, the regular classroom 
teacher gets hands-on advice, working with his or 
her own (high-ability) students. Given the hetero-
geneous student population in regular classes, also 
training regular teachers in offering differentiated 
instruction may be helpful to support high-ability 
students’ need satisfaction and motivation in regular 
classes.

Finally, regular classroom and pull-out class tea-
chers could ask their high-ability students how they 
can be the best teachers for them. From previous 
research, it is known that high-ability students are 
very capable of expressing what works for them regard-
ing need-supportive teaching (Bakx et al., 2019). By 
doing so, teachers can further optimize their teaching 
practices to meet the needs of their high-ability 
students.
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