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Abstract
Since there has been no clear overview of educational practices that benefit high-ability 
students in mixed-ability classrooms in grades one to six, this review aims to provide 
insight into the effects of educational practices on the cognitive and affective-motivational 
learning outcomes of high-ability students. In order to identify these educational practices, 
we conducted a review of the existing literature, comprising a systematic search of the 
Education Resources Information Center and Web of Science databases for studies from 
the last 25 years. Only empirical studies that investigated the impact of interventions were 
included. Applying these criteria resulted in the inclusion of seventeen studies. Four dif-
ferent educational practices were shown to have a positive impact on cognitive learning 
outcomes: providing dynamic feedback, enhancing self-regulated learning, adjusting the 
curriculum and providing differentiated instruction. The impact of educational practices 
on affective-motivational learning outcomes was inconclusive. Based on this review, we 
conclude that teachers can help high-ability students in mixed-ability classrooms in grades 
one to six across various educational contexts using the educational practices reported in 
this study.

Keywords  High-ability students · Educational practices · Elementary education · 
Systematic review · Student learning

Since the 1980s, international research on high-ability (HA) students has increased (Kulik 
& Kulik, 1984). We define HA students as students who excel in the intellectual (or cogni-
tive) domain (Gagné, 2004; Heller et al., 2000; Renzulli, 2005). In the USA, in particu-
lar, a significant knowledge base has been developed and various programmes for HA stu-
dents have been implemented in the education system. As there is a trend in (mainstream) 

 *	 Katelijne Barbier 
	 katelijne.barbier@uantwerpen.be

1	 Faculty of Social Sciences, Department of Training and Education Sciences, University 
of Antwerp, Antwerp, Belgium

2	 Faculty of Psychology and Educational Sciences, School Psychology and Education in Context, 
KU Leuven, Leuven, Belgium

http://orcid.org/0000-0003-4058-4322
http://crossmark.crossref.org/dialog/?doi=10.1007/s10212-022-00606-z&domain=pdf


K. Barbier et al.

1 3

education towards improving and adapting the learning environment as much as possible 
to the individual needs of diverse learners, this topic of research is becoming increasingly 
important (Amor et  al., 2019; Van Mieghem, et  al., 2018). It is especially important in 
elementary education to meet the needs of HA students to prevent loss of motivation, as 
this can have a negative effect on their further school careers (Snyder & Linnenbrink-
Garcia, 2013; Vu et al., 2021). First- to sixth-grade classrooms are typically more hetero-
geneous in terms of cognitive ability than classes of older students. Most existing stud-
ies recommend part- or full-time separation, such as pull-out or accelerated programmes, 
in which HA or gifted students are instructed in a setting outside the classroom (Bailey 
et  al., 2012; García-Martínez et  al., 2021; Jen, 2017; Kim, 2016; Steenbergen-Hu et  al., 
2016). Although cognitive learning outcomes are often the main focus, many of the exist-
ing review studies report one or more positive effects on the social and emotional develop-
ment of HA students. Research has continued to suggest that the affective and motivational 
aspects of learning can be beneficial for HA students’ cognitive development (Gagné, 
2004; Siegle & McCoach, 2005), emphasising the importance of gaining insight into both 
the cognitive and the affective and motivational learning outcomes. Compared to these spe-
cific programmes, less is known about the effectiveness of educational practices imple-
mented in regular mixed-ability classrooms for cognitively gifted and HA students. Thus, 
it remains unclear which educational practices can challenge and stimulate HA students 
in mixed-ability classrooms. This review aims to fill the gap in the literature by systemati-
cally exploring the effects of educational practices implemented in mixed-ability first- to 
sixth-grade classrooms on the cognitive and affective-motivational learning outcomes of 
HA students.

Theoretical framework

High‑ability students

Assumptions about and the criteria for ‘giftedness’ differ according to the theoretical model 
employed (Gagné, 1985, 2004; Heller et  al., 2000; Renzulli, 1999; Siegle & McCoach, 
2005; Subotnik et al., 2011). Across all models, HA students are those who excel in a cer-
tain domain. Since the intellectual (or cognitive) domain is considered important in educa-
tion, in this review, we focus on giftedness in the cognitive domain (Gagné, 2004; Heller 
et al., 2000; Renzulli, 2005). Theoretical and empirical studies consider different non-cog-
nitive personal and environmental factors to be important for developing high ability into 
outstanding mastery. For example, students with high self-regulation skills and high lev-
els of autonomous motivation tend to show higher achievement (Reis & McCoach, 2000; 
Snyder & Wormington, 2020). Although different terms are in use (Dai & Chen, 2013), 
recent research often uses the term ‘high-ability students’ (Barbier, et al., 2022; Miller & 
Neumeister, 2017) to refer to students who have the cognitive ability to reach the highest 
levels of academic success (Dare et al., 2019). There is no clear cut-off in terms of scores 
on measurements of cognitive ability; they range from the top 20% to the top 1% (Gagné, 
2004; Renzulli, 2005; Terman, 1925). From here on, we will use the term ‘HA students’.

HA students significantly differ from their non-HA peers on certain cognitive aspects. 
First, HA students tend to have an excellent memory and can recall knowledge more 
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efficiently than their typical peers (Aubry et  al., 2021; Giofrè et  al., 2013; Rodríguez-
Naveiras et al., 2019). Also, they can process information faster (Paz-Baruch et al., 2014; 
Spiegel & Bryant, 1978). Additionally, research points out that HA students are better at 
solving problems than their peers and can use various strategies to do so (Abdulla Alabbasi 
et al., 2021). Furthermore, they generally demonstrate better higher-order thinking skills, 
including critical thinking (Kettler, 2014). In addition to these shared (meta)cognitive char-
acteristics, HA students show differences in motivation, interests, personality, and other 
non-cognitive characteristics that impact the development of outstanding ability into per-
formance at school (Gagné, 2004).

Since HA students differ from average students, it is important to consider their 
advanced cognitive skills and related needs. To develop their abilities and skills, HA stu-
dents need a stimulating, motivating and challenging learning environment that takes into 
account the variety of their needs. Teachers play an important role in creating such an envi-
ronment. Because student performance is the result of the interaction between individuals 
and their environment (Gietz, 2011; Lewin, 1963), a lack of fit can lead to motivational 
problems and underperformance (Barbier, et  al., 2022; Snyder & Linnenbrink-Garcia, 
2013). Teachers thus have a responsibility to create an appropriate learning environment, 
also for HA students. Therefore, it is relevant to look into evidence-based educational prac-
tices that benefit HA students.

Effective educational practices

Numerous theoretical and instructional models in the domain of learning and instruction 
elaborate on educational practices that are effective in enhancing student motivation and 
achievement (De Corte, 2013; Deci & Ryan, 2002; Pintrich, 2003; Tomlinson et al., 2003). 
Some models are broad and applicable to all students; for example, all students need to feel 
in control of their own behaviour (Deci & Ryan, 2002). Others take into account students’ 
different needs; for example, instruction should always ‘be in advance’ of a student’s cur-
rent level of mastery (Tomlinson et al., 2003) or focus on creating empowering learning 
environments; for example, self-regulation can help HA students become competent (De 
Corte, 2013; Pintrich, 2003).

Based on previous studies on educating HA students, we have some understanding 
of effective educational practices. A meta-analysis by Kim (2016) showed the positive 
effects of summer and after-school enrichment programmes on the academic achievement 
and socio-emotional development of gifted students. A great deal of research has also 
explored the effect of grouping students (e.g. in homogeneous groups outside the regular 
mixed-ability classroom or cross-year groups) and found that it results in positive learn-
ing outcomes for HA students (Kulik & Kulik, 1992; Steenbergen-Hu et al., 2016). In the 
research on gifted students and gifted pedagogy, there are many recommendations for such 
classes (VanTassel-Baska, 2008). In terms of accelerating the curriculum, research has 
demonstrated the positive effects of allowing students to skip a course or grade (Kulik & 
Kulik, 1984; Steenbergen-Hu et al., 2016). Little et al. (2007) identified five principles for 
educating gifted and talented students based on theoretical and scientific research: daily 
challenge, the opportunity to work on personal talents, accelerating the subject matter, an 
adapted curriculum and the possibility of social interaction with talented peers. A review 
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conducted by Rogers (2007) formulated similar ‘lessons learned’ for educating gifted 
students. However, there was no clear quality check of the empirical studies included. A 
recent review study by García-Martínez et al. (2021) on educational interventions with HA 
students included a range of effective interventions, most of which took place outside the 
mixed-ability classroom (e.g. acceleration or pull-out enrichment programmes).

The current study

Keeping in mind that previous studies provide little insight into educational practices for 
HA students in regular mixed-ability elementary classrooms, this review aims to contribute 
to the field. By focusing on intervention studies, we aim to identify ‘what works’ for HA 
students in mixed-ability classrooms in grades one to six.

The research questions are as follows.

1.	 Which educational practices for HA students have been examined in mixed-ability first- 
to sixth-grade classrooms?

2.	 What are the effects of these educational practices on cognitive learning outcomes?
3.	 What are the effects of these educational practices on affective-motivational learning 

outcomes?

