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Abstract

BACKGROUND—In the course of development, children show increased insight and 

understanding of emotions—both of their own emotions and those of others. However, little is 

known about the efficacy of training programs aimed at improving children’s understanding of 

emotion.

OBJECTIVES—To conduct an effect size analysis of trainings aimed at three aspects of emotion 

understanding: external aspects (i.e., the recognition of emotional expressions, understanding 

external causes of emotion, understanding the influence of reminders on present emotions); mental 

aspects (i.e., understanding desire-based emotions, understanding belief-based emotions, 

understanding hidden emotions); and reflective aspects (i.e., understanding the regulation of an 

emotion, understanding mixed emotions, understanding moral emotions).

DATA SOURCES—A literature search was conducted using PubMed, PsycInfo, the Cochrane 

Library, and manual searches.

REVIEW METHODS—The search identified 19 studies or experiments including a total of 749 

children with an average age of 86 months (S.D.=30.71) from seven different countries.

RESULTS—Emotion understanding training procedures are effective for improving external 

(Hedge’s g = 0.62), mental (Hedge’s g = 0.31), and reflective (Hedge’s g = 0.64) aspects of 

emotion understanding. These effect sizes were robust and generally unrelated to the number and 

lengths of training sessions, length of the training period, year of publication, and sample type. 

Correspondence concerning this article should be addressed to Stefan G. Hofmann, Ph.D., Department of Psychological and Brain 
Sciences, Boston University, 648 Beacon Street, 6th Fl, Boston, MA 02215, Tel: 617 353 9233, Fax: 617 353 0609, 
shofmann@bu.edu. 

HHS Public Access
Author manuscript
Dev Rev. Author manuscript; available in PMC 2016 September 01.

Published in final edited form as:
Dev Rev. 2015 September 1; 37: 41–65. doi:10.1016/j.dr.2015.05.001.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



However, training setting and social setting moderated the effect of emotion understanding 

training on the understanding of external aspects of emotion. For the length of training session and 

social setting, we observed significant moderator effects of training on reflective aspects of 

emotion.

CONCLUSION—Emotion understanding training may be a promising tool for both preventive 

intervention and the psychotherapeutic process. However, more well-controlled studies are 

needed.

Keywords

Emotion Understanding; Training; Meta-analysis; Emotion comprehension; Emotional 
competency; Intervention; Training studies; Test of Emotion Comprehension; Theory of Mind

Emotional competence can be analyzed in terms of various domains (Saarni, 1999), 

including the ability to experience basic emotions such as joy, sadness, fear, and anger, the 

ability to express emotions, to recognize emotions (both those of the self and those of 

others), to control their expression and to regulate the subjective experience of emotion. 

Finally, competence also includes a cognitive understanding of emotions, including their 

nature, causes, consequences, and strategies for regulating them. These different domains of 

emotional competence are interconnected. In particular, improved emotion understanding 

has been linked to greater competence in various other domains, such as emotion 

recognition, control and regulation (Harris, 2008). Emotion understanding (EU) is also 

connected to the broader construct of Theory-of-Mind (i.e., knowledge and awareness of 

mental states—including desires, beliefs and emotions). With respect to several different 

aspects of emotion understanding, marked developmental differences (especially in 

preschool and school-age children) as well as individual differences have been reported 

(Pons, de Rosnay, Anderson & Cuisinier, 2010).

An empirically-derived model of emotion understanding by Pons, Harris and de Rosnay 

(2004; Pons & Harris, 2005) identified three hierarchically organized levels of emotion 

understanding (with three components per level). The first level – external – consists of the 

following components: recognizing emotional expressions (e.g., of sadness, anger, 

happiness, etc.); understanding external or situational causes of emotions (e.g., the death of a 

pet causes sadness), and understanding the impact of external reminders (e.g., understanding 

that re-encountering a situation with emotional significance in the past can re-activate the 

emotion). The second level – mental – consists of the following components: understanding 

the role of desires (e.g., understanding that different people like/hate/fear/… different 

entities); understanding the role of beliefs (e.g., recognizing that a person’s belief about a 

situation determines his or her emotional reaction to it); and understanding hidden emotions 

(e.g., realizing that expressed and felt emotions can differ). The third level – reflective – 

includes the following components: understanding emotion regulation (e.g., understanding 

that different coping strategies have different effects); understanding mixed emotions (e.g., 

understanding that the same situation can make someone feel both excited and anxious); and 

understanding moral emotions (e.g., understanding that transgression elicits guilty feelings). 

