
Journal of Youth and Adolescence (2024) 53:755–771
https://doi.org/10.1007/s10964-024-01942-7

EMPIRICAL RESEARCH

Effective Components of Social Emotional Learning Programs: A
Meta-analysis

Jieping Shi 1
● Alan C. K. Cheung2

Received: 17 October 2023 / Accepted: 10 January 2024 / Published online: 27 January 2024
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2024

Abstract
Previous reviews have synthesized the impacts of universal school-based social emotional learning (SEL) programs.
However, they have yet to attempt a meta-analytic approach with rigorous inclusion criteria to identify the key SEL
components and explore what make these programs work. This study aims to fill that gap by examining the impacts of SEL
programs and exploring the moderating effects of methodological characteristics, implementation features, and program
components on SEL effectiveness. The final sample consisted of 12 high-quality SEL programs, 59 studies, and 83,233
participants, with an overall effect size of 0.15. Meta-regression results indicated that these SEL programs could significantly
improve youth social emotional skills, reinforce affect and attitudes, promote academic performance, increase prosocial
behaviors, and reduce antisocial behaviors. Training teachers’ social emotional skills and reducing cognitive elements in
SEL curricula were found to be effective components of SEL programs, whereas pedagogical activities, climate support, and
family engagement were not. Large-scale studies of SEL programs tended to generate smaller effect sizes, and those with
low program dosages were found to be less effective than those approaching the recommended dosage. Policy and practical
implications on how to scale SEL programs are discussed.
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Introduction

There is general consensus that social emotional skills play
a crucial role in personal success in the labor market and in
behavioral outcomes (e.g., prosocial behaviors) and are at
least as important as cognitive skills (Heckman et al., 2006).
How to cultivate students’ social emotional skills in schools
has drawn increasing attention from teachers, parents, pol-
icy makers and other stakeholders over the years (Miyamoto
et al., 2015). In the past two decades, school-based social
emotional learning (SEL) programs have been widely
adopted in various school settings across the world. SEL
refers to the process by which children “acquire and apply
the knowledge, skills, and attitudes to develop healthy
identities, manage emotions and achieve personal and col-
lective goals, feel and show empathy for others, establish
and maintain supportive relationships, and make

responsible and caring decisions”, which is proposed by the
leading organization, Collaborative for Academic Social
Emotional Learning (CASEL; 2013, p. 4). Numeral
empirical research has indicated that SEL programs gen-
erally produce positive results on multiple outcomes for
students (Low et al., 2019). Over a dozen meta-analyses on
universal SEL programs have also confirmed similar posi-
tive effects, including but not limited to improving social
emotional skills, attitude towards self and others, prosocial
behaviors, academic performance, and reducing conduct
problems, emotional distress, and substance abuse (Durlak
et al., 2011). Though many experimental studies and
research reviews on SEL programs have been carried out in
the past few decades, none has attempted to use a meta-
analysis approach to identify the key components (e.g.,
course content, pedagogical activities, teacher training) that
make these programs work. Therefore, this study attempts
to conduct a comprehensive meta-analysis to identify the
program components that significantly predict SEL effec-
tiveness. It will also examine the moderating effects of
methodological features (e.g., research design, sample size)
and implementation features (e.g., dosage) and compare the
predictive effects of all moderators through meta-regression
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models. Since this review categorizes the outcomes into
several domains, it will provide a vivid picture of the
effectiveness of SEL programs on different outcome
domains.

Previous Research of SEL Programs

A set of reviews has been conducted in the area of SEL
programs, which provides valuable insights and suggestive
evidence regarding their effectiveness. However, these
reviews have certain limitations, such as the qualitative
nature, methodological constraints, or limited scope. None
of these reviews specifically answer the key research
question, i.e. to identify the core program components and
explore their relations with the program effects.

Meta-analytic Research of SEL Programs

Perhaps the most common type of research review on SEL is
the meta-analytic research, which included all SEL programs.
This type of research generally provided an overview of SEL
effect sizes in multiple outcome domains and identified some
moderators that were mainly methodological. For instance,
one widely-cited review summarized 213 universal school-
based SEL programs, indicating that these programs sig-
nificantly reinforced social emotional skills, academic
achievements, attitudes and behaviors (Durlak et al., 2011). It
examined the moderating effects of intervention formats,
implementation features, and methodological variables,
revealing that the employment of sequenced, active, focused,
and explicit practices to develop skills (SAFE) and imple-
mentation problems significantly moderated SEL effects.
However, these criteria were somewhat broad and inclusive
for the high-quality SEL programs. For example, it only
distinguished whether the included studies had implementa-
tion problems (such as not completing all the SEL require-
ments) without further categorizing what kind of the
implementation problems mattered (Durlak et al., 2011). It
could only indicate that SEL programs should be imple-
mented as intended rather than providing other specific
practical suggestions. The SAFE criteria were substantial
quality markers that significantly moderated outcomes of all
SEL interventions, including both efficacy and large-scale
effectiveness trials. But dozens of high-quality and widely-
used SEL programs, such as PATHS (Greenberg & Kusché,
2006), Second Step (Frey et al., 2000), Positive Action (Flay
& Allred, 2003), 4Rs (Jones et al., 2011), RULER (Brackett
et al., 2012), Open Circle (Hennessey, 2007), etc. all meet the
SAFE criteria. These programs still have substantive differ-
ences in many aspects, including but not limited to theory
foundation, course content, pedagogical approach, teacher
training, family engagement, which may contribute to the
differences in effectiveness.

Another review involving 89 SEL programs for students
aged 4 to 18 years showed significant positive effects, with
the largest effect on social emotional skills and the smallest
effect on attitudes toward self (Wigelsworth et al., 2016). It
further explored the moderation effects of evaluation stage,
developer involvement, and implementation site, but the
results were not always in the expected direction. For
example, it hypothesized that higher developer involvement
was associated with larger effect sizes, but their results did
not support their hypothesis (Wigelsworth et al., 2016).
These unexpected results might be due to the approach of
subgroup analysis, which was unable to control for the
interference of other moderators as multivariate meta-
regression would. A third review involving 75 SEL pro-
grams also found positive effect sizes on multiple outcomes
(Sklad et al., 2012). It extracted multiple moderators and
explored their effects on social skills and antisocial beha-
viors respectively. Results showed that outcome source,
manual, school level, duration, and number of sessions were
significant moderators, while other factors, like location,
trainers, and involved professionals, were not statistically
significant (Sklad et al., 2012). All these three reviews
employed very similar outcome domains, which could be
referred to by the current review. Additionally, there were
several other meta-analytic reviews on SEL (Table 1),
including one investigating the follow-up effects of SEL
interventions (Taylor et al., 2017), another examining the
effects of SEL on academic performance (Corcoran et al.,
2018), one focusing on updated SEL interventions from
2008 to 2020 (Cipriano et al., 2023), and four separate
studies investigating the effects of preschool SEL inter-
ventions (Blewitt et al., 2018; Murano et al., 2020; Sabey
et al., 2017; Yang et al., 2019).