We use ‘student learning outcomes’ as an umbrella term to refer to many different 
aspects of learning, such as cognitive, metacognitive and affective-motivational learn-
ing outcomes. Cognitive outcomes are defined as the development or acquisition of cog-
nitive competencies in one or more academic fields (Gagné, 2004). Metacognitive out-
comes include the development of views and beliefs about learning, the formulation of 
learning objectives and the attempt to monitor, regulate and control cognition, motivation 
and behaviour (Pintrich, 2000; Vermunt, 1996). Affective-motivational outcomes include 
aspects such as motivating, judging or evaluating oneself and experiencing emotions (Ver-
munt & Donche, 2017; Vermunt, 1996). These affective-motivational outcomes are impor-
tant catalysts for the developmental processes of HA students (Gagné, 2004).

Methodology

Search

In the first phase, the search was restricted to peer-reviewed articles in academic journals 
to ensure a minimum standard of quality. We systematically entered search terms into 
two databases: the Education Resources Information Center (ERIC) and Web of Science 
(WoS), which includes the Social Sciences Citation Index, the Science Citation Index 
Expanded and the Arts & Humanities Citation Index. In addition to search terms concern-
ing the research population (‘high-ability’, ‘gifted’, ‘high-achieving’), search terms relevant 
to educational practices were added (‘instruction’, ‘intervention’, ‘differentiation’, ‘teach-
ing strategy’). Second, we included terms related to (meta-)cognitive learning outcomes 
(‘achievement’, ‘learning’) and affective-motivational learning outcomes (‘motivation’, 
‘engagement’, ‘well-being’). Combining the different search terms using Boolean terms 
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(e.g. ‘high-ability OR gifted OR high-achieving) AND instruction AND achievement’) 
resulted in twenty search queries.

Selection

To ensure the reproducibility and transparency of the review process, the selection 
procedure will be described in accordance with the PRISMA flow diagram (Moher et al., 
2009) (Addendum 1). The year of publication was limited to the last twenty-five years 
(1996–2021). This was imposed to ensure that the research was not too far removed from 
current classroom contexts. The search yielded 3563 empirical articles. After removing 
duplicates, 1754 articles remained. In the second phase, we reduced and refined this 
set of articles by reading their titles and abstracts. Three researchers each screened a 
different set of articles based on inclusion and exclusion criteria (see Table 1). To ensure 
the trustworthiness and the validity of the screening, several meetings were organised to 
address all questions that emerged during coding. When an article did not meet one or 
more of the criteria, it was excluded (see Table 1). This selection procedure yielded 129 
articles. In the third phase, two researchers read the full articles, critically assessing their 
relevance and methodology. In doing so, we considered the main criteria developed by 
Aveyard (2014) and that of the CASP-tool (CASP, 2018). Thus, each study had to have (1) 
a well-specified research question, aim or hypothesis; (2) a well-described subject sample; 
(3) a well-described procedure for collecting data, with a clear focus on cognitive and/
or affective-motivational learning outcomes; (4) a clear description of the intervention 
in the classroom (studies could have a control [no intervention] group and a follow-up 
measurement, but these were not required) and (5) a clear description of the findings. A 
more specific description of these criteria is given in Addendum 2. We did not include any 
review studies that reported on findings from a secondary source. There were minimal 
disagreements between the researchers in this phase. The small disagreements concerned 
the results of the studies (e.g. if the effect on HA students compared to other students 
was sufficiently clear). The first author made the final selection, with the agreement of 
the co-authors. Upon completion of this phase, 17 articles remained, each reporting on a 
different study.

Table 1   Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

Sample Grades 1–6 Kindergarten, secondary education, higher 
education

HA students Twice-exceptional students (e.g. HA stu-
dents with autism)

Intervention Teaching practices in mixed-ability 
classrooms

Teaching practices in part- or full-time 
ability groupings outside the mixed-ability 
classroom or school

Outcome Impact on the cognitive and affective-
motivational learning outcomes of HA 
students

Impact on parents or teachers
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Analysis of the literature

First, the general characteristics of the studies were identified (see Addendum 3). This 
analysis indicated various similarities and differences and offered possibilities for clus-
tering the studies based on different perspectives: context (country and classroom), age, 
sample, definition of HA students and identification of the research participants. The ages 
of the participants ranged from six to thirteen. HA students were defined and identified 
differently in each study. Terms used included ‘HA students’, ‘high-achievers’, ‘advanced 
readers’, ‘potential gifted’, ‘gifted students’ and ‘highly-intelligent students’. In most of the 
studies, a cognitive ability test or a standardised math test was used to identify these stu-
dents. In some studies, the nomination of HA students by teachers or parents was taken 
into account. Most of the studies were conducted in the USA or Europe and focused on 
a specific course such as mathematics or language. Second, we looked into the different 
educational practices (see Table 2). Thematic analysis was used to interpret the data. Next, 
inductive coding was applied to provide an overview of the educational practices used in 
the different studies. Cognitive and/or affective-motivational learning outcomes were taken 
into account in the analysis. Although qualitative research was not excluded beforehand, 
only three studies opted for mixed-methods research; all the others were quantitative. All 
studies applied a pre- and post-test design; twelve included a control group (who did not 
receive the intervention), which indicates that they were high-quality intervention studies. 
In order to interpret the results, Cohen’s (1988) rule of thumb was followed: Effects were 
identified as small, medium or large. The number of participants ranged from 20 to 3514 
students (not all were HA students), and interventions lasted between 90 min and 5 years. 
In sixteen studies, teachers received training so that they became experts in the interven-
tion; this enhanced the implementation fidelity.

Results

Educational practices

Table 2 presents an overview of the different educational practices implemented for HA 
students in mixed-ability first- through sixth-grade classrooms and their effect on cognitive 
and/or affective-motivational learning outcomes. We distinguish five different ways educa-
tional practices were applied to foster positive learning outcomes for HA students.

First, three studies (Popa & Pauc, 2015; van Dijk et  al., 2016; Vogelaar et  al., 2019) 
focused on the use of ‘dynamic feedback’ or ‘dynamic assessment’. These interventions 
consisted of prompting students during class by giving them hints or feedback. The goal 
was for students to become more competent in autonomously analysing their learning pro-
cesses and errors.

Second, three studies (Obergriesser & Stoeger, 2015; Sontag & Stoeger, 2015; Stoeger 
& Ziegler, 2005) focused on self-regulated learning. The teachers reflected on various top-
ics with their students, such as time management, how they studied at home and how to set 
goals. They gave tips and exercises related to cognitive and metacognitive strategies. The 
goal of this study was to enhance students’ competence in self-regulated learning.

Third, four studies (McCoach et  al., 2014; Reis et  al., 1998; Robinson et  al., 2014; 
VanTassel-Baska et  al., 2002) explored the impact of adjusting the curriculum. They 
either focused solely on enrichment (e.g. providing more challenging tasks; stimulating 

88



Fostering cognitive and affective‑motivational learning…

1 3

Ta
bl

e 
2  

D
es

cr
ip

tio
n 

of
 th

e 
ed

uc
at

io
na

l p
ra

ct
ic

es
 a

nd
 th

ei
r i

m
pa

ct
 o

n 
th

e 
co

gn
iti

ve
 a

nd
/o

r a
ffe

ct
iv

e-
m

ot
iv

at
io

na
l l

ea
rn

in
g 

ou
tc

om
es

 o
f H

A
 st

ud
en

ts

St
ud

y 
an

d 
co

un
try

M
et

ho
do

lo
gy

In
te

rv
en

tio
n

Im
pa

ct
 o

n 
co

gn
iti

ve
 le

ar
ni

ng
 

ou
tc

om
es

Im
pa

ct
 o

n 
aff

ec
tiv

e-
m

ot
iv

at
io

na
l 

le
ar

ni
ng

 o
ut

co
m

es

D
yn

am
ic

 fe
ed

ba
ck

Po
pa

 a
nd

 P
au

c 
(2

01
5)

, R
om

an
ia

8 
w

ee
ks

; 5
0 

stu
de

nt
s, 

in
cl

ud
in

g 
po

te
nt

ia
lly

 g
ift

ed
 st

ud
en

ts
 a

nd
 

ot
he

rs
, n

o 
ot

he
r s

pe
ci

fic
at

io
ns

; 
ag

es
 6

–7
; q

ua
nt

ita
tiv

e;
 p

re
- a

nd
 

po
st-

te
st

; c
on

tro
l g

ro
up

 (n
o 

in
te

rv
en

tio
n)

Eff
ec

t o
f d

yn
am

ic
 a

ss
es

sm
en

t o
n 

co
gn

iti
ve

 a
ch

ie
ve

m
en

t. 
A

ll 
in

te
r-

ve
nt

io
ns

 in
cl

ud
ed

 c
la

rifi
ca

tio
n 

of
 

ty
pe

s o
f e

rr
or

s, 
ex

pl
ai

ni
ng

 a
lte

r-
na

tiv
e 

w
ay

s o
f s

ol
vi

ng
 ta

sk
s a

nd
 

en
co

ur
ag

in
g 

stu
de

nt
s t

o 
be

co
m

e 
m

or
e 

au
to

no
m

ou
s i

n 
an

al
ys

in
g 

th
ei

r o
w

n 
ta

sk
-s

ol
vi

ng
 p

ro
ce

ss
es

 
an

d 
er

ro
rs

. C
ol

le
ct

iv
e 

pr
om

pt
s 

an
d 

fe
ed

ba
ck

 d
om

in
at

ed
 th

e 
pl

an
 

of
 in

te
rv

en
tio

n

D
yn

am
ic

 a
ss

es
sm

en
t s

tim
ul

at
ed

 
gr

ea
te

r c
og

ni
tiv

e 
ac

hi
ev

em
en

t 
fo

r H
A

 st
ud

en
ts

 th
an

 st
ud

en
ts

 
fro

m
 th

e 
co

nt
ro

l g
ro

up
 (C

oh
en

’s
 

d =
 0.