Based on this model, Pons and Harris (2005; Pons, Harris & deRosnay, 2004) have 
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developed a comprehensive test of emotion understanding, the Test of Emotion 

Comprehension (TEC).

Children’s understanding of emotion is an important aspect of cognitive development that 

has been linked with a variety of outcomes. Children and adolescents with good emotion 

understanding show better academic performance (e.g., Doudin, Martin & Albanese, 2001; 

Jones, Brown & Aber, 2011; Jones, Brown, Hoglund & Aber, 2010; Lecce, Caputi & 

Hughes, 2011; Pons, Harris & Doudin, 2002), and are more successful in their social 

interactions with peers and teachers (e.g., Bosacki & Astington, 1999; Cassidy, Parke, 

Butkovsky, & Braungart, 1992; McDowell, O’Neil, & Parke, 2000). Conversely, children 

with poor emotion understanding show poorer academic performance, are more likely to be 

rejected by their peers and teachers, and are at an increased risk of being expelled from 

regular classrooms (e.g., Doudin & Erkohen, 2000; Lafortune & Mongeau, 2002). In several 

studies, Rieffe and colleagues have linked children’s improved emotional awareness to 

fewer symptoms of anxiety and depression (Rieffe & de Rooij, 2012; Rieffe, Oosterveld, 

Miers, Terwogt & Ly, 2008; Rieffe, Terwogt, Petrides, Cowan, Miers & Tolland, 2007). 

Impairments in emotion understanding have been reported in hearing-impaired children 

(e.g., Kouwenberg, Rieffe, Theunissen & Oosterveld, 2012; Rieffe, 2012), children with 

autism (e.g., Rieffe, Ketelaar, & Wiefferink, 2010; Rieffe, Terwogt & Kotronopoulou, 2007) 

and children with frequent somatic complaints (e.g., Jellesma, Rieffe, Terwogt, & 

Kneepkens, 2006; Rieffe, Terwogt, & Bosch, 2004; Rieffe et al., 2007). Maltreated children 

have also been found to be impaired in emotion understanding (e.g., Pears & Fisher, 2005) 

although this impairment may be moderated by intellectual functioning and language skills.

Studies to foster children’s emotion understanding have mostly been conducted to reduce 

impairment or delay among children with various clinical conditions, such as autism (e.g., 

Begeer, Gevers, Clifford, Verhoeve, Kat, Hoddenbach & Boer, 2011; Ozonoff & Miller, 

1995), hearing impairment (Dyck & Denver, 2003), disability (cognitive, speech and 

language or motor delay) (DeLuca, 2004), or anxiety (Fox et al., 2012) as well as socio-

economic disadvantage (Smith, 2011). Several other training studies (mostly with typically 

developing children) have sought to investigate the potentially beneficial effects of 

improved emotion understanding on academic performance (e.g., Pons, Harris & Doudin, 

2002). Some training studies have been conducted to examine the relationship between 

mental state language and emotion understanding (e.g., Grazzani & Ornaghi, 2011; Ornaghi, 

Brockmeir & Grazzani, 2011).

The methods and designs employed in these studies have varied widely, with respect to 

components of emotion that have been targeted as well as the nature of the outcome 

measures. In terms of training components, the majority of studies have focused on 

improving children’s understanding of the external aspects of emotion (i.e., the recognition 

and differentiation of emotions; Bauminger, 2002, 2007a,b; Calabro, 2003; DeLuca, 2004; 

Doyle, 2001; Dyck & Denver, 2003; Hadwin, Baron-Cohen, Howlin, & Hill, 1996; Pons, 

Harris, & Doudain, 2002; Solomon, Goodlin-Jones, & Anders, 2004; Steerneman & 

Huskens, 1996), and/or the understanding of which emotions are triggered by which 

situations (Bauminger, 2002, 2007a, b; Bennett & Hiscock, 1993; DeLuca, 2004; Doyle, 