There is a general consensus about the positive impacts of
school-based SEL programs on students, with most effect
sizes ranging from 0.09 to 0.70. These meta-analytic reviews
substantially contributed to SEL research and practice, but
they were not without limitations regarding the effects of
moderators: (1) most extracted moderators were methodolo-
gical variables, like research design, grade, duration, etc. Even
though their moderation effects were partially consistent,
these studies shed little light on how best to implement SEL
intervention in school settings; (2) some reviews extracted
implementation features as moderators, like SAFE criteria and
developer involvement, but their findings were less suggestive
and practical owing to inappropriate coding methods and
statistical analysis approaches; (3) most reviews showed high
heterogeneity levels, which might be due to the substantive
differences of included SEL interventions in terms of course
content, pedagogical approaches, teacher training, family
engagement, etc., but none of them had attempted to identify
such components and explore their moderation effects on SEL
effectiveness. The current study builds firmly upon these

756 Journal of Youth and Adolescence (2024) 53:755–771



Ta
bl
e
1
T
he

ef
fe
ct

si
ze
s
of

pr
ev
io
us

S
E
L
m
et
a-
an
al
yt
ic

re
vi
ew

s

S
tu
dy

S
tu
de
nt

G
ra
de

N
um

be
r
of

st
ud

ie
s

E
ff
ec
t
si
ze
s

(P
os
t)

E
ff
ec
t
si
ze
s

(F
ol
lo
w

up
)

M
od

er
at
or
s

M
et
ho

do
lo
gi
ca
l

Im
pl
em

en
ta
tio

n
P
ro
gr
am

co
m
po

ne
nt
s

O
th
er

D
ur
la
k
et

al
.

(2
01

1)
K
-1
2

21
3

0.
22
–
0.
57

0.
11

–
0.
32

ra
nd

om
iz
at
io
n,

at
tr
iti
on

,
ou

tc
om

e
m
ea
su
re
,
da
ta

so
ur
ce
+
,
du

ra
tio

n+
,

m
ea
n
ag
e+

,
lo
ca
tio

n

im
pl
em

en
ta
tio

n
pr
ob

le
m
s+

+
S
A
F
E
+
+
,

in
te
rv
en
tio

n
fo
rm

at
pu

bl
is
h
st
at
us
+

S
kl
ad

et
al
.

(2
01

2)
K
-8

75
0.
09
–
0.
70

0.
07

–
0.
26

ou
tc
om

e
so
ur
ce
+
+
,
m
an
ua
l+

+
,

sc
ho

ol
le
ve
l+

,
du

ra
tio

n+
,
lo
ca
tio

n
nu

m
be
r
of

se
ss
io
ns
+
,

tr
ai
ne
rs
,
pr
of
es
si
on

al
s

in
vo

lv
ed

fo
cu
se
d
sk
ill
s

N
A

W
ig
el
sw

or
th

et
al
.
(2
01

6)
ag
ed

4–
18

ye
ar
s

89
0.
17
–
0.
53

N
A

ho
m
e/
aw

ay
+

ef
fi
ca
cy
/e
ff
ec
tiv

en
es
s+

,
de
ve
lo
pe
r
in
vo

lv
em

en
t+

N
A

N
A

C
ip
ri
an
o
et

al
.

(2
02

3)
K
-1
2

42
4

0.
06

1–
0.
29

3
0.
11

6–
0.
26

7
du

ra
tio

n+
,
ho

m
e/
aw

ay
+
,
ag
e+

de
liv

er
y
fo
rm

at
+
+
,

im
pl
em

en
ta
tio

n
qu

al
ity

+
S
A
F
E
+
,
ac
ad
em

ic
in
te
gr
at
io
n+

N
A

T
ay
lo
r
et

al
.

(2
01

7)
K
-1
2

82
N
A

0.
13

–
0.
33

ra
nd

om
iz
at
io
n,

ou
tc
om

e
m
ea
su
re
s,

ou
tc
om

e
so
ur
ce
,
le
ng

th
of

fo
llo

w
-u
p,

at
tr
iti
on

+
,
du

ra
tio

n,
av
er
ag
e
ag
e+

,
ra
ce
,
ge
nd

er
,
sa
m
pl
e
si
ze
,
lo
ca
tio

n,
po

pu
la
tio

n

nu
m
be
r
of

se
ss
io
ns
,

im
pl
em

en
ta
tio

n
qu

al
ity

S
A
F
E
,
in
te
rv
en
tio

n
fo
rm

at
,
ta
ilo

re
d

co
nt
en
t

N
A

C
or
co
ra
n
et

al
.

(2
01

8)
P
re
-K

-1
2

40
0.
19
–
0.
26

N
A

re
se
ar
ch

de
si
gn

,
sa
m
pl
e
si
ze
+
,
gr
ad
e

le
ve
l,
so
ci
o-
ec
on

om
ic

st
at
us

pr
og

ra
m

in
te
ns
ity

N
A

pu
bl
is
h
st
at
us
,

pu
bl
ic
at
io
n
ye
ar

S
ab
ey

et
al
.

(2
01

7)
pr
es
ch
oo

l
29

−
0.
08
–
0.
38

N
A

N
A

N
A

N
A

N
A

B
le
w
itt

et
al
.

(2
01

8)
pr
es
ch
oo

l
63

0.
18
–
0.
54

N
A

ra
nd

om
iz
at
io
n,

pr
et
es
t,
ag
e
of

ch
ild

re
n,

se
x,

so
ci
o-
ec
on

om
ic

st
at
us
,
pa
re
nt

in
fo
rm

an
t+

,
te
ac
he
r
in
fo
rm

an
t,

m
ea
su
re
s+

,
st
ud

y
qu

al
ity

in
st
ru
ct
io
n
tim

e,
le
ng

th
of

pr
og

ra
m
,
in
te
rv
en
tio

n
le
ad
er
,

m
od

e
of

de
liv

er
y

pr
og

ra
m
’s

ag
e,

pa
re
nt
al

in
vo

lv
em

en
t

pu
bl
ic
at
io
n

st
at
us

Y
an
g
et

al
.

(2
01

9)
pr
es
ch
oo

l
15

0.
15
–
0.
24

N
A

du
ra
tio

n+
+
,
ty
pe

of
m
ea
su
re
s,
qu

al
ity

of
st
ud

y
de
si
gn

im
pl
em

en
ta
tio

n
fi
de
lit
y+

+
ty
pe

of
cu
rr
ic
ul
um

+
+

N
A

M
ur
an
o
et

al
.

(2
02

0)
pr
es
ch
oo

l
48

0.
32
–
0.
50

N
A

ra
nd

om
iz
at
io
n+

+
,
at
tr
iti
on

,
pa
rt
ic
ip
an
t

so
ci
o-
ec
on

om
ic

st
at
us
,
ra
ce
,
ri
sk

st
at
us

+
+
,
ou

tc
om

e
m
ea
su
re
s+

+

de
liv

er
y
fo
rm

at
+
+
,

im
pl
em

en
ta
tio

n
fi
de
lit
y+

+
pa
re
nt
al

in
vo

lv
em

en
t+

+
N
A

+
+

m
ea
ns

th
e
fa
ct
or

co
ul
d
si
gn

ifi
ca
nt
ly

m
od

er
at
e
al
l
S
E
L
ou

tc
om

e
ca
te
go

ri
es
,+

m
ea
ns

th
e
fa
ct
or

co
ul
d
si
gn

ifi
ca
nt
ly

m
od

er
at
e
so
m
e
of

th
e
S
E
L
ou

tc
om

e
ca
te
go

ri
es
,n

o
+

m
ea
ns

th
e
fa
ct
or

w
as

no
t
si
gn

ifi
ca
nt

in
an
y
S
E
L
ou

tc
om

e
ca
te
go

ri
es

Journal of Youth and Adolescence (2024) 53:755–771 757



meta-analytic reviews (e.g., Durlak et al., 2011) and explores
the overall effects of SEL programs and the moderating roles
of methodological variables, implementation features, and
program components on SEL effectiveness.