81
, l

ar
ge

 e
ffe

ct
 si

ze
 fo

r a
ll 

stu
de

nt
s i

n 
th

e 
tre

at
m

en
t g

ro
up

)
M

ea
su

re
m

en
t: 

tra
di

tio
na

l s
ta

tic
 

ac
hi

ev
em

en
t t

es
ts

 d
es

ig
ne

d 
by

 
re

se
ar

ch
er

s

N
I

va
n 

D
ijk

 e
t a

l. 
(2

01
6)

, t
he

 N
et

h-
er

la
nd

s
1 

se
ss

io
n 

(9
0 

m
in

); 
47

8 
stu

de
nt

s, 
95

 o
f w

ho
m

 w
er

e 
H

A
; a

ge
s 

9–
13

; q
ua

nt
ita

tiv
e 

(p
ilo

t s
tu

dy
); 

pr
e-

 a
nd

 p
os

t-t
es

t; 
co

nt
ro

l g
ro

up
 

(n
o 

in
te

rv
en

tio
n)

; r
et

en
tio

n 
te

st 
(o

ne
 m

on
th

 la
te

r)

Im
pa

ct
 o

f g
iv

in
g 

stu
de

nt
s h

in
ts

 
du

rin
g 

re
se

ar
ch

-fo
cu

se
d 

ta
sk

s o
n 

th
ei

r l
ea

rn
in

g 
pr

og
re

ss

M
ak

in
g 

hi
nt

s a
va

ila
bl

e 
ha

d 
a 

po
si

tiv
e 

eff
ec

t o
n 

th
e 

le
ar

ni
ng

 
pr

oc
es

s o
f H

A
 st

ud
en

ts
 (  �

2 p
 =

 
0.

35
, l

ar
ge

 e
ffe

ct
 si

ze
). 

Th
er

e 
w

as
 n

o 
eff

ec
t o

n 
pe

rfo
rm

an
ce

M
ea

su
re

m
en

t: 
lo

g 
fil

es
, d

om
ai

n 
kn

ow
le

dg
e 

te
st

Pr
om

pt
s h

ad
 n

o 
eff

ec
t o

n 
th

e 
m

ot
i-

va
tio

n 
of

 H
A

 st
ud

en
ts

M
ea

su
re

m
en

t: 
m

ot
iv

at
io

n 
qu

es
tio

n-
na

ire

Vo
ge

la
ar

, e
t a

l. 
(2

01
9)

, t
he

 N
et

h-
er

la
nd

s
6 

w
ee

ks
; 1

48
 st

ud
en

ts
, o

f w
ho

m
 5

0 
w

er
e 

gi
fte

d 
stu

de
nt

s;
 a

ge
s 9

–1
0;

 
qu

an
tit

at
iv

e;
 p

re
-a

nd
 p

os
t-t

es
t; 

co
nt

ro
l g

ro
up

 (n
o 

dy
na

m
ic

 
tra

in
in

g)

Im
pa

ct
 o

f d
yn

am
ic

 te
sti

ng
 o

n 
th

e 
le

ar
ni

ng
 o

ut
co

m
es

 o
f H

A
 st

u-
de

nt
s. 

St
ud

en
ts

 in
 th

e 
tre

at
m

en
t 

gr
ou

p 
re

ce
iv

ed
 d

yn
am

ic
 tr

ai
ni

ng
 

(g
ra

du
at

e 
pr

om
pt

s t
ec

hn
iq

ue
)

A
ll 

stu
de

nt
s (

in
cl

ud
in

g 
H

A
 st

u-
de

nt
s)

 im
pr

ov
ed

 si
gn

ifi
ca

nt
ly

 (  �
2 p
 

=
 0

.1
, m

ed
iu

m
 e

ffe
ct

 si
ze

)
M

ea
su

re
m

en
t: 

dy
na

m
ic

 te
st 

of
 

an
al

og
ic

al
 re

as
on

in
g 

(2
0 

vi
su

al
-

sp
at

ia
l g

eo
m

et
ric

 a
na

lo
gi

es
)

N
I

89



K. Barbier et al.

1 3

Ta
bl

e 
2  

(c
on

tin
ue

d)

St
ud

y 
an

d 
co

un
try

M
et

ho
do

lo
gy

In
te

rv
en

tio
n

Im
pa

ct
 o

n 
co

gn
iti

ve
 le

ar
ni

ng
 

ou
tc

om
es

Im
pa

ct
 o

n 
aff

ec
tiv

e-
m

ot
iv

at
io

na
l 

le
ar

ni
ng

 o
ut

co
m

es

En
ha

nc
in

g 
se

lf-
re

gu
la

te
d 

le
ar

ni
ng

O
be

rg
rie

ss
er

 a
nd

 S
to

eg
er

 (2
01

5)
, 

G
er

m
an

y
7 

w
ee

ks
 (d

ai
ly

 b
as

is
); 

85
 H

A
 

stu
de

nt
s, 

in
cl

ud
in

g 
24

 g
ift

ed
 

un
de

ra
ch

ie
ve

rs
 a

nd
 6

1 
gi

fte
d 

ac
hi

ev
er

s;
 a

ge
s 1

0–
11

; q
ua

nt
ita

-
tiv

e;
 p

re
- a

nd
 p

os
t-t

es
t; 

co
nt

ro
l 

gr
ou

p 
(n

o 
in

te
rv

en
tio

n)
; w

ee
kl

y 
sc

or
es

 o
f l

ea
rn

in
g 

be
ha

vi
ou

r d
ur

-
in

g 
th

e 
fir

st 
fiv

e 
w

ee
ks

Im
pa

ct
 o

f s
el

f-
re

gu
la

te
d 

le
ar

ni
ng

 
on

 le
ar

ni
ng

 b
eh

av
io

ur
s (

su
ch

 a
s 

te
xt

-r
ed

uc
tio

n 
str

at
eg

ie
s, 

co
m

pe
-

te
nc

e 
in

 id
en

tif
yi

ng
 m

ai
n 

id
ea

s 
an

d 
se

lf-
as

se
ss

m
en

t/m
on

ito
rin

g)
, 

se
lf-

effi
ca

cy
 a

nd
 a

nx
ie

ty

Po
si

tiv
e 

in
te

rv
en

tio
n 

eff
ec

t f
or

 b
ot

h 
gi

fte
d 

ac
hi

ev
er

s a
nd

 u
nd

er
a-

ch
ie

ve
rs

 o
n 

te
xt

-r
ed

uc
tio

n 
str

at
e-

gi
es

 (p
ar

tia
l �

2
 =

 0
.2

, l
ar

ge
 e

ffe
ct

 
si

ze
). 

St
ud

en
ts’

 c
om

pe
te

nc
e 

in
 id

en
tif

yi
ng

 m
ai

n 
id

ea
s a

nd
 

se
lf-

as
se

ss
m

en
t i

nc
re

as
ed

 (n
o 

eff
ec

t s
iz

e)
. O

nl
y 

un
de

ra
ch

ie
ve

rs
 

in
cr

ea
se

d 
in

 st
ra

te
gy

 m
on

ito
rin

g 
ov

er
 ti

m
e 

(n
o 

eff
ec

t s
iz

e)
M

ea
su

re
m

en
t: 

e.
g.

 q
ue

sti
on

na
ire

, 
ra

tin
g 

te
xt

-r
ed

uc
tio

n 
an

d 
m

ai
n 

id
ea

s

Sl
ig

ht
 in

di
ca

tio
n 

of
 im

pr
ov

em
en

t i
n 

se
lf-

effi
ca

cy
 a

m
on

g 
un

de
ra

ch
ie

v-
er

s (
pa

rti
al

 �
2
 =

 0
.0

4,
 sm

al
l e

ffe
ct

 
si

ze
)

N
o 

in
te

rv
en

tio
n 

eff
ec

ts
 o

n 
an

xi
et

y
M

ea
su

re
m

en
t: 

qu
es

tio
nn

ai
re

90



Fostering cognitive and affective‑motivational learning…

1 3

Ta
bl

e 
2  

(c
on

tin
ue

d)

St
ud

y 
an

d 
co

un
try

M
et

ho
do

lo
gy

In
te

rv
en

tio
n

Im
pa

ct
 o

n 
co

gn
iti

ve
 le

ar
ni

ng
 

ou
tc

om
es

Im
pa

ct
 o

n 
aff

ec
tiv

e-
m

ot
iv

at
io

na
l 

le
ar

ni
ng

 o
ut

co
m

es

So
nt

ag
 a

nd
 S

to
eg

er
 (2

01
5)

, 
G

er
m

an
y

7 
w

ee
ks

; 3
22

 st
ud

en
ts

, o
f w

ho
m

 
29

 w
er

e 
hi

gh
ly

 in
te

lli
ge

nt
 a

nd
 2

0 
hi

gh
-a

ch
ie

vi
ng

; a
ge

s 9
–1

0;
 q

ua
n-

tit
at

iv
e;

 p
re

-a
nd

 p
os

t-t
es

t; 
co

nt
ro

l 
gr

ou
p 

(n
o 

in
te

rv
en

tio
n)

; w
ee

kl
y 

sc
or

es
 o

f l
ea

rn
in

g 
be

ha
vi

ou
r d

ur
-

in
g 

th
e 

fir
st 

fiv
e 

w
ee

ks

Eff
ec

t o
f s

el
f-

re
gu

la
te

d 
le

ar
n-

in
g-

 p
ro

gr
am

m
e 

(s
uc

h 
as

 
te

xt
-r

ed
uc

tio
n 

str
at

eg
ie

s, 
se

lf-
as

se
ss

m
en

t, 
go

al
 se

tti
ng

 a
nd

 
str

at
eg

ic
 p

la
nn

in
g)

 o
n 

av
er

ag
e 

sc
ho

la
sti

c 
ac

hi
ev

em
en

t (
re

ad
in

g 
co

m
pr

eh
en

si
on

)

Pr
ef

er
en

ce
s f

or
 se

lf-
re

gu
la

te
d 

le
ar

ni
ng

: G
en

er
al

 e
ffe

ct
iv

e-
ne

ss
 o

f s
el

f-
re

gu
la

te
d 

le
ar

ni
ng

 
tra

in
in

g 
fo

r H
A

 st
ud

en
ts

. H
ig

h 
ac

hi
ev

er
s h

ad
 a

n 
in

cr
ea

se
d 

pr
ef

-
er

en
ce

 fo
r s

el
f-

re
gu

la
te

d 
le

ar
ni

ng
 

im
m

ed
ia

te
ly

 a
fte

r t
he

 tr
ai

ni
ng

 
(d

 =
 0.