2001; Dyck et al., 2003; Hadwin et al., 1996; Pons et al., 2002; Steerneman & Huskens, 
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1996; Tenenbaum, Alfieri, Brooks, & Dunne, 2008). Some studies have also focused on 

improving children’s understanding of the mental aspects of emotion (e.g., understanding 

hidden emotions; Pons et al., 2002; Tenenbaum et al., 2008). Finally, several studies have 

focused on improving children’s understanding of the reflective aspects of emotion (e.g., 

understanding mixed feelings; Bauminger, 2007ab; Bennet et al., 1993; Peng, Johnson, 

Pollock, Glasspool, & Harris, 1992; Tenenbaum et al., 2008), or understanding emotion 

regulation strategies (Bauminger, 2007a; Calabro, 2003; DeLuca, 2004; Dyck et al., 2003; 

Pons et al., 2002; Solomon et al., 2004; Steerneman et al., 1996).

Training procedures have included a variety of materials (e.g., stories, picture books, videos, 

games.) akin to the materials used in EU assessment tools, such as the TEC (Pons & Harris, 

2005; Pons, Harris & deRosnay, 2004). Common interventions have included discussion of 

the different components of emotion understanding, with or without corrective feedback 

(e.g., Bauminger, 2002, 2007ab; DeLuca, 2004; Grazzani & Ornaghi, 2011; Peng et al., 

1992; Tenenbaum et al,. 2008), prompted use of the imagination (e.g., Fox et al., 2012; 

Schonert-Reichl, Smith, Zaidman-Zait & Herztman, 2012; Steerneman & Huskens, 1996), 

modeling, and role-play (e.g., Calabro, 2003; Fox et al., 2012; Schonert-Reichl et al., 2012).

Primary outcome measures have also been quite diverse, although the TEC was used in 

several studies (Grazzani & Ornaghi, 2011; Grazzani, Brockmeier & Ornaghi, 2011; Pons et 

al., 2002; Tenenbaum et al., 2008). In line with the components targeted during training, 

outcome measures in most studies have assessed children’s understanding of external 

aspects of emotions. However, some studies have also assessed the mental and reflective 

components of emotion understanding.

Despite the significant number of EU training studies, no quantitative review of their impact 

has yet been conducted. Given the potential social, clinical and academic benefits to be had 

with improved emotion understanding skills, it is important to establish the effectiveness of 

interventions aimed at improving children’s emotion understanding, and to assess whether 

there are any specific training characteristics that are associated with more favorable 

outcomes. The aim of the present meta-analysis was to evaluate not only the overall efficacy 

of EU training but also the efficacy of trainings that target external, mental, or reflective 

aspects of emotion, as well as combinations of those aspects. The analysis also examines the 

influence of various different training characteristics: the quality of the study, the study year, 

country, the number of training sessions, the length of each training session, the length of 

the training period, the length of the delay between pre- and posttest, training setting, sample 

type and specific training composition.

Methods

We followed the PRISMA guidelines (standing for the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses) to aid in transparent reporting of systematic 

reviews and meta-analyses (Liberati et al, 2009). Following PRISMA guidelines, Table 1 

presents a checklist of items to include when reporting a systematic review or meta-analysis.
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Search

Studies were identified by searching PsycINFO, PubMed, and the Cochrane Library. 

Methods of analysis and inclusion criteria were specified in advance. We conducted 

searches for studies published between the first available year for any given database and 

April 30, 2012, using the following search term combinations: (“theory of mind” OR 

“emotion understanding” AND children AND (training OR teaching OR intervention OR 

program OR therapy). Additionally, an extensive manual review of reference lists of 

relevant studies and review articles extracted from the database searches was conducted. 

Articles determined to be related to the topic of emotion understanding or theory-of mind 

training were selected for further examination. To identify unpublished studies, the authors 

of studies selected for inclusion in the meta-analysis were contacted for unpublished studies.

Selection

Studies were included if the training program: a) aimed to improve the understanding of 

emotion ; b) included one or more pre- and post-test measure of emotion understanding; c) 

included youth samples (up through an average age of 18 years); d) provided sufficient data 

to perform effect size analyses (i.e., means and standard deviations, F-values, or change 

scores). If all criteria except for criterion d) were met, then the authors were contacted for 

additional data.