Reviews of One Single SEL Program:
Implementation Matters

Four previous reviews focused exclusively on one single
SEL program. Since choosing one program largely
decreases the heterogeneity of included studies, this type of
review could focus more on the moderation effects of
methodological and implementation features in-depth. One
review examined the effects of the PATHS program on SEL
skills, attitudes, behaviors, and academic performance, and
found that dosage (i.e., the frequency of delivered lessons
per week) was the most determinant factor of program
effects among all moderators (Shi et al., 2022). The findings
also indicated that dosage was more effective and distin-
guishable than other implementation features, like program
quality and implementation fidelity (Shi et al., 2022).
Another review of PATHS only summarized five studies in
preschool settings and did not provide any valuable findings
about moderators (Stanley, 2019). The last two reviews
(i.e., Moy et al., 2018; Moy & Hazen, 2018) examined the
overall effects of Second Step on knowledge, prosocial and
antisocial outcomes and found that the program had much
higher effects on antisocial outcomes than other outcomes.
They further explored the moderation effects of five meth-
odological and implementation factors on the three out-
comes, showing that the effects of program saturation,
outcome source, metro area, and location were not statisti-
cally significant (Moy et al., 2018).

These studies underscored the importance of SEL imple-
mentation, which was consistent with other SEL imple-
mentation research. One empirical study innovatively
proposed nuanced measures of SEL implementation dosage
and revealed that these dosage measures were positively
associated with SEL outcomes like student attendance and
adaptive behavior (Wu et al., 2023). Implementation research
insisted that SEL outcomes could be more robust if the
interventions were carefully implemented with adherence to
the program requirements (Durlak & DuPre, 2008). Regard-
ing the implementation information of SEL experimental
studies, most studies provided information on implementation
dosage, and only a few reported implementation quality or
participant responsiveness (Berkel et al., 2011).

Guides of Selected SEL Programs

Unlike the two aforementioned reviews, this type of
research provides a general overview of selected SEL pro-
grams, particularly looking into some of the widely used

SEL programs in the field to see how they differed from
each other and what made each program unique (Jones &
Bouffard, 2012). It viewed SEL not as a program but as a
set of practices (Wigelsworth et al., 2022), since SEL pro-
grams employed an increasingly comprehensive and holistic
approach. This type was more like a resource or program
guide particularly for practitioners like teachers, principals,
and school districts. It did not employ the meta-analysis
approach which was commonly used in the first two types
of reviews, prioritizing program descriptions and compar-
isons. CASEL developed a framework to evaluate the
quality of current SEL programs, selected 23 programs for
preschool and elementary schools (CASEL, 2013) and 12
programs for secondary schools (CASEL, 2015), and
summarized their program features, which would be helpful
for principals to select and implement SEL in their schools.
Another guide selected 25 high-quality SEL programs and
described their detailed features, including in-school and
out-of-school programs (Jones et al., 2017). This document
systematically summarized the skill focuses, instructional
methods, and program components of selected high-quality
SEL programs. Another study identified and compared the
core components of 14 SEL programs and found the most
common components were social skills and identifying
others’ feelings (Lawson et al., 2019). The last one identi-
fied core components of SEL programs by conducting a
cross-tabulation analysis of common practice and instruc-
tional elements (i.e., what SEL is taught and how SEL is
taught) (Wigelsworth et al., 2022). Unlike a meta-analysis
approach, these reviews did look inside and compare the
components of each program systematically and provided
practical suggestions for stakeholders. Their comparison
frameworks laid a solid foundation for identifying compo-
nents in the current review. However, they failed to link the
components to the outcomes, making it difficult to identify
which components really worked in these comprehensive
programs. While the previous studies focused on the com-
ponents of SEL programs by emphasizing “what and how
SEL is taught”, the current study sought to explore “what
works” by conducting a meta-analytic synthesis of SEL
programs.

Potential Moderators on SEL Effectiveness

Despite limitations in previous research, they still under-
pinned the current study regarding the identification of
potential moderators: (1) the classification of SEL outcomes
and coding of methodological moderators from meta-
analytic reviews; (2) the extraction and coding of poten-
tial implementation moderators from reviews of individual
programs; (3) systematic comparisons of program compo-
nents from the guides of selected SEL programs. It should
be noted that there may be some overlaps between the
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descriptions of previous SEL research and potential mod-
erators, thus only a brief overview of relevant moderators
(i.e., methodological variables, implementation features,
and program components) is discussed here.

Multiple methodological factors, such as research design,
sample size, grade level, and duration, may influence SEL
outcomes to some extent. Randomized controlled trials have
been found to produce smaller effect sizes compared to
quasi-experimental studies (Cheung & Slavin, 2016),
though this difference was sometimes insignificant (Taylor
et al., 2017). Studies with smaller sample sizes also showed
significantly higher effects than those with larger ones (Shi
et al., 2022), but some meta-analytic reviews found that the
sample size was an insignificant moderator (Corcoran et al.,
2018) or did not analyze it as a moderator (Sklad et al.,
2012). Grade level has shown to be a significant moderator
of SEL outcomes in some studies (Moy et al., 2018), but not
in others (Corcoran et al., 2018). Duration tended to be
negatively associated with SEL outcomes (Yang et al.,
2019), although this was not always the case (Blewitt et al.,
2018). There was no consensus on the moderating effects of
methodological variables on SEL outcomes. As to the
implementation features, dosage was considered as one of
the most critical and accessible factors. Most SEL experi-
mental studies reported dosage information, while often
neglecting other implementation features like quality (Ber-
kel et al., 2011). Emerging research suggested that dosage
was positively related to SEL outcomes (Wu et al., 2023).
However, most previous meta-analytic reviews of SEL
programs did not examine it as a moderator.

Based on previous SEL guides viewing SEL as a set of
modules, the current review identified five key components,
including cognitive elements, pedagogical activities, teacher
social emotional skills, climate support, and family
engagement. The skills targeted in the course content and
pedagogical activities were undoubtedly the most critical
components, which were systematically summarized and
compared among different SEL programs (Wigelsworth
et al., 2022). Almost all SEL programs placed a strong
emphasis on social and emotional skills, while the propor-
tion of cognitive content (e.g., working memory and cog-
nitive flexibility) varied substantially from program to
program (Jones et al., 2017). As such, cognitive elements in
the course content seemed to be a core program component
that should be considered. In coordination with program
goals and focused skills, SEL programs generally involved
various pedagogical activities, including but not limited to
discussion, drawing, music, and games. There were appar-
ent differences in the pedagogical approaches used among
SEL programs (Jones et al., 2017). This variety or richness
of pedagogical activities might be related to the effective-
ness of SEL programs. Teacher social emotional skills,
climate support, and family engagement were also identified

as potential moderators of SEL outcomes. For example, one
study on the prosocial classroom model proposed that tea-
cher SEL skills and supportive climate could contribute to
positive social, emotional, and academic outcomes for
youth and adolescents (Jennings & Greenberg, 2009).
Family engagement has been linked to improved cognitive
skills and social emotional skills by offering more oppor-
tunities for students to practice what was taught in schools
(Kelty & Wakabayashi, 2020). This brief synthesis of
potential methodological, implementation, and component
moderators on SEL effectiveness provided the basis for the
current review.