44
, s

m
al

l e
ffe

ct
 si

ze
) a

nd
 

in
 th

e 
lo

ng
 te

rm
 (d

 =
 0.

82
, l

ar
ge

 
eff

ec
t s

iz
e)

. H
ig

hl
y 

in
te

lli
ge

nt
 

stu
de

nt
s e

xp
er

ie
nc

ed
 lo

ng
-te

rm
 

eff
ec

ts
 (d

 =
 0.

5,
 m

ed
iu

m
 e

ffe
ct

 
si

ze
)

Re
ad

in
g 

co
m

pr
eh

en
si

on
: T

he
re

 
w

as
 a

 h
ig

hl
y 

si
gn

ifi
ca

nt
 in

cr
ea

se
 

in
 th

e 
co

m
pr

eh
en

si
on

 o
f m

ai
n 

id
ea

s a
m

on
g 

hi
gh

 a
ch

ie
ve

rs
 

an
d 

hi
gh

ly
 in

te
lli

ge
nt

 st
ud

en
ts

. 
(d

 =
 0.

93
; 0

.6
3,

 m
ed

iu
m

-to
-la

rg
e 

eff
ec

t s
iz

e)
M

ea
su

re
m

en
t: 

qu
es

tio
nn

ai
re

, r
at

-
in

g 
m

ai
n 

id
ea

s

N
I

St
oe

ge
r a

nd
 Z

ie
gl

er
 (2

00
5)

, 
G

er
m

an
y

6 
w

ee
ks

; 3
6 

H
A

 st
ud

en
ts

; a
ge

 1
0;

 
qu

an
tit

at
iv

e;
 p

re
-a

nd
 p

os
t-t

es
t; 

co
nt

ro
l g

ro
up

 (n
o 

in
te

rv
en

tio
n)

Eff
ec

t o
f s

el
f-

re
gu

la
te

d 
le

ar
ni

ng
-

pr
og

ra
m

m
e 

(ti
m

e 
m

an
ag

em
en

t, 
se

lf-
re

fle
ct

io
n,

 g
oa

l-o
rie

nt
at

io
n)

 
on

 th
e 

le
ar

ni
ng

 p
ro

gr
es

s

N
o 

si
gn

ifi
ca

nt
 e

ffe
ct

 o
n 

co
gn

iti
ve

 
pe

rfo
rm

an
ce

. S
lig

ht
 im

pr
ov

e-
m

en
ts

 o
n 

tim
e 

m
an

ag
em

en
t (

no
 

cl
ea

r e
ffe

ct
 si

ze
)

M
ea

su
re

m
en

t: 
sc

ho
la

sti
c 

te
st,

 
qu

es
tio

nn
ai

re

Fo
r m

ot
iv

at
io

n,
 a

s i
n 

pe
rs

ist
en

ce
 in

 
th

e 
fa

ce
 o

f c
ha

lle
ng

in
g 

ob
je

ct
iv

es
, 

no
 st

at
ist

ic
al

ly
 si

gn
ifi

ca
nt

 in
cr

ea
se

 
w

as
 fo

un
d.

 T
he

re
 w

as
 a

 si
gn

ifi
ca

nt
 

po
si

tiv
e 

eff
ec

t o
n 

he
lp

le
ss

ne
ss

 a
nd

 
se

lf-
effi

ca
cy

 (n
o 

cl
ea

r e
ffe

ct
 si

ze
)

M
ea

su
re

m
en

t: 
qu

es
tio

nn
ai

re

91



K. Barbier et al.

1 3

Ta
bl

e 
2  

(c
on

tin
ue

d)

St
ud

y 
an

d 
co

un
try

M
et

ho
do

lo
gy

In
te

rv
en

tio
n

Im
pa

ct
 o

n 
co

gn
iti

ve
 le

ar
ni

ng
 

ou
tc

om
es

Im
pa

ct
 o

n 
aff

ec
tiv

e-
m

ot
iv

at
io

na
l 

le
ar

ni
ng

 o
ut

co
m

es

A
dj

us
tin

g 
th

e 
cu

rr
ic

ul
um

M
cC

oa
ch

 e
t a

l. 
(2

01
4)

, U
SA

16
 w

ee
ks

; 2
29

0 
stu

de
nt

s i
nc

lu
di

ng
 

33
2 

hi
gh

 a
ch

ie
ve

rs
; a

ge
s 8

–9
; 

qu
an

tit
at

iv
e;

 p
re

- a
nd

 p
os

t-t
es

t; 
co

nt
ro

l g
ro

up
 (n

o 
in

te
rv

en
tio

n)

Eff
ec

t o
f a

dj
us

te
d 

re
se

ar
ch

-b
as

ed
 

di
ffe

re
nt

ia
te

d 
cu

rr
ic

ul
um

 
(e

nr
ic

hm
en

t) 
on

 le
ar

ni
ng

Th
e 

re
se

ar
ch

-b
as

ed
 d

iff
er

en
tia

te
d 

cu
rr

ic
ul

um
 h

ad
 a

 p
os

iti
ve

 e
ffe

ct
 

on
 th

e 
hi

gh
es

t a
ch

ie
vi

ng
 st

ud
en

ts
 

(C
oh

en
’s

 d
 =

 0.
41

, s
m

al
l e

ffe
ct

 
si

ze
). 

Es
pe

ci
al

ly
 h

ig
h-

ac
hi

ev
in

g 
stu

de
nt

s i
n 

lo
w

er
-a

ch
ie

vi
ng

 
sc

ho
ol

s b
en

efi
te

d 
th

e 
m

os
t

M
ea

su
re

m
en

t: 
Io

w
a 

Te
sts

 o
f B

as
ic

 
Sk

ill
s, 

M
at

h 
Pr

ob
le

m
 a

nd
 D

at
a 

In
te

rp
re

ta
tio

n 
te

sts
 a

nd
 u

ni
t t

es
ts

N
I

Re
is

 e
t a

l. 
(1

99
8)

, U
SA

1 
ye

ar
; 3

36
 H

A
 st

ud
en

ts
; a

ge
s 

7–
12

; q
ua

nt
ita

tiv
e;

 p
re

-a
nd

 
po

st-
te

st
; c

on
tro

l g
ro

up
 (n

o 
in

te
rv

en
tio

n)

Eff
ec

t o
f c

ur
ric

ul
um

 c
om

pa
ct

in
g 

an
d 

re
pl

ac
em

en
t o

n 
ac

hi
ev

em
en

t 
on

 a
 st

an
da

rd
is

ed
 te

st

C
om

pa
ct

in
g 

an
d 

re
pl

ac
in

g 
ha

d 
no

 
eff

ec
t, 

m
ea

ni
ng

 th
at

 4
0–

50
%

 o
f 

th
e 

cu
rr

ic
ul

um
 c

an
 b

e 
el

im
in

at
ed

 
w

ith
ou

t c
au

si
ng

 a
 d

ec
lin

e 
in

 
stu

de
nt

s’
 a

ch
ie

ve
m

en
t

M
ea

su
re

m
en

t: 
Io

w
a 

Te
sts

 o
f B

as
ic

 
Sk

ill
s

N
I

92



Fostering cognitive and affective‑motivational learning…

1 3

Ta
bl

e 
2  

(c
on

tin
ue

d)

St
ud

y 
an

d 
co

un
try

M
et

ho
do

lo
gy

In
te

rv
en

tio
n

Im
pa

ct
 o

n 
co

gn
iti

ve
 le

ar
ni

ng
 

ou
tc

om
es

Im
pa

ct
 o

n 
aff

ec
tiv

e-
m

ot
iv

at
io

na
l 

le
ar

ni
ng

 o
ut

co
m

es

Ro
bi

ns
on

 e
t a

l. 
(2

01
4)

, U
SA

2 
ye

ar
s;

 1
57

 g
ift

ed
 st

ud
en

ts
; a

ge
s 

7–
11

; q
ua

nt
ita

tiv
e;

 p
re

-a
nd

 p
os

t-
te

st
; c

on
tro

l g
ro

up
 (n

o 
in

te
rv

en
-

tio
n)