Data Abstraction

We extracted data from tasks designed to measure children’s understanding of emotions. 

Each task was classified according to the three hierarchical levels of emotion understanding 

described earlier (i.e., external, mental, reflective) by two independent raters (Sprung and 

Münch). We performed an inter-rater agreement analysis using kappa, and any 

disagreements were resolved by discussion. Additionally, numerical and categorical data 

were extracted for the purpose of conducting moderator analyses. If a study did not report 

one or more variables targeted in the moderator analyses, these data were requested from the 

authors. Moreover, the training components and procedures in each study were also 

classified according to the three hierarchical levels of emotion understanding ability 

(external, mental, reflective) by two independent raters (first and second author). Again an 

inter-rater agreement analysis using kappa statistics was calculated, and any disagreements 

were resolved by discussion. All effect size analyses were conducted based on the three 

levels of emotion understanding.

Study Characteristics

To explore variability in study results, we examined whether effect size estimates varied 

depending on methodological quality using the Effective Public Health Practice Project 

(EPHPP) criteria Quality Assessment Tool for Quantitative Studies (Thomas, Ciliska, 

Dobbins, & Micucci, 2004). The Global Rating of the EPHPP contains the following Rating 

Components: (A) Selection Bias, (B) Study Design, (C) Confounders, (D) Blinding, (E) 

Data Collection Methods (only the outcome specific measurements were considered), and 

(F) Withdrawals and dropouts. Possible quality ratings for each study were strong, moderate, 

or weak.
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Quantitative Data Synthesis

We calculated effect sizes for continuous measures of emotion understanding using Hedge’s 

g (a variation of Cohen’s d that corrects for biases due to small sample size [Hedges & 

Olkin, 1985]) and its 95% confidence interval. The within-group effect sizes were based on 

the differences in gains from pre- to post within the training group. In addition, a between 

group effect size analysis was conducted using all studies that included a control group.

The magnitude of Hedge’s g corresponds to Cohen’s recommendations for interpreting 

effect sizes as small (0.2), medium (0.5), and large (0.8). We calculated effect size estimates 

using a random-effects model, which assumes that the studies in the meta-analysis do not 

share a common true effect and also assumes the existence of significant heterogeneity 

between the studies (Hedges & Vevea, 1998; Moses, Mosteller, & Buehler, 2002). 

Consequently, the weighting of a single study does not depend on the study size but rather 

on the effect size distribution within the study (i.e., exceptionally large studies do not have a 

dominant impact and studies with a small sample size do not get ignored in the overall effect 

sizes estimation). When several measures of external, mental or reflective emotion 

understanding were used within the same study, average Hedge’s g effect sizes were 

calculated for each of them. Because the correlation between pre- and post-treatment 

measures could not be determined from the study reports, we followed the recommendation 

of Rosenthal (1993) and assumed a conservative estimate of r = 0.7.

We conducted separate analyses of overall Hedge’s g effect sizes for studies that included 

measures of the understanding of external, mental, and reflective levels of understanding. 

We pooled effect sizes across studies to obtain a summary statistic for each level of 

understanding.

Risk of bias

We assessed the risk of publication bias by calculating the fail-safe N to estimate the number 

of unpublished studies with an effect size of zero needed to nullify the significant effect 

(Rosenthal, 1991; Rosenthal & Rubin, 1988). The effect size can be considered robust if the 

required number of studies to reduce the overall effect size to a nonsignificant level exceeds 

5K + 10, where K is the number of studies included in the analysis (Rosenthal, 1991). 

Additionally, we constructed a funnel plot to give a visual idea of potential publication bias. 

Following convention, the precision of the studies are plotted along the y-axis with the more 

precise studies (e.g., larger N) at the top and the less precise studies (e.g., smaller N) at the 

bottom of the graph. To determine the precision, we divided 1 by standard error for each 

study. Studies were plotted along the x-axis depending on their effect sizes estimates. A 

symmetrical distribution of the studies effect size estimates around the mean effect size is 

assumed with more variability at the bottom and the more precise studies at the top, closer to 

the estimated mean effect size. It is assumed that if there are more studies at the right (high 

effect sizes) than at the left (small or nul effects) side of the graph, the presence of 

publication bias is suggested. Additionally, we used Duval and Tweedie’s Trim and Fill 

method (Duval & Tweedie, 2000ab), which uses an iterative process in which the most 

extreme small studies are removed and a new effect size is computed until the funnel plot is 

symmetrical. Subsequently, we examined the number of studies that might be missing on the 
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left side of the funnel plot and obtained the effect size including the estimated missing 

studies. We completed all analyses manually and also using the software program 

Comprehensive Meta-Analysis, Version 2 (Borenstein, Hedges, Higgins, & Rosenstein, 

2005).