Current Study

Although previous SEL research has provided insights into
the impact of SEL programs and the potential factors related
to SEL effectiveness, none of them have identified the core
program components and related methodological and imple-
mentation moderators that make programs effective. The
current review is to conduct an updated review of the effects
of SEL programs and figure out the most effective compo-
nents through meta-analysis. It attempts to examine the
impacts of SEL programs and to explore the moderating
effects of the aforementioned methodological characteristics,
implementation features, and program components on SEL
effectiveness. Note that the current review has two premises.
First, the SEL programs must be universal, high-quality, and
curriculum-based programs. The corresponding reasons are as
follows: (1) targeted SEL programs that focus on some par-
ticular types of students rather than all students, such as low
socioeconomic status students and special education students
may affect the effects; (2) high-quality SEL programs tend to
be comprehensive and involve more components, and the
number of their studies is relatively large, allowing for pro-
gram comparison; (3) most high-quality SEL programs have
scripted curricula for students, which have been examined to
be effective. These criteria are similar to the previous studies
on program comparison, perhaps with the exception of the
curriculum-based aspect. Second, the current review employs
a set of rigorous criteria for included studies to minimize the
influence of irrelevant factors based on the best-evidence
approach. After selecting universal, high-quality, and
curriculum-based SEL programs, it identifies eligible studies
of these programs in accordance with a set of stringent criteria
(e.g., sufficient sample size, initial equivalence). The rigorous
criteria for identifying included studies are aligned with the
criteria for selecting SEL programs, ensuring the consistency
and coordination of the current review. The research questions
are threefold. First, what are the overall effects of these high-
quality SEL programs? Second, what methodological char-
acteristics, implementation features, and program components
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are related to the effectiveness of these programs? Third, what
are the most effective components of these programs?

Methods

Selection of SEL Programs

In order to examine the effective components of universal,
high-quality and curriculum-based SEL programs, we need to
first identify the eligible programs. The selection of SEL
programs in the current review was mainly based on two SEL
guides (CASEL, 2013; Jones et al., 2017). They identified 23
“SELect” programs and 25 leading programs respectively,
and then compared the elements of these programs system-
atically. Based on these two fundamental and comprehensive
reports, the current review adopted the common programs in
these two studies to ensure the reliability of the selection
process. The selection of programs was roughly consistent
with one previous study on SEL components (Lawson et al.,
2019). In sum, 12 eligible SEL programs were included in the
current review, namely 4Rs, Caring School Community,
Competent Kids Caring Communities, I Can Problem Solve,
Lionzs Quest, MindUP, Open Circle, PATHS, Positive
Action, RULER, Second Step, and Too Good For Violence.

According to the systematic comparative framework of
the two SEL guides, we extracted five components of SEL
programs. The operational definitions of these features were
as follows: (1) cognitive elements, referring to whether a
program involved a relatively high proportion of cognitive
content (e.g., literacy) or learning skills (e.g., attention) in
the course content; (2) pedagogical activities, referring to
whether the program used various teaching and learning
activities or pedagogical approaches for instruction (e.g.,
discussion, role-play, drawing, music, etc.); (3) teacher
social emotional skills, referring to whether the program
emphasized the cultivating of teacher social emotional
assets when training teachers; (4) climate support, referring
to whether the program aimed to reinforce a supportive
climate in classrooms or schools (e.g., providing Principal
Toolkit to reinforce positive culture in schools); (5) family
engagement, referring to whether the program provided
extensive family activities (e.g., parent-teacher con-
ferences). The performance of these programs regarding
each component is shown in Table S2 (see appendix 2) and
is basically consistent with previous SEL guides (Jones
et al., 2017). These components will be used as program
moderators to examine their effectiveness.

Searching Procedures

The current review employed three searching strategies to
find all potential studies. First, we used a set of searching

strings to search in the academic databases, including Web
of Science, Proquest, ERIC, and PsycINFO (see appendix
1 searching procedures). As for the programs with limited
articles, we restricted the search to the names of programs in
the Title or Abstract. As for the programs with many
searching results, like Second Step, we used “impact or
effect or effectiveness or evaluation or assessment” and
“student or children or school” to refine the search results.
Second, we searched the references in previous reviews on
SEL. Third, we searched the website of each program to
locate any unpublished grey studies or reports. These
searching strategies ensured that we collected as many
potential articles as possible.

Criteria for Included Studies

The current review employed rigorous inclusion criteria to
select eligible studies of the twelve SEL programs. Adopt-
ing stringent inclusion criteria could reduce the interference
caused by research quality in the analysis process, leading
to more convincing conclusions. The inclusion criteria were
as follows.

1. It must be written in English for practical reasons.
2. It must have been published between 1980 and 2020.
3. It must focus on the effects of the 12 high-quality SEL

programs on students. Studies only involving the SEL
impacts on teachers (e.g., teacher burnout, teacher
well-being) or classrooms (e.g., classroom climate)
rather than student outcomes were excluded (e.g.,
Sandilos et al., 2020).

4. The treatment group must implement only one single
SEL program. If the treatment group used the
combination of these SEL programs and other
programs, the study would be excluded (e.g. Brad-
shaw et al., 2020).

5. It must have a control group. Studies without
comparison groups were excluded (e.g., Wilson,
2016). And if the control group also involved SEL,
the study would be excluded (e.g. Schonfeld et al.,
2015).

6. Sample size must be at least 60 (30 for control group
and 30 for treatment group), since experimental
studies with small sample sizes tended to generate
inflated effects (Cheung & Slavin, 2016). The current
cutoff regarding sample size was consistent with some
previous reviews (e.g., Neitzel et al., 2022). Studies
with insufficient numbers of participants would be
excluded for statistical reasons (e.g. Aras & Aslan,
2018).

7. The treatment and control group need to have initial
equivalence at pretest(s) in terms of outcome
measurements. The pretest differences on outcome
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variables between treatment group and control group
must be less than 0.25 standard deviation (What
Works Clearinghouse, 2020). If a study had no initial
equivalence or lacked relevant statistics, it would be
excluded (e.g. Fishbein et al., 2016).

8. It must have enough quantitative statistics to estimate
effect sizes at posttest(s). If a study only reported the
effects at follow-up, it would be excluded (e.g.
Averdijk et al., 2016).

A total of 3476 records were obtained after the initial
search procedures. After removing 930 duplicates, only
464 studies of the 2546 records were regarded as potentially
relevant in the title and abstract screening. In the process of
full-text screening and coding, 379 records were excluded
for reasons such as no control group, insufficient sample
size, and no initial equivalence. Consequently, 85 articles
met the inclusion criteria but only 59 studies were included
because 26 articles used duplicated samples (e.g. Duncan
et al., 2017). The flow chart exhibits the detailed searching
procedures (Fig. 1).

Coding and Variables

As to the dependent variables, SEL outcomes were cate-
gorized into four domains, namely social emotional skills,
affect and attitudes, behaviors and academic performance,
adapted on the basis of previous outcome classifications
(Durlak et al., 2011; Sklad et al., 2012; Wigelsworth et al.,
2016). Note that the negative outcomes were transformed
into a positive direction, so the positive effect sizes meant
that SEL programs could improve positive outcomes and
reduce negative outcomes.

(1) Social emotional skills. This category included not only
self-awareness, self-management, social awareness,
relationship skills, responsible decision-making
(CASEL, 2013), but also relevant skills including but
not limited to emotional intelligence, self-esteem, self-
concept, self-efficacy, self-control, empathy, problem
solving, conflict resolution, social skills, leadership.
Measurements like Devereux Student Strengths
Assessment (LeBuffe et al., 2009), Social Skills
Rating System (Gresham & Elliott, 1990),

Fig. 1 PRISMA Flow chart of
searching procedures
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Rosenberg Self-Esteem Scale (Rosenberg, 1989),
etc. were all included.

(2) Affect and attitudes. This domain mainly contained
students’ emotional distress, as well as their perceptions
or attitudes towards peers, teachers and schools. For
instance, anxiety, depression, stress, psychological
well-being, school bonding, school orientation, peer
relation, teacher relations, etc. were included in this
domain. Measurements included Positive and Negative
Affect Scale for Children (Laurent et al., 1999), Student
Life Satisfaction Scale (Huebner, 1991), etc.