; f
ou

r t
es

ts

Eff
ec

t o
f S

ci
en

ce
, T

ec
hn

ol
og

y,
 

En
gi

ne
er

in
g,

 a
nd

 M
at

he
m

at
ic

s 
(S

TE
M

) i
nt

er
ve

nt
io

ns
 (a

 ri
ch

 
pr

ob
le

m
-b

as
ed

 in
qu

iry
 c

ur
ric

u-
lu

m
) o

n 
co

gn
iti

ve
 a

ch
ie

ve
m

en
t

H
A

 st
ud

en
ts

 in
 th

e 
pr

ob
le

m
-b

as
ed

 
le

ar
ni

ng
 e

nv
iro

nm
en

t s
co

re
d 

be
tte

r o
n 

th
e 

po
st-

te
st 

th
an

 th
os

e 
in

 th
e 

co
nt

ro
l g

ro
up

: s
tu

de
nt

 
sc

ie
nc

e 
pr

oc
es

s s
ki

lls
 (  �

2
 =

 0
.1

2;
 

�
2
 =

 0
.0

8;
 m

ed
iu

m
 e

ffe
ct

 si
ze

), 
stu

de
nt

 k
no

w
le

dg
e 

of
 sc

ie
nc

e 
co

nt
en

t a
nd

 c
on

ce
pt

s (
 �2

 =
 0

.3
; 

0.
4;

 �
2
 =

 0
.7

2;
 0

.3
9,

 la
rg

e 
eff

ec
t 

si
ze

)
M

ea
su

re
m

en
t: 

as
se

ss
m

en
t t

ha
t 

in
cl

ud
ed

 p
ro

bl
em

-b
as

ed
, o

pe
n-

en
de

d 
qu

es
tio

ns
 a

nd
 c

ur
ric

ul
um

-
ba

se
d 

as
se

ss
m

en
t

N
I

Va
n 

Ta
ss

el
-B

as
ka

 e
t a

l. 
(2

00
2)

, 
U

SA
5 

ye
ar

s;
 2

,1
89

 g
ift

ed
 st

ud
en

ts
, 2

 
gr

ou
ps

 (1
52

 a
nd

 1
60

) o
f w

ho
m

 
w

er
e 

in
 a

 h
et

er
og

en
eo

us
 c

la
ss

-
ro

om
; a

ge
s 7

–1
4;

 q
ua

nt
ita

tiv
e;

 
pr

e-
 a

nd
 p

os
t-t

es
t; 

co
nt

ro
l g

ro
up

 
(n

o 
in

te
rv

en
tio

n)

Eff
ec

tiv
en

es
s o

f a
 c

ur
ric

ul
um

 
in

 w
hi

ch
 li

te
ra

ry
 a

na
ly

si
s a

nd
 

in
te

rp
re

ta
tio

n 
an

d 
pe

rs
ua

si
ve

 
w

rit
in

g 
ar

e 
ta

ug
ht

 a
s l

an
gu

ag
e 

ar
ts

 m
an

ife
st

at
io

ns
 o

f h
ig

he
r-

le
ve

l t
hi

nk
in

g

St
ro

ng
 g

ai
ns

 fo
r s

tu
de

nt
s i

n 
lit

er
ar

y 
an

al
ys

is
 a

nd
 in

te
rp

re
ta

tio
n 

an
d 

w
rit

in
g 

co
m

pa
re

d 
to

 H
A

 st
ud

en
ts

 
in

 th
e 

co
nt

ro
l g

ro
up

 (  �
2
 =

 0
.0

7;
 

0.
24

, m
ed

iu
m

-to
-la

rg
e 

eff
ec

t 
si

ze
). 

Si
gn

ifi
ca

nt
 g

ai
ns

 in
 a

ll 
gr

ou
pi

ng
 m

od
el

s, 
in

cl
ud

in
g 

cl
us

te
r-g

ro
up

ed
 h

et
er

og
en

eo
us

 
cl

as
se

s
M

ea
su

re
m

en
t: 

re
ad

in
g 

an
d 

w
rit

in
g 

te
st

N
I

93



K. Barbier et al.

1 3

Ta
bl

e 
2  

(c
on

tin
ue

d)

St
ud

y 
an

d 
co

un
try

M
et

ho
do

lo
gy

In
te

rv
en

tio
n

Im
pa

ct
 o

n 
co

gn
iti

ve
 le

ar
ni

ng
 

ou
tc

om
es

Im
pa

ct
 o

n 
aff

ec
tiv

e-
m

ot
iv

at
io

na
l 

le
ar

ni
ng

 o
ut

co
m

es

G
ro

up
in

g

Le
e 

et
 a

l. 
(2

01
9)

, U
SA

14
 w

ee
kl

y 
ac

tiv
iti

es
 (6

0 
m

in
 e

ac
h)

; 
20

 st
ud

en
ts

, i
nc

lu
di

ng
 1

0 
H

A
 

stu
de

nt
s;

 a
ve

ra
ge

 a
ge

 =
 10

.7
5;

 
m

ix
ed

-m
et

ho
d;

 p
re

- a
nd

 p
os

t-
te

st
; c

on
tro

l g
ro

up
 (n

o 
in

te
rv

en
-

tio
n,

 in
di

vi
du

al
 w

or
k)

Eff
ec

t o
f o

nl
in

e 
co

lla
bo

ra
tiv

e 
w

rit
-

in
g 

(h
et

er
og

en
eo

us
 p

ai
rin

g)
 o

n 
w

rit
in

g 
sk

ill
s

Sk
ill

ed
 w

rit
er

s i
n 

th
e 

co
nt

ro
l g

ro
up

 
(w

or
ki

ng
 in

di
vi

du
al

ly
) i

m
pr

ov
ed

 
m

or
e 

th
an

 th
os

e 
in

 th
e 

ex
pe

ri-
m

en
ta

l g
ro

up
 (n

o 
eff

ec
t s

iz
e)

M
ea

su
re

m
en

t: 
as

se
ss

m
en

t o
f 

w
rit

in
g 

flu
en

cy
, s

to
ry

 e
le

m
en

ts
, 

w
rit

in
g 

m
ec

ha
ni

cs
 a

nd
 h

ig
he

r-
or

de
r t

hi
nk

in
g

N
I

Sa
le

h 
et

 a
l. 

(2
00

5)
, K

uw
ai

t
9 

w
ee

ks
; 1

04
 m

al
e 

stu
de

nt
s, 

of
 

w
ho

m
 2

9 
w

er
e 

H
A

 st
ud

en
ts

; 
ag

es
 9

–1
0;

 q
ua

nt
ita

tiv
e;

 v
id

eo
; 

pr
e-

an
d 

po
st-

te
st

; h
et

er
og

en
eo

us
 

vs
 h

om
og

en
ou

s g
ro

up
s

Eff
ec

t o
f h

om
og

en
eo

us
 v

s h
et

er
o-

ge
ne

ou
s g

ro
up

in
g 

on
 te

st 
sc

or
es

G
ro

up
in

g 
ha

d 
no

 e
ffe

ct
 o

n 
th

e 
co

gn
iti

ve
 p

er
fo

rm
an

ce
 o

f H
A

 
stu

de
nt

s
M

ea
su

re
m

en
t: 

ac
hi

ev
em

en
t t

es
t 

an
d 

co
lla

bo
ra

tiv
e 

le
ar

ni
ng

 
as

si
gn

m
en

t

G
ro

up
in

g 
ha

d 
no

 e
ffe

ct
 o

n 
th

e 
m

ot
i-

va
tio

n 
of

 H
A

 st
ud

en
ts

M
ea

su
re

m
en

t: 
qu

es
tio

nn
ai

re

D
iff

er
en

tia
te

d 
in

st
ru

ct
io

n
Fa

be
r e

t a
l. 

(2
01

8)
, t

he
 N

et
he

rla
nd

s
16

 le
ss

on
s;

 9
53

 st
ud

en
ts

, i
nc

lu
di

ng
 

31
4 

H
A

 st
ud

en
ts

; a
ge

s 7
–8

 a
nd

 
10

–1
1;

 q
ua

nt
ita

tiv
e;

 o
bs

er
va

-
tio

ns
; I

CA
LT

 (I
nt

er
na

tio
na

l 
C

om
pa

ra
tiv

e 
an

al
ys

is
 o

f l
ea

rn
in

g 
an

d 
te

ac
hi

ng
); 

pr
e-

 a
nd

 p
os

t-t
es

t

D
at

a-
ba

se
d 

de
ci

si
on

 m
ak

in
g 

(D
B

D
M

): 
eff

ec
t o

f h
om

og
en

eo
us

 
gr

ou
pi

ng
 a

nd
 a

da
pt

ed
 in

str
uc

-
tio

n 
(c

om
pa

ct
in

g)
 o

n 
co

gn
iti

ve
 

pe
rfo

rm
an

ce

N
o 

si
gn

ifi
ca

nt
 e

ffe
ct

 o
f D

B
D

M
 o

n 
pe

rfo
rm

an
ce

M
ea

su
re

m
en

t: 
C

IT
O

 st
an

da
rd

is
ed

 
te

st

N
I

94



Fostering cognitive and affective‑motivational learning…

1 3

Ta
bl

e 
2  

(c
on

tin
ue

d)

St
ud

y 
an

d 
co

un
try

M
et

ho
do

lo
gy

In
te

rv
en

tio
n

Im
pa

ct
 o

n 
co

gn
iti

ve
 le

ar
ni

ng
 

ou
tc

om
es

Im
pa

ct
 o

n 
aff

ec
tiv

e-
m

ot
iv

at
io

na
l 

le
ar

ni
ng

 o
ut

co
m

es

G
ut

hr
ie

 e
t a

l. 
(2

00
9)