Moderator Analyses

We conducted meta-regression analyses to examine whether the effect sizes varied as a 

function of the following continuous variables: number of training sessions, length of each 

training session (in hours), total length of the training period (in months), and post-test delay 

(i.e., number of weeks between the last day of training and the post-test). Meta-regression 

analyses, however, were not calculated for age and gender distribution1. We also calculated 

Q statistics to determine whether the effect sizes varied as a function of the following 

categorical moderators: environmental setting (classroom, area in school, lab), social setting 

(children trained in a group vs. children trained individually), sample type (typically 

developing children and children with a clinical condition), country (America, Europe, 

others), and the Global Rating based on the EPHPP assessment tool for quantitative studies 

(1= Strong, 2= Moderate, 3= Weak).

First, we grouped the studies according to the categorical variable being assessed. Then, we 

calculated Qbetween using random effect weights with pooled estimates of τ2 to determine 

whether heterogeneity existed between the groups. If the Qbetween value was significant (i.e., 

if heterogeneity existed between the groups), the grouping variable was considered a 

moderator.

Finally, the different training programs were also grouped based on the particular level of 

training (external, mental, reflective) that was targeted or on the specific combination of 

levels that were targeted (external+mental, external+reflective, mental+reflective, external

+mental+reflective).

Results

Study Selection

Figure 1 illustrates our study selection process. Of the 485 articles initially identified, 17 

were included in the meta-analysis. The majority of studies either did not contain any type 

of training (n = 193) or were review articles (n = 141). Training studies that measured or 

trained only theory of mind (n = 29) were excluded because the focus of this study was EU 

and because the outcome measures and training procedures for these constructs were not 

comparable. The remaining 17 articles included 19 studies or experiments. In studies with 

multiple training or control conditions, we compared the most complete training condition 

(i.e., the training condition that the authors hypothesized to be the most effective) to the 

most active, but neutral control condition (i.e., the condition that controlled for nonspecific 

1The interpretation of meta-regression effects based on study or group averages (e.g. sample mean age or gender distribution) is 
problematic, because the relationship between participants’ outcome—in this case the ability to understand emotion—and age or 
gender distribution is not necessarily the same across different studies as compared to within an individual study (Thompson & 
Higgins, 2002).
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aspects of training, such as the number and length of session or the type of training material 

but did not include any emotional content). In cases where the author(s) included multiple 

groups in order to analyze the contribution of different training components (e.g., self-

explanation vs. experimenter-explanation) or different age groups, we treated them as 

subgroups within the study and conducted separate comparisons.

The inter-rater agreement of the task classification based on the three hierarchical levels of 

emotion understanding (external, mental, reflective) was high with a kappa of 0.86 (p < 

0.001), CI 95% (0.70; 1.01). Any disagreements were resolved by discussion. There were no 

inter-rater disagreements between the two independent raters concerning training 

classification.

Study Characteristics

Table 2 provides a description of the characteristics of the studies included in the present 

analysis. Studies were conducted in seven different countries (Australia, Canada, Israel, 

Italy, Netherlands, UK, and USA) and included a total of 1,308 children. The age of children 

ranged from 35 to 207 months, with an average mean age of 86 months (SD= 30.71; 

median=103). The number of training sessions ranged from 1–60 sessions (mean=16.58, 

SD=16.23; median=14.50), with individual session length between 15 and 180 minutes 

(mean=59.25, SD=47.88, median=180), and overall training periods spanning from 1 to 280 

days (mean=81.52, SD=86.35, median=98.5). The Global Rating of the EPHPP Quality 

Assessment Tool for Quantitative Studies indicated a full range of studies rated as weak, 

moderate or strong in quality. Details of the Global Rating and the single Rating 

Components (A) to (F) are outlined in Table 3.