(3) Prosocial and antisocial behaviors. This category
involved both prosocial behaviors and antisocial
behaviors, including but not limited to altruistic
behaviors, aggression, bullying, violence, disruptive
behaviors, and substance abuse. Relevant measure-
ments included Aggression Scale (Orpinas & Fran-
kowski, 2001), Problem Behavior Frequency Scale
(Farrell et al., 2016), etc.

(4) Academic performance. This domain was mainly
obtained from school records, including but not limited
to reading test scores, mathematics test scores, and
academic competence.

In addition to the four dependent variables, several
moderators that are worthy of investigation were
identified. Methodological characteristics, implementation
features, and program components were all coded as
moderators or independent variables. Methodological
characteristics included research design, sample size,
grade level and duration, which had been confirmed to be
related to the effects of SEL by previous reviews
(Corcoran et al., 2018). Implementation features only had
one factor, dosage, which had been examined to have a
significant impact on program effects (Shi et al., 2022).
Program components had five factors, including cognitive
elements, pedagogical activities, teacher social emotional
skills, climate support, and family engagement.
Methodological and implementation variables were coded
as follows: (1) research design, studies were coded as
quasi-experiment or randomized controlled trial; (2)
sample size, the numbers of participants in each study
were coded as small (N < 250) or large (N ≥ 250; Corcoran
et al., 2018); (3) grade level, studies were coded as
Pre-kindergarten or elementary or secondary; (4) duration,
the studies were coded as one year or more than one year
(Sklad et al., 2012); (5) dosage, the studies were coded as
standard or low based on whether the number of delivered
lessons was equivalent to a minimum of 80% coverage of
program requirements (Shi et al., 2022). Two researchers
coded all variables and effect sizes separately, and their
coding results were highly consistent. The coding
reliabilities of the two researchers were 95% on effect

sizes and 100% on moderators. Any disagreements of
coding were resolved through discussions.

Statistical Analysis

Regarding the effect size calculation for each included study,
standardized mean difference Cohen’s d (Cohen, 1987) was
employed to estimate the effect size of included studies,
quantifying the difference between the treatment and control
groups divided by pooled standard deviations (Borenstein
et al., 2021). If these statistics (i.e., sample size, means, and
standard deviations) were not reported in the original studies,
t-values or F-values were extracted between the treatment and
control groups alternatively to calculate Cohen’s d. Since the
numbers of participants varied substantially among studies,
Cohen’s d was transferred to Hedges’ g (Hedges, 1981) in the
software of Comprehensive Meta-Analysis version 3 (Bor-
enstein et al., 2013) to compensate for the impacts of the
sample size. For the studies with multiple outcomes, all
effects were transformed into a positive direction (i.e., treat-
ment groups had better performance than control groups) and
combined a synthetic effect size by means based on the
suggestions of Borenstein et al. (2021).

d ¼ X1 � X2

Spooled

The random-model method was employed to compute
the overall effect size because these included SEL studies
did not share a common true effect size but were sampled
from a distribution of true effects. The true effect sizes
varied from study to study since these studies had sub-
stantial differences in multiple aspects like methodological
characteristics, implementation features, and program
components, which were extracted and analyzed as mod-
erators in the statistical process. The Q test (Borenstein
et al., 2021) and I2 (Higgins et al., 2003) were employed to
estimate the heterogeneity. Multiple approaches, including
the Classic fail-safe N test (Rosenthal, 1979), Orwin’s fail-
safe N test (Orwin, 1983), funnel plot, and subgroup ana-
lysis between published and unpublished studies, were used
to examine publication bias.

Q ¼
Xk

i¼1

Wi Yi �Mð Þ2

I2 ¼ Q� df

Q

� �
� 100%

Regarding the moderator analysis, meta-regression was
conducted to include all potential moderators in the
regression model at the same time. Like the multiple
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regression approach in empirical studies, the meta-
regression could help explore the relationship between
study-level variables and effect sizes. Compared with the
subgroup analysis that estimated only one moderator at one
time, meta-regression could find the most effective program
component after controlling for the impacts of methodolo-
gical and implementation factors. In the meta-regression
models, the overall effect and the four domains (i.e., social
emotional skills, affect and attitudes, prosocial and anti-
social behaviors, and academic performance) served as
dependent variables separately; methodological character-
istics, implementation features, and program components
were used as categorical independent variables. In parti-
cular, Model 1 only included the five methodological pre-
dictors. Model 2 involved five methodological variables and
one implementation variable. Potential program compo-
nents coded as categorical variables were added to Model 3,
Model 4, and Model 5 gradually. The interpretation of
effect sizes was based on a set of empirical benchmarks for
educational experimental research (small < 0.05, medium
0.05 to < 0.20, large ≥ 0.20; Kraft, 2020) All statistical
analyses were performed using the software of Compre-
hensive Meta-Analysis version 3 (Borenstein et al., 2013).

Results

Overall Effects

The current review comprised 59 eligible studies and 463
effect sizes, involving 83,233 students (43,536 treatment,
39,697 control) from preschool to high school (see

appendix 3 Table S3). Results showed that the overall
effect size of these universal, high-quality, curriculum-
based SEL programs was 0.15 (CI= [0.11–0.19],
p < 0.01). The effect sizes ranged from 0.13 to 0.16 after
removing any one study, which lay in the 95%
confidence interval, indicating that there was no outlier
biasing the effects. The Q value was statistically sig-
nificant, and I2 value exceeded 75% (Higgins et al.,
2003), indicating that these studies were highly hetero-
geneous (Q= 326.49, df= 58, p < 0.01; I2 = 82.24). It is
reasonable and feasible to employ moderators to explain
the heterogeneity.

These SEL programs had the highest effect size on stu-
dents’ social emotional skills (ES= 0.17, k= 44). They also
had significantly positive though small effects on affect and
attitudes (ES= 0.09, k= 24), behaviors (ES= 0.14, k= 43)
and academic performance (ES= 0.13, k= 28), indicating
that SEL was effective. As to each SEL program, their
overall effects varied significantly (p < 0.01). The effect
sizes for Open Circle (ES= 0.64) and Positive Action
(ES= 0.40) were relatively high, whereas the effects for
Lions Quest, RULER and Second Step were minimal. Their
effects on social emotional skills, affect and attitudes, pro-
social and antisocial behaviors, and academic performance
are shown in Table 2.

Results of Separate Program Components

A set of random-effects regression models was employed
to explore the separate effects of each program component
after controlling for methodological and implementation
variables. The dependent variables were the overall effect

Table 2 Effect sizes of the 12 high-quality SEL programs

Domain Number of
studies

Overall ES (95%
CI)