, U
SA

12
 w

ee
ks

; 1
56

 st
ud

en
ts

, i
nc

lu
di

ng
 

40
 H

A
 st

ud
en

ts
; a

ge
s 1

0–
11

; 
qu

an
tit

at
iv

e;
 p

re
- a

nd
 p

os
t-t

es
t; 

co
nt

ro
l g

ro
up

 (n
o 

in
te

rv
en

tio
n)

Eff
ec

t o
f C

on
ce

pt
 O

rie
nt

ed
 R

ea
d-

in
g 

In
str

uc
tio

n 
(C

O
R

I)
 (c

ho
ic

e,
 

re
le

va
nc

e,
 su

cc
es

s, 
co

lla
bo

ra
tio

n,
 

th
em

at
ic

 u
ni

ts
, fl

ue
nc

y 
in

str
uc

-
tio

n,
 fi

x-
up

 st
ra

te
gi

es
) o

n 
si

x 
le

ar
ni

ng
 o

ut
co

m
es

. L
ow

 a
ch

ie
v-

er
s r

ec
ei

ve
d 

ex
pl

ic
it 

in
str

uc
tio

ns
 

fro
m

 th
e 

te
ac

he
rs

Po
si

tiv
e 

eff
ec

t o
f C

O
R

I r
ea

di
ng

 
str

at
eg

ie
s o

n 
th

e 
re

ad
in

g 
co

m
-

pr
eh

en
si

on
, w

or
d 

re
co

gn
iti

on
 

an
d 

do
m

ai
n 

kn
ow

le
dg

e 
of

 H
A

 
stu

de
nt

s (
un

cl
ea

r e
ffe

ct
 si

ze
). 

N
o 

eff
ec

t o
n 

flu
en

cy
M

ea
su

re
m

en
t: 

re
ad

in
g 

te
st,

 k
no

w
l-

ed
ge

-, 
flu

en
cy

- a
nd

 in
fe

re
nc

e 
as

se
ss

m
en

t, 
w

or
d 

re
co

gn
iti

on
 

an
d 

re
ad

in
g 

flu
en

cy

N
o 

eff
ec

t o
n 

m
ot

iv
at

io
n 

M
ea

su
re

-
m

en
t: 

qu
es

tio
nn

ai
re

, b
ut

 n
ot

 a
ll 

ite
m

s w
er

e 
us

ed
, w

hi
ch

 m
ay

 h
av

e 
le

d 
to

 a
 le

ss
 v

al
id

 m
ea

su
re

m
en

t o
f 

in
te

rn
al

 m
ot

iv
at

io
n 

fo
r r

ea
di

ng

95



K. Barbier et al.

1 3

Ta
bl

e 
2  

(c
on

tin
ue

d)

St
ud

y 
an

d 
co

un
try

M
et

ho
do

lo
gy

In
te

rv
en

tio
n

Im
pa

ct
 o

n 
co

gn
iti

ve
 le

ar
ni

ng
 

ou
tc

om
es

Im
pa

ct
 o

n 
aff

ec
tiv

e-
m

ot
iv

at
io

na
l 

le
ar

ni
ng

 o
ut

co
m

es

H
un

sa
ke

r e
t a

l. 
(2

01
0)

, U
SA

3 
ye

ar
s;

 2
11

 a
dv

an
ce

d 
re

ad
er

s;
 

ag
es

 9
–1

2;
 m

ix
ed

 m
et

ho
d;

 p
re

- 
an

d 
po

st-
te

st
; l

ite
ra

tu
re

 a
na

ly
si

s;
 

in
te

rv
ie

w
s;

 o
bs

er
va

tio
ns

Eff
ec

t o
f s

ix
 te

ac
hi

ng
 st

ra
te

gi
es

:
(1

) i
de

nt
ifi

ca
tio

n 
of

 a
dv

an
ce

d 
re

ad
er

s;
(2

) o
rg

an
is

at
io

n 
fo

r i
ns

tru
ct

io
n 

(e
.g

. c
re

at
in

g 
tim

e 
fo

r a
dv

an
ce

d 
re

ad
in

g-
re

la
te

d 
cu

rr
ic

ul
um

);
(3

) c
on

te
nt

 (e
.g

. s
el

ec
tin

g 
cu

r-
ric

ul
um

 c
on

te
nt

 fo
r a

dv
an

ce
d 

re
ad

er
s b

as
ed

 o
n 

th
ei

r p
ro

fil
es

 o
f 

str
en

gt
hs

, i
nt

er
es

ts
, e

tc
.);

(4
) i

ns
tru

ct
io

na
l s

tra
te

gi
es

 (e
.g

. 
us

in
g 

str
at

eg
ie

s t
ha

t a
pp

ly
 

co
m

pr
eh

en
si

on
 a

nd
 in

qu
iry

 sk
ill

s 
th

at
 b

ro
ad

en
 a

nd
 d

ee
pe

n 
kn

ow
l-

ed
ge

 b
ey

on
d 

w
ha

t i
s n

or
m

al
ly

 
re

qu
ire

d 
fo

r t
he

 g
ra

de
 le

ve
l);

(5
) c

on
tin

uo
us

 im
pr

ov
em

en
t 

as
se

ss
m

en
t (

e.
g.

 p
ro

vi
di

ng
 

fo
rm

at
iv

e 
da

ta
 o

n 
ad

va
nc

ed
 

re
ad

er
s’

 g
ro

w
th

);
(6

) a
m

ba
ss

ad
or

sh
ip

 fo
r t

he
 P

ro
je

ct
 

(e
.g

. e
xp

la
in

in
g 

th
e 

pr
oj

ec
t t

o 
ot

he
rs

 su
ch

 a
s p

ar
en

ts
)

Im
pl

em
en

ta
tio

n 
of

 th
e 

si
x 

str
at

e-
gi

es
 b

y 
th

e 
te

ac
he

r w
as

 d
ire

ct
ly

 
re

la
te

d 
to

 im
pr

ov
em

en
ts

 o
n 

th
e 

lit
er

at
ur

e 
an

al
ys

is
 te

st 
(r

 =
 0.

19
, 

sm
al

l e
ffe

ct
 si

ze
)

M
ea

su
re

m
en

t: 
ob

se
rv

at
io

ns
 a

nd
 

in
te

rv
ie

w
s o

f t
ea

ch
er

s i
m

pl
e-

m
en

tin
g 

te
ac

hi
ng

 st
ra

te
gi

es
; 

pr
e-

 a
nd

 p
os

t-l
ite

ra
tu

re
 a

na
ly

se
s 

fo
r s

tu
de

nt
s

O
ve

ra
ll,

 te
ac

he
r i

m
pl

em
en

ta
tio

n 
of

 
th

e 
si

x 
str

at
eg

ie
s w

as
 re

la
te

d 
to

 
ch

an
ge

s i
n 

ch
oi

ce
 (r

 =
 0.

16
) a

nd
 

en
jo

ym
en

t (
r =

 0.
17

) (
sm

al
l e

ffe
ct

 
si

ze
)

M
ea

su
re

m
en

t: 
ob

se
rv

at
io

ns
 a

nd
 

in
te

rv
ie

w
s o

f t
ea

ch
er

s i
m

pl
em

en
t-

in
g 

te
ac

hi
ng

 st
ra

te
gi

es
; q

ue
sti

on
-

na
ire

 ‘M
y 

C
la

ss
 A

ct
iv

iti
es

’

96



Fostering cognitive and affective‑motivational learning…

1 3

Ta
bl

e 
2  

(c
on

tin
ue

d)

St
ud

y 
an

d 
co

un
try

M
et

ho
do

lo
gy

In
te

rv
en

tio
n

Im
pa

ct
 o

n 
co

gn
iti

ve
 le

ar
ni

ng
 

ou
tc

om
es

Im
pa

ct
 o

n 
aff

ec
tiv

e-
m

ot
iv

at
io

na
l 

le
ar

ni
ng

 o
ut

co
m

es

M
ak

er
 e

t a
l. 

(1
99

6)
, U

SA
1 

ye
ar

; 4
6 

stu
de

nt
s, 

in
cl

ud
in

g 
8 

gi
fte

d 
stu

de
nt

s;
 a

ge
s 6

–8
; 

m
ix

ed
-m

et
ho

d;
 p

re
-a

nd
 p

os
t-t

es
t; 

pr
ob

le
m

-s
ol

vi
ng

 a
ss

es
sm

en
t; 

in
te

rv
ie

w
s;

 o
bs

er
va

tio
ns

D
IS

CO
V

ER
 p

ro
je

ct
:

(a
) d

ev
el

op
m

en
t o

f m
ul

tip
le

 in
te

l-
lig

en
ce

s;
 (b

) s
ol

vi
ng

 p
ro

bl
em

s 
w

ith
 v

ar
ie

d 
str

uc
tu

re
s;

 (c
) a

ct
iv

e,
 

ha
nd

s-
on

 le
ar

ni
ng

 w
ith

 th
e 

to
ol

s 
of

 th
e 

se
ve

n 
in

te
lli

ge
nc

es
; (

d)
 

in
te

gr
at

io
n 

of
 th

e 
cu

ltu
re

 a
nd

 
la

ng
ua

ge
 o

f t
he

 st
ud

en
ts

 a
nd

 th
e 

co
m

m
un

ity
; (

e)
 c

ur
ric

ul
um

 p
la

n-
ni

ng
 a

ro
un

d 
ab

str
ac

t t
he

m
es

W
ith

 a
 h

ig
h-

le
ve

l i
m

pl
em

en
te

r 
(te

ac
he

r)
, a

ll 
gi

fte
d 

stu
de

nt
s 

m
ad

e 
ga

in
s i

n 
pr

ob
le

m
-s

ol
vi

ng
 

sk
ill

s. 
Si

x 
ad

di
tio

na
l s

tu
de

nt
s 

w
er

e 
ca

te
go

ris
ed

 a
s g

ift
ed

 in
 th

e 
po

st-
as

se
ss

m
en

t. 
W

ith
 a

 m
id

dl
e-

le
ve

l i
m

pl
em

en
te

r (
te

ac
he

r)
, o

nl
y 

3 
ou

t o
f 5

 g
ift

ed
 st

ud
en

ts
 m

ad
e 

ga
in

s i
n 

pr
ob

le
m

-s
ol

vi
ng

. T
hr

ee
 

ot
he

r s
tu

de
nt

s w
er

e 
ca

te
go

ris
ed

 
as

 g
ift

ed
 in

 th
e 

po
st-

as
se

ss
m

en
t. 

(n
o 

eff
ec

t s
iz

e)
M

ea
su

re
m

en
t: 

pr
ob

le
m

-s
ol

vi
ng

 
as

se
ss

m
en

t

N
I

Pr
as

t e
t a

l. 
(2

01
8)

, t
he

 N
et

he
rla

nd
s

2 
ye

ar
s;

 3
51

4 
stu

de
nt

s i
n 

th
e 

fir
st 

ye
ar

, o
f w

ho
m

 1
22

5 
w

er
e 

hi
gh

-a
ch

ie
vi

ng
 st

ud
en

ts
; 3

47
3 

stu
de

nt
s i

n 
th

e 
se

co
nd

 y
ea

r, 
of

 
w

ho
m

 1
28

5 
w

er
e 

hi
gh

-a
ch

ie
vi

ng
 

stu
de

nt
s;

 a
ge

s 6
–1

2;
 q

ua
nt

ita
tiv

e;
 

pr
e-

an
d 

po
st-

te
st

; r
et

en
tio

n 
te

st 
in

 th
e 

se
co

nd
 y

ea
r; 

co
nt

ro
l g

ro
up

 
(n

o 
in

te
rv

en
tio

n)

C
yc

le
 o

f d
iff

er
en

tia
tio

n:
(1

) i
de

nt
ifi

ca
tio

n 
of

 st
ud

en
ts’

 
cu

rr
en

t s
ki

lls
 a

nd
 d

iv
is

io
n 

of
 st

u-
de

nt
s i

nt
o 

ho
m

og
en

eo
us

 g
ro

up
s;

(2
) d

iff
er

en
tia

te
d 

go
al

s f
or

 e
ac

h 
gr

ou
p;

(3
) d

iff
er

en
tia

te
d 

in
str

uc
tio

n 
fo

r 
ea

ch
 g

ro
up

;
(4

) d
iff

er
en

tia
te

d 
pr

ac
tic

e 
ta

sk
s f

or
 

ea
ch

 g
ro

up

Ye
ar

 1
: c

yc
le

 o
f d

iff
er

en
tia

tio
n 

ha
d 

a 
po

si
tiv

e 
eff

ec
t (

β =
 0.

12
, 

sm
al

l e
ffe

ct
 si

ze
) o

n 
H

A
 st

ud
en

t 
ac

hi
ev

em
en

t i
n 

m
at

he
m

at
ic

s
Ye

ar
 2

: c
yc

le
 o

f d
iff

er
en

tia
tio

n 
ha

d 
no

 e
ffe

ct
 o

n 
H

A
 st

ud
en

t a
ch

ie
ve

-
m

en
t i

n 
m

at
he

m
at

ic
s, 

ne
ith

er
 

sh
or

t-t
er

m
 n

or
 lo

ng
 te

rm
M

ea
su

re
m

en
t: 

C
ito

 M
at

he
m

at
ic

al
 

Te
st,

 n
on

-v
er

ba
l i

nt
el

lig
en

ce
 te

st 
(R

av
en

 S
ta

nd
ar

d 
Pr

og
re

ss
iv

e 
M

at
ric

es
), 

w
or

ki
ng

 m
em

or
y 

te
st

N
I

N
I, 

no
t i

nc
lu

de
d;

 H
A,

 h
ig

h-
ab

ili
ty

97



K. Barbier et al.

1 3

higher-order thinking skills) or combined it with compacting (e.g. skipping unnecessary 
or repetitive and exercise material) and/or problem-based inquiry. The interventions were 
designed for the whole class and thus included HA students in the treatment group. The 
degree of compacting varied according to the students’ ability level. The goal of these 
interventions was to enhance the learning and achievement of (HA) students.

Fourth, two studies (Lee et al., 2019; Saleh et al., 2005) examined the impact of homog-
enous and heterogeneous grouping on the learning of HA students. Saleh et  al. (2005) 
focused on within-class grouping, both homogeneous and heterogeneous. Lee et al. (2019) 
designed an online collaboration, creating heterogeneous pairs of students from different 
schools.

Finally, five studies used differentiated instruction, involving a combination of educa-
tional practices (Faber et al., 2018; Guthrie et al., 2009; Hunsaker et al., 2010; Maker et al., 
1996; Prast et al., 2018). Each study used a specific instructional strategy or programme, 
respectively labelled ‘DBDM’ (Data-Based Decision Making), ‘CORI-reading strategies’ 
(Concept Orientated Reading Instruction), ‘Project ARAR’ (Advanced Readers At Risk), 
the DISCOVER project and the ‘cycle of differentiation’. As shown in Table 2, the stud-
ies used varying forms of differentiated instruction. Faber et al. (2018) used within-class 
ability grouping and differentiated instruction. Guthrie et al. (2009) implemented motiva-
tional practices along with Concept Oriented Reading Instruction. This included giving 
HA students choices, making the content relevant to students, providing texts in the zone 
of proximal development and teaching students how to monitor their own comprehension 
of a text. Hunsaker et  al. (2010) focused on differentiation by carefully identifying stu-
dents, preparing adapted instruction in terms of content, designing instructional activities 
for HA students and conducting ongoing evaluations. Maker et  al. (1996) implemented 
different classroom teaching strategies and a curriculum based on the theory of multiple 
intelligences (Gardner, 1983), the principles of differentiation and the integration of cultur-
ally relevant content. Finally, Prast et al. (2018) used a ‘cycle of differentiation’: Teachers 
identified students’ current skills and divided them accordingly into homogeneous ability 
groups. Afterwards, teachers set different goals and used different practices and forms of 
instruction to meet the needs of each group. The goal of these studies was to enhance the 
learning, achievement and/or motivation of the students.

Effects on cognitive learning outcomes

The majority of studies (eleven out of fifteen) found significant positive effects on the cog-
nitive learning outcomes of HA students. The effect sizes varied from small to large (see 
Table 2).

First, providing dynamic feedback in the classroom had positive effects on cognitive 
learning processes and/or outcomes (Popa & Pauc, 2015; van Dijk et al., 2016; Vogelaar 
et al., 2019). Two studies (Popa & Pauc, 2015; Vogelaar et al., 2019) found that dynamic 
assessment enhanced cognitive learning outcomes for all students, including HA students. 
Although van Dijk et al. (2016) did not find a significant effect on HA students’ learning 
outcomes, they did find a positive effect on the learning process.

Second, two of the three studies focusing on improving self-regulated learning reported 
positive outcomes regarding the cognitive performance of HA students (Obergriesser & 
Stoeger, 2015; Sontag & Stoeger, 2015). One self-regulation programme (Stoeger & Zie-
gler, 2005) found no significant effect on the cognitive learning outcomes of HA students.
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Third, mainly positive outcomes were found for approaches that adapted the curriculum. 
In the study by McCoach et  al. (2014), enriching the curriculum for HA students had a 
small positive effect, especially in disadvantaged schools. In the study by Reis et al. (1998), 
the results indicated that the achievement tests scores of HA students whose curriculum 
was compacted (40–50%) did not differ significantly from those whose curriculum was not 
compacted. Curriculum compacting and enrichment thus did not harm HA students and 
was recommended to prevent boredom. In the study by VanTassel-Baska et al. (2002), the 
implementation of an advanced curriculum that stimulated higher-order thinking and con-
cept development resulted in greater gains with regard to literary analysis, interpretation 
and writing in the intervention group than in the control group. The study including a cur-
riculum centred on problem-based inquiry (Robinson et  al., 2014) yielded positive find-
ings, as HA students who followed this curriculum performed better on the post-test than 
the control group.

Fourth, the research on grouping by Saleh et al. (2005) found no differences between 
homogenous and heterogeneous within-class grouping for HA students. In the research by 
Lee et  al. (2019) on heterogeneous pairing, HA students in the intervention group per-
formed better than those in the control group who worked individually.

Finally, there were mixed but mostly positive outcomes in the four studies that focused 
on multiple educational practices. Faber et  al. (2018) found no significant effects of the 
DBDM intervention, while Guthrie et al. (2009) found positive effects on some cognitive 
learning outcomes, but not on all measures (e.g. reading fluency). Regarding the ARAR 
approach (Hunsaker et  al., 2010), this approach was positively correlated with improved 
literary analysis skills. The DISCOVER project mainly improved HA students’ problem-
solving skills when their teacher implemented the curriculum and the different instruc-
tional strategies correctly (‘high implementer’). Moreover, the cycle of differentiation 
employed by Prast et al. (2018) yielded a positive effect on students’ learning outcomes in 
the first year of implementation but had no effect in the second year.