Social emotional
skills ES

Affect and
attitudes ES

Behavior ES Academic
performance ES

All programs 59 0.15* (0.11–0.19) 0.17* 0.09* 0.14* 0.13*

4Rs 2 0.10 (−0.05–0.24) 0.07 0.11 0.12* 0.02

Caring school
community

2 0.15 (0.00–0.31) 0.18* NA 0.20 0.09

Competent kids caring
communities

1 0.22 (−0.15–0.58) 0.52* 0.36 NA −0.07

I can problem solve 4 0.33* (0.11–0.55) 0.18* 0.23* 0.50* NA

Lions quest 5 0.07* (0.03–0.11) 0.12* 0.10 0.07* NA

MindUp 3 0.28* (0.04–0.52) 0.30* 0.18 0.44* 0.55*

Open circle 1 0.64* (0.31–0.98) 0.67* NA 0.60* NA

Positive action 5 0.40* (0.13–0.67) 0.30* 0.16 0.35* 0.34

PATHS 19 0.10* (0.06–0.15) 0.16* 0.06 0.06* 0.05*

RULER 2 0.07 (−0.07–0.21) 0.17 −0.05 0.06 0.37*

Second step 14 0.09* (0.04–0.15) 0.07 0.09* 0.09* 0.05*

Too good for violence 1 0.31* (0.18–0.45) 0.39* 0.07 0.29* NA

*p < 0.05
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size and effect sizes for four outcome domains, while the
five methodological and implementation variables (i.e.,
research design, sample size, grade, duration, and dosage)
served as independent variables, and the five program
components served as key independent variables sepa-
rately. The results in Table 3 show the individual effects
of each program component when added to the models
with methodological and implementation factors. Results
showed that cognitive elements and teacher social emo-
tional skills significantly moderated the impact of SEL
interventions, especially in the prosocial and antisocial
behavior and academic performance domains. Pedagogi-
cal activities and climate support did not affect any SEL
outcomes significantly. Family engagement was sig-
nificantly related to the overall effects, behaviors, and
academic performance. However, it was no longer sig-
nificant when included in the regression models with
cognitive elements and teacher social emotional skills.
Only two program components (cognitive elements and
teacher social emotional skills) were significant predictors
of SEL effectiveness, whereas the other three (i.e., peda-
gogical activities, climate support, and family engage-
ment) were not.

Meta-Regression for Overall Effects

To test the moderating effects of methodological char-
acteristics, implementation features, and program com-
ponents simultaneously, a set of random-effects
regression models was conducted separately (Table 4).
Methodological characteristics and implementation fea-
tures were included in model 1 and model 2, acting as
basic models without program components. Two program
components, namely cognitive elements and teacher
social emotional skills, were added in model 3, 4, and 5.
Note that the other three insignificant program compo-
nents (i.e., pedagogical activities, climate support, and
family engagement) were not included in the models. In
model 1, design and sample size were statistically sig-
nificant, indicating that randomized controlled trials had
lower effects and small sample studies had higher effects.
In model 2, low dosage studies had significantly lower
effects than studies with standard dosage. The coefficient
of low dosage was the highest among all moderators,
indicating that dosage was a predominant predictor of the
effects. The studies that did not report dosage information
also had significantly lower effects, which were similar to

Table 3 Results of program components in meta-regression (coefficient and standardized error)

Random effects Overall ES Social emotional skills Affect and attitudes Behavior Academic performance

Cognitive elements −0.102** (0.035) −0.096† (0.052) −0.059 (0.052) −0.110** (0.042) −0.241** (0.078)

Teacher social emotional skills 0.137*** (0.041) 0.044 (0.058) 0.068 (0.050) 0.168*** (0.047) 0.199** (0.062)

Activities −0.016 (0.042) −0.009 (0.059) −0.020 (0.054) −0.020 (0.047) 0.026 (0.086)

Climate 0.014 (0.036) 0.037 (0.044) 0.077† (0.042) 0.051 (0.045) 0.071 (0.080)

Family engagement 0.087* (0.035) 0.047 (0.053) 0.067 (0.045) 0.086* (0.041) 0.162* (0.069)

†p < 0.1, *< 0.05, **p < 0.01, ***p < 0.001

Table 4 Results of meta-regression for overall effects (coefficient and standardized error)

Random effects Model 1 Model 2 Model 3 Model 4 Model 5

Intercept 0.190*** (0.032) 0.234*** (0.032) 0.297*** (0.037) 0.216*** (0.029) 0.262*** (0.037)

Design (RCT) −0.129** (0.041) −0.120** (0.040) −0.108** (0.037) −0.137*** (0.035) −0.124*** (0.036)

Sample size (S) 0.152* (0.070) 0.125† (0.068) 0.128† (0.066) 0.082 (0.066) 0.095 (0.066)

Grade (Pre) 0.066 (0.064) 0.088 (0.059) 0.117* (0.056) 0.111* (0.054) 0.125* (0.054)

Grade (Secondary) −0.021 (0.059) −0.030 (0.052) −0.030 (0.048) −0.003 (0.046) −0.011 (0.045)

Duration (more than 1 year) −0.007 (0.042) 0.053 (0.041) 0.070† (0.038) 0.037 (0.036) 0.053 (0.037)

Dosage (low) −0.141*** (0.040) −0.154*** (0.037) −0.123*** (0.035) −0.136*** (0.035)

Dosage (NA) −0.125* (0.053) −0.139** (0.050) −0.123** (0.047) −0.132** (0.047)

Cognitive elements −0.102** (0.035) −0.068† (0.036)

Teacher social emotional skills 0.137*** (0.041) 0.104* (0.044)

Q 28.34 47.72 62.65 69.98 75.43

df 5 7 8 8 9

R2 analog 0.20 0.42 0.54 0.61 0.63

†p < 0.1, *< 0.05, **p < 0.01, ***p < 0.001
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the low dosage studies. Cognitive elements and teacher
social emotional skills were added in model 3 and model 4
respectively, and their coefficients were both significant.
In model 5, these two variables were added to the equa-
tion simultaneously. The coefficient of teacher social
emotional skills was still significant, whereas the coeffi-
cient of cognitive elements was marginally significant,
indicating that both were effective predictors of the pro-
gram effects. As to the R2 analog, it increased as the
number of variables increased. Taking R2 analog and
model simplicity into consideration, model 5 was chosen
as the final model. In this model, the coefficients of
design, grade, dosage, cognitive elements, and teacher
social emotional skills were statistically significant, which
was roughly consistent among all models. The R2 analog
of model 5 reached 63%, showing that the predictors
could explain a large proportion of the between-studies
variance. The coefficient of low dosage was largest
(ES=−0.14), indicating its highest relation with SEL
outcomes. As to the program components, teacher social
emotional skills could significantly improve the effec-
tiveness of SEL programs (ES= 0.10, p < 0.05), whereas
cognitive elements could reduce their effectiveness
(ES=−0.07, p < 0.1).

Meta-Regression for Multiple Outcomes

Since the program outcomes were classified into four
domains, a set of regression models of methodological
characteristics, implementation features, and program
components was conducted to explain the variance on dif-
ferent outcomes (Table 5). These models were parallel to

the above model 5 of overall effects, and their results were
relatively consistent with the exception of effect and atti-
tudes. The distinct results may be due to the small number
of included studies involving affect and attitudes outcomes.
The included studies with affect and attitudes outcomes
were not highly heterogeneous (Q= 64.29, df= 23,
p < 0.01; I2= 64.23% < 0.75), which may also contribute to
the insignificant moderation effects.

When comparing these models, it could be found that
after controlling for the methodological and implementation
variables, cognitive elements and teacher social emotional
skills could significantly moderate the program effects in
terms of social emotional skills, behaviors and academic
performance. The results suggested that focusing on cog-
nitive elements was negatively associated with SEL out-
comes regarding social-emotional skills and prosocial
behaviors (ES=−0.09, p < 0.1; ES=−0.07, p < 0.1).
Cognitive elements had no significant impact on other SEL
outcomes, including affect and attitudes and academic
performance. A focus on teacher social emotional skills was
significantly associated with increased effectiveness in
terms of behaviors and academic performance (ES= 0.13,
p < 0.05; ES= 0.14, p < 0.1), but not with social emotional
skills and affect and attitudes domains. Low dosage was an
important factor related to the program effects, especially
social emotional skills and behaviors. In short, both cog-
nitive elements and teacher social emotional skills were
significant predictors of SEL programs after controlling for
methodological and implementation factors. The modera-
tion effects of cognitive elements were mainly negative
whereas those of teacher social emotional skills were
positive.

Table 5 Results of meta-regression for multiple outcomes (coefficient and standardized error)

Random effects Overall ES Social emotional skills Affect and attitudes Behavior Academic performance

Intercept 0.262*** (0.037) 0.335*** (0.064) 0.122* (0.058) 0.256*** (0.042) 0.311** (0.100)

Design (RCT) −0.124*** (0.036) −0.076 (0.059) −0.070 (0.062) −0.113** (0.039) −0.102 (0.093)

Sample size (S) 0.095 (0.066) 0.188* (0.095) 0.137 (0.118) 0.097 (0.081) 0.078 (0.123)

Grade (Pre) 0.125* (0.054) 0.100 (0.075) 0.172† (0.096) 0.116 (0.073) 0.040 (0.111)

Grade (Secondary) −0.011 (0.045) – – −0.009 (0.047) 0.060 (0.146)

Duration (more than 1 year) 0.053 (0.037) 0.026 (0.061) 0.113 (0.075) 0.044 (0.042) −0.011 (0.086)

Dosage (low) −0.136*** (0.035) −0.191*** (0.057) −0.109 (0.068) −0.129*** (0.039) −0.105 (0.067)

Dosage (NA) −0.132** (0.047) −0.137† (0.072) −0.062 (0.062) −0.135* (0.057) −0.122 (0.117)

Cognitive elements −0.068† (0.036) −0.094† (0.056) −0.040 (0.055) −0.068† (0.041) −0.130 (0.100)

Teacher social emotional
skills

0.104* (0.044) 0.007 (0.061) 0.053 (0.054) 0.130* (0.053) 0.136† (0.077)

k 59 44 24 43 28

Q 75.43 40.28 12.49 54.31 33.57

df 9 8 8 9 9

R2 analog 0.63 0.42 0.23 0.60 0.47

†p < 0.1, *< 0.05, **p < 0.01, ***p < 0.001
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Publication Bias

Multiple approaches were employed to examine publication
bias. The result of Classic fail-safe N test showed that 3634
missing studies were required to make the effects become
zero. Orwin’s fail-safe N test showed that 489 missing studies
were required if the trivial value was set to the 0.01 level.
Because these requirements were difficult to achieve, it could
be concluded that there was no publication bias. Funnel plot
was employed to exhibit the distribution of effect sizes
intuitively, indicating that the effect sizes were not completely
symmetrical (Fig. 2). However, adding publication status to
the final regression models was tried, and its effects were not
significant, indicating that there was no publication bias.

Discussion

A set of reviews has examined the impacts of SEL programs
on youth and adolescents, but none of them has employed a
meta-analytic approach to identify the core program com-
ponents and related methodological and implementation
moderators that make programs effective. Based on the
comparison of previous high-quality SEL programs, this
meta-analytic review identified five key program compo-
nents that might affect SEL effectiveness, namely cognitive
elements, pedagogical activities, teacher social emotional
skills, climate support, and family engagement. The current
study chose 12 universal high-quality curriculum-based
SEL programs and tested their effects on social emotional
skills, affect and attitudes, prosocial and antisocial

behaviors, and academic performance. It further examined
the effects of the five program components and other
methodological and implementation moderators (i.e.,
research design, sample size, grade, duration, dosage) on
SEL effectiveness. Meta-regression results indicated that
training teacher social emotional skills and reducing cog-
nitive elements in curricula could produce better SEL out-
comes, whereas pedagogical activities, climate support, and
family engagement could not.

Collectively, 59 eligible SEL studies involving 83,233
participants were included, indicating a positive and small
effect (ES= 0.15). These universal, high-quality, curriculum-
based SEL programs significantly improved students’ social
emotional skills (ES= 0.17, k= 44), reinforced affect and
attitudes (ES= 0.09, k= 24), promoted academic perfor-
mance (ES= 0.13, k= 28), and increased prosocial beha-
viors and reduced antisocial behaviors (ES= 0.14, k= 43).
Compared with some previous reviews, the overall effects
and sub-domain effects in the current review were relatively
smaller. The effects of SEL on multiple outcomes ranged
from 0.09 to 0.70 in previous meta-analyses (Durlak et al.,
2011; Sklad et al., 2012; Wigelsworth et al., 2016). One
determinant reason for the distinct effects might be the
stringent inclusion criteria employed in the current review,
which excluded a lot of low-quality studies or small-scale
studies with high effect sizes. In previous meta-analyses,
small studies tended to generate higher effects (Cheung &
Slavin, 2016; Slavin & Smith, 2009). 47 out of the 59
included studies in the current review had a relatively large
number of participants, leading to smaller effect sizes. Based
on the suggestions for interpreting effects of education

Fig. 2 Funnel plot
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interventions by Kraft (2020), the effect sizes in the current
review were medium and meaningful.

The current review provided an overview of the effects
of twelve high-quality, curriculum-based SEL programs on
Pre-K-12 students in terms of social emotional skills, affect
and attitudes, prosocial and antisocial behaviors, and aca-
demic performance. Open Circle had the largest effect size
of 0.64 among all the programs, but it only had one quasi-
experimental study with 147 students, reducing the cred-
ibility of its effects. Positive Action had an overall effect
size of 0.40, and the corresponding five studies involved
both quasi-experimental studies and randomized controlled
studies, large studies and small studies, preschool studies
and elementary and secondary studies. The numbers of
included studies of PATHS and Second Step were relatively
large, but their effects were relatively small. As to the
effects on each domain, Open Circle had the largest effect
on social emotional skills and behaviors, Competent Kids
Caring Communities had the largest effect on affect and
attitudes, and MindUP had the largest effect on academic
performance. A potential explanation for the high effec-
tiveness of Open Circle could be its low proportion of
cognitive elements in the curriculum and strong emphasis
on promoting teachers’ social emotional skills in teacher
training. For a more comprehensive understanding of the 12
high-quality SEL programs, please refer to Table S2 in the
appendix for a brief description of each program. Although
these programs are well-known high-quality SEL programs,
their effect sizes varied significantly in terms of overall
effects and four outcome domains.

Regarding the moderators, methodological character-
istics, implementation features and program components
were highly related to the effects of these programs, which
explained 63% of between-studies variance. First, rando-
mized controlled trials had a significantly lower effect than
quasi-experimental studies, which was consistent with the
previous reviews. For instance, Cheung and Slavin (2016)
explored the influences of methodological features on the
effect sizes in educational programs, and found that the
effects of randomized controlled trials were significantly
lower than those of quasi-experimental studies. Second,
preschool studies had a higher effect than elementary stu-
dies, which was similar to the effects of Second Step on Pre-
Kindergarten students in terms of antisocial behaviors (Moy
et al., 2018). This result was partially consistent with one
previous SEL review, which found that mean age negatively
moderated the SEL effects in terms of social emotional
skills (Durlak et al., 2011). The moderation effects of
sample size and duration were not significant. Finally,
dosage was examined to be a predominant implementation
feature. Studies with low dosages had significantly smaller
effects than studies with standard dosages, indicating that
sufficient dosage was a determinant of SEL effectiveness

even though they were all high-quality programs. The
results further verified and extended the crucial impacts of
implementation features, especially the dosage proposed by
previous studies (e.g., Shi et al., 2022; Yang et al., 2019).