Effects on affective‑motivational learning outcomes

Six studies included affective-motivational outcome variables such as motivation, self-
efficacy and enjoyment. When considering the different categories (using dynamic feed-
back, enhancing self-regulated learning, adjusting the curriculum, grouping and differ-
entiated instruction), at least one study per category included an affective-motivational 
outcome measure except for using an adapted curriculum, for which only cognitive 
learning outcomes were reported.

First, providing dynamic feedback by prompting and giving hints had no significant 
effect on the motivation of HA students. Second, the studies that tried to enhance self-
regulated learning included various affective-motivational measures (e.g. self-efficacy) 
and reported different effects. For instance, Obergriesser and Stoeger (2015) found no 
effect on the anxiety of HA students and only found an improvement in the self-efficacy 
of HA underachievers. Stoeger and Ziegler (2005) considered gifted underachievers and 
reported a significant effect on self-efficacy. The results suggest that, when considering 
the affective-motivational outcome of self-efficacy, improving self-regulated learning is 
mainly effective for underachieving HA students. Stoeger and Ziegler (2005) also found 
a positive impact on reducing helplessness and no effect on ‘persistence when faced with 
challenging objectives’. Furthermore, regarding homogeneous or heterogeneous within-
class grouping, no impact was found on motivation (Saleh et  al., 2005). Finally, only 
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one study that used multiple educational practices included measurements of affective-
motivational learning outcomes, namely enjoyment (Hunsaker et al., 2010). In this study, 
small positive effects of using differentiated instruction on affective-motivational learning 
outcomes were found.

Conclusion and discussion

Compared to part- or full-time separation programmes for HA students, such as enrich-
ment programmes (García-Martínez et  al., 2021; Kim, 2016; Steenbergen-Hu et  al., 
2016), we know little about the effectiveness of educational practices implemented in 
mixed-ability classrooms for these students. To identify the impact of educational prac-
tices in first- to sixth-grade classrooms on the cognitive and/or affective-motivational 
learning outcomes of HA students, we conducted a systematic review of empirical stud-
ies investigating the impact of interventions.

First, we identified five within-class educational practices for HA students that have 
been studied in the past 25  years: using dynamic feedback, enhancing self-regulated 
learning, adjusting the curriculum, within-class grouping and providing differentiated 
instruction. These practices respond to the cognitive and non-cognitive characteristics 
and needs of HA students mentioned in the theoretical framework. For example, giving 
dynamic feedback ensures that HA students have opportunities to improve their inquiry 
skills (Abdulla Alabbasi et  al., 2021). Furthermore, by compacting and enriching the 
curriculum and/or differentiating their instruction, teachers provide HA students with 
the chance to learn at a faster pace and develop higher-order thinking skills (Steiner & 
Carr, 2003). Also, enhancing self-regulation skills such as self-assessment, goal setting 
and strategic planning contributes to converting these students’ cognitive ability into 
strong performance (Reis & McCoach, 2000). Moreover, in accordance with previous 
studies, grouping HA students together and providing them with more challenging work 
than their peers is a well-known effective educational practice (Steenbergen-Hu et al., 
2016).

Second, regarding the effects of these educational practices on cognitive learning out-
comes, many of them had positive effects, with effect sizes ranging from small to large. 
Positive effects were reported from providing dynamic feedback, enhancing self-regulated 
learning, adjusting the curriculum and using differentiated instruction. However, some 
studies showed no effect. Furthermore, effects also varied depending on the outcome meas-
ure and subgroup. We can state that adjusting the curriculum, providing dynamic feedback 
and enhancing self-regulated learning are most likely to be effective, given that the major-
ity of studies, including those with large sample sizes, reported medium-to-large effect 
sizes. Adjusting the curriculum, in particular, was found to be effective in multiple large-
scale studies. However, the use of differentiated instruction is supported by less empirical 
evidence since the study with the largest sample found that it had no effect and several 
studies did not report the effect size of their positive results.

Third, looking at the impact of the five identified educational practices on affective-
motivational learning outcomes, the results were not straightforward. These practices either 
had no effect or varied effects, with mostly small effect sizes. A possible explanation is 
that affective-motivational effects only applied to certain subgroups in the measured sam-
ples. Enhancing self-regulated learning, for example, had a positive effect on self-efficacy 
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and the reduction of helplessness, but only for underachieving HA students (Obergriesser 
& Stoeger, 2015; Stoeger & Ziegler, 2005). Besides these two studies, no other study 
included underachieving HA students (Reis & McCoach, 2000) as a subsample for separate 
analysis. As we know from the previous literature, underachievement is linked to various 
motivational problems (Snyder & Wormington, 2020; White et al., 2018). This review thus 
points out the relevance of including HA underachievers as a separate sample when study-
ing the effect of educational practices in mixed-ability classrooms. A recent meta-analysis 
by Steenbergen-Hu et al. (2020) provides insight into the effectiveness of interventions spe-
cifically aimed at reducing underachievement among gifted students. We recommend fur-
ther research on why some interventions work and the conditions under which they work.

It is important to interpret these findings with caution. For example, the homoge-
neous grouping has been shown to be effective for the cognitive learning outcomes of 
HA students in many studies (Kulik & Kulik, 1992; Rogers, 1993). Saleh et al. (2005), 
however, did not find that within-class grouping had a significant effect. In this study, 
both homogeneous and heterogeneous groupings were applied, but the authors did not 
make an explicit statement about curricular adjustments such as enrichment, com-
pacting or acceleration. It is therefore unclear whether the insignificant effect was a 
consequence of grouping or how it was implemented. As Kulik and Kulik (1992) con-
cluded, when grouping goes hand in hand with enrichment and acceleration, it has the 
greatest effect on student learning.

Furthermore, it is striking that fewer than half of the studies considered affective-moti-
vational learning outcomes. Moreover, the studies that did include these outcomes iden-
tified a limited number of affective-motivational components (e.g. enjoyment). It would 
be valuable to consider other learning outcomes as well, such as goal valuation and 
behavioural, cognitive and emotional engagement. The framework adopted by Siegle and 
McCoach (2005) could inspire other researchers to examine affective-motivational learning 
outcomes more robustly.

There are some limitations to this research that need to be addressed. First, because 
few studies met the inclusion criteria, there was little similarity in the contexts and 
interventions of the various studies. Furthermore, the identification of HA or gifted stu-
dents was different in every study. These differences in conceptualisation, along with the 
diversity of classroom contexts, did not allow us to conduct a quantitative meta-analy-
sis. It is also important to recognise the impact of the educational contexts in which 
the studies were undertaken. For example, adjusting the curriculum was only studied in 
the USA, which has a different school system and pedagogy than countries in Europe. 
Therefore, it remains an important question whether the effectiveness demonstrated 
in these contexts will hold true in other educational contexts and cultures. Also, it is 
important to acknowledge that, due to the specific focus of this review, other interesting 
studies on educating HA students did not meet the inclusion criteria (e.g. interventions 
outside the mixed-ability classroom or studies with no clear reporting on the learning 
outcomes of HA students; Callahan et al., 2014; Gavin et al., 2013). Moreover, possible 
publication bias needs to be taken into account, as this literature search was limited to 
the databases ERIC and WOS. However, including unpublished or non-peer-reviewed 
studies also has disadvantages with regard to quality control.

In this review, there was a wide variety of intervention-type research designs, with 
numbers of participants ranging from 36 to 2290 (not all HA) and interventions last-
ing from 90 min to 3 years. To extend the generalisability of the educational practices 
found to be effective in this review, it would be useful to replicate these studies. Another 
interesting avenue for future research would be to focus on the duration required for 
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educational practices to be effective for HA students. Future research could, for instance, 
monitor the learning progress of a large group of HA students and test the impact of 
educational practices adopted by their teachers. In addition, the results that emerged 
from this set of studies were mostly quantitative. We, therefore, argue for empirical 
qualitative research to investigate in greater depth how effective educational practices 
are experienced by HA students in their specific context in mixed-ability classrooms. In 
terms of practice, it is important to keep in mind that the effective educational practices 
we highlighted were based on studies conducted in specific educational contexts in dif-
ferent countries. We recommend that practitioners always start with the needs of a given 
group of students, class or school. It is also important to check whether the educational 
practice(s) match(es) the prior knowledge, skills and attitudes required. Therefore, we 
recommend that teachers explore whether (and why) these educational practices work in 
their classroom or school context. One way to do this is by conducting practical research 
with their colleagues – for example, via the method of Lesson Study (Dudley, 2019; 
Vermunt et al., 2019).

Based on this review, we conclude that for grades one to six across different educa-
tional contexts, teachers can support HA students in heterogeneous classrooms through the 
educational practices reported in this study: using dynamic feedback, enhancing self-reg-
ulated learning, adjusting the curriculum and providing differentiated instruction. This is 
an important finding for both in-service teachers and teachers-in-training. Teachers should 
be prepared for the diversity of students they will encounter in the classroom and under-
stand possible ways to support HA students through evidence-based educational practices. 
Although some of the reported practices are clearly specific to educating HA students (e.g. 
compacting and enriching the curriculum), others are fairly common strategies in the liter-
ature on effective teaching (e.g. self-regulated learning; De Corte et al., 2004; Tomlinson, 
2017). It is therefore important to keep in mind that at least some of the educational prac-
tices discussed in this review can be useful for all students.
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