As to the core program components, cognitive elements
and teacher social emotional skills were both significant
predictors but in opposite directions. After controlling for
methodological features and implementation factors, high-
lighting teacher social emotional skills in teacher training
significantly improved the overall effects of SEL programs
(ES= 0.10, p < 0.05), whereas increasing the proportion of
cognitive elements in curricula reduced SEL effects (ES=
−0.07, p < 0.1). Regarding different outcome domains, tea-
cher social emotional skills improved SEL outcomes in
behaviors and academic performance but not in social emo-
tional skills and affect and attitudes. The significant moder-
ating effect of teacher social emotional skills roughly
coincided with the prosocial classroom model, which pointed
out that teacher social emotional competence was a crucial
antecedent to students’ social, emotional, and academic out-
comes (Jennings & Greenberg, 2009). The partially insignif-
icant results might be influenced by the limited number of
included studies in these domains or other potential mod-
erators, which warrant further investigation. The inclusion of
cognitive elements in SEL curricula was found to have a
negative impact on social emotional skills and behaviors, but
not on academic performance and affect and attitudes
domains. This is consistent with previous research that has
found a marginally significantly negative influence of cogni-
tive elements on peer relationships (Cipriano et al., 2023).
Cognitive elements might crowd out the scarce and precious
time of SEL curricula, leading to reduced SEL effects. Inte-
grating cognitive elements into SEL did not significantly
affect youth academic performance, consistent with previous
meta-analytic results that academic integration did not mod-
erate the impact of SEL on school functioning such as aca-
demic achievement (Cipriano et al., 2023). One possible
reason for the insignificant effect of cognitive elements on
academic performance was that, compared with the daily
cognitive instructions in schools, the role of infiltrating cog-
nitive elements in SEL was negligible. Insignificant results
concerning the affect and attitudes domain were perhaps due
to the incongruent grouping of outcomes. The findings also
suggest that pedagogical activities, climate support, and
family engagement did not significantly affect SEL effec-
tiveness. Although some studies supported that they might be
potential moderators, they seemed to be complementary
modules compared to the two significant program compo-
nents (i.e., cognitive elements in curricula, teacher social
emotional skills in teacher training) in comprehensive SEL
programs. The presence of other methodological factors and
implementation features might interfere with the moderating
effects of pedagogical activities, climate support, and family
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engagement to some extent. Therefore, to enhance effective-
ness, SEL programs should pay more attention to training
teacher social emotional skills and may consider reducing
cognitive elements in course content.

There were three essential contributions of the current
review. First, we found that large-scale studies of SEL
programs tended to generate smaller effect sizes in terms of
social emotional skills and other outcomes. It might suggest
that SEL programs were difficult to scale, even if they were
well-designed and provided multiple auxiliary components.
The included twelve SEL programs, for example, were all
high-quality and widely-used by practitioners and
researchers, yet they had small effects when applied to
larger populations. This finding is consistent with sibling
programs or reform efforts, which are also hard to scale. For
instance, Cheung and Slavin (2016) found that the larger the
scale of reading, mathematics and science programs, the
smaller their effects. How to maintain the effects of small
experimental studies while scaling them up is a common
and crucial issue for educational practice.

Relatedly, in order to reinforce the wide-scale adoption of
comprehensive SEL programs as well as other sibling pro-
grams, it is important to understand which components should
be scaled, or which components are effective to the outcomes.
The current review stands in this direction, indicating that
training teacher social emotional skills and reducing cognitive
elements were significant predictors of SEL outcomes,
whereas pedagogical activities, climate support, and family
engagement were not. The findings about teacher social
emotional skills training were consistent with the previous
descriptions, which mentioned that preparing teachers with
necessary social emotional skills is crucial to the effectiveness
and scaling up of SEL programs (Elias et al., 2003). The
current review is the first to provide evidence for this state-
ment. We further examined the teacher social emotional
training practices in the corresponding programs, namely 4Rs,
Positive Action, Ruler and MindUp, and found that they all
emphasized ongoing coaching. For instance, the ongoing
coaching of 4Rs program provided group meetings, work-
shops, lesson modeling to help teachers reinforce their
teaching and promote their professional development (Jones
et al., 2010). Ongoing coaching might be a promising strategy
in teacher social emotional training to maintain the effects of
large-scale SEL programs. Further studies should be con-
ducted to examine the effects of ongoing coaching as well as
other teacher professional development strategies.

The last contribution was the innovation in research
method. To the best of our knowledge, there was no pre-
vious review that examined the effective components by
conducting a meta-analysis of some specific programs.
Most comprehensive meta-analyses often include all
accessible SEL programs (Durlak et al., 2011), whereas
SEL guides aimed to examine program components always

summarize qualitative information systematically (Jones
et al., 2017). One recent review of student-teacher rela-
tionships noticed this issue and conducted meta-analysis
and common components approach separately, but it did not
code the components quantitatively to be analyzed in meta-
analysis (Kincade et al., 2020). The current review provided
a new quantitative approach to examine effective compo-
nents in programs, in which components were summarized
as moderators and then analyzed in meta-analysis.

The current review still had limitations. First, some
included programs only had one or two studies, including but
not limited to the Competent Kids Caring Communities
program and the Open Circle program, which reduced the
reliability of their effect sizes. As the purpose of the current
review was to find the components moderating the program
outcomes, the small numbers of included studies involving
these programs had almost no influence on identifying
effective components and examining moderation effects.
Second, each outcome domain seemed to be inclusive, which
might bias the results. For instance, the concepts of self-
concept, empathy and social skill may be somewhat different,
but we classified them into the same domain of social emo-
tional skills. This loose categorization may affect the results to
some extent and the findings should be interpreted with
caution. It is difficult to classify the outcomes concisely owing
to the variety of SEL outcomes. Our categorization was
roughly consistent with previous SEL reviews (e.g., Durlak
et al., 2011), suggesting that the current categorization was
reasonable and acceptable. Third, there are some potential
issues in statistical analyses (i.e., considering p < 0.1 as mar-
ginally significant, coding all moderators as dichotomic
variables), which may make the results fragile. The current
findings should be interpreted with caution. There may be
other moderators related to SEL effectiveness that could bias
the results, which should be further explored in future studies.
Since most cost-benefit analyses focus on programs rather
than components, if the costs of program components could
be taken into consideration as well as their effects, it could
provide more evidence-based effective and economical sug-
gestions for SEL practice.

Conclusion

Previous reviews have yielded valuable insights into the
effectiveness of SEL programs. However, a limitation has
been the absence of a meta-analytic approach with stringent
criteria and diverse moderators to identify the key compo-
nents that make these programs work. To facilitate the
generalization of SEL programs, it is imperative to figure
out which program components warrant scaling and which
ones influence the outcomes. Based on two fundamental
reports, namely CASEL (2013) and Jones et al. (2017), the
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present study selected 12 universal, school-based, and high-
quality SEL programs. The study systematically synthe-
sized the empirical evidence of their effectiveness, yielding
a significant positive and small effect. Furthermore, the
study identified the key program components capable of
significantly moderating SEL program outcomes while
controlling for the methodological and implementation
features. The findings indicated that cognitive elements and
teacher social emotional skills were supported as effective
components. These results imply that optimizing SEL pro-
grams might benefit from enhancing teacher training in
social emotional skills and reducing the cognitive content of
curricula to achieve effectiveness. The findings revealed a
significant negative impact of low dosage on SEL effects,
thereby underscoring the importance of ensuring a sufficient
dosage of SEL interventions, regardless of program quality.
In summary, this review presents a comprehensive over-
view of the impact of SEL programs on multiple outcomes,
including social emotional skills, affect and attitudes, pro-
social and antisocial behaviors, and academic performance.
It highlights the importance of teacher social emotional
skills and the imperative of ensuring sufficient dosage when
implementing SEL programs. The study sheds light on how
to maintain the effectiveness of SEL interventions when
scaling them up and provides evidence-based recommen-
dations for the practical implementation of SEL within
educational contexts.
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