Quantitative Data Synthesis

In the following effect size estimates for external, mental and reflective emotion 

understanding are presented. First, the within group effect size estimates—based on the gain 

from pre-to post-test—for all studies and subgroups in studies are presented below. Figure 2 

presents the overall effect sizes for external, mental and reflective understanding. Additional 

analyses examining the risk of publication bias and moderators—based on these within 

group effect sizes—are presented further below. Further, the average effect size estimates 

from the additional controlled (between-group) effect size analysis—only with studies that 

included a control group—are presented below. Finally, we present the average effect size 

estimates from an additional within group effect size analyses—including only studies that 

were used for calculating between group effects sizes—so that direct comparisons can be 

made.

Understanding external aspects of emotion—We included a total of 16 studies to 

analyze the within group effect size of training to improve the understanding of external 

aspects of emotion. Some studies included different subgroups and so we conducted a total 

of 25 effect size calculations. This led us to an average medium within-study effect size 

estimate (Hedge’s g) of 0.62 (SE = 0.08; 95% CI [0.47; 0.78]; z = 8.01***, p < 0.001). The 

controlled (between group) effect size analysis included 10 of the 25 studies and was based 

on a total of 15 comparisons with a pooled medium-to-large between-group effect size 
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estimate (Hedge’s g = 0.60, SE = 0.09, 95% CI [0.41; 0.78], z = 6.35***, p < 0.001). The 

within group effect size analysis—only with studies that were used for the between group 

effect sizes analysis—revealed an average effect size of Hedge’s g = 0.65 (SE = 0.10; 95% 

CI [0.45; 0.86]; z = 6.39***; p < 0.001).

Understanding mental aspects of emotion—We included a total of 5 studies (11 

comparisons) that measured the understanding of mental aspects of emotion in the within 

group effect size analysis—resulting in a small average effect size estimate (Hedge’s g = 

0.31, SE = 0.10, 95% CI [0.11; 0.50], z = 3.05**, p < 0.01). Five of these studies (9 

comparisons) also used control groups. The results revealed a small-to-medium between-

group effect size of Hedge’s g = 0.55 (SE = 0.12, 95% CI [0.32; 0.78], z = 4.73***, p < 

0.001). The pooled within-group effect size of studies (comparisons)—that were used for the 

between group effect size analysis—was Hedge’s g = 0.36 (SE = 0.12; 95% CI [0.13; 0.60]; 

z = 3.02**; p < 0.01).

Understanding reflective aspects of emotion—Our within group effect size analysis 

of training to improve the understanding of reflective aspects of emotion was based on 13 

studies (21 comparisons). It revealed a medium effect with a tendency to a large effect 

(Hedge’s g =0.64, SE = 0.07, 95% CI [0.50;0.79], z = 8.87***, p < 0.001). There were 7 

studies (14 comparisons) that included a control group, used for the between group effect 

size, revealing an average-to-large controlled pooled effect size (Hedge’s g = 0.68, SE = 

0.12, 95% CI [0.45; 0.91], z = 5,86***, p < 0.001). The average within group effect sizes of 

studies (comparisons)—that were used for the between group effect size analysis—was 

Hedge’s g = 0.63 (SE = 0.09; 95% CI [0.45; 0.82]; z = 6.78***; p < 0.001). In summary, for 

all three levels of emotion understanding (external, mental and reflective), the overall effect 

size estimate revealed a significant within training group gain from pre-to post. As 

suggested by the controlled effect sizes, emotion understanding training seem to improve 

external and reflective emotion understanding as compared to the control groups. For mental 

emotion understanding, surprisingly, the average controlled effect size was higher than the 

within effect size, possibly because control groups worsened from pre to post test (although 

it should be noted that this effect is based on only 5 studies).

Publication bias

For each of the three levels of emotion understanding, a fail-safe N was calculated to 

estimate the robustness of the effect size analyses by estimating the number of unpublished 

studies with zero effect that would be necessary to nullify the observed effect. For the 

understanding of external aspects of emotion, the fail-safe N was 1475, which is far greater 

than the critical value of 135, as calculated following Rosenthal (1991), and may therefore 

be considered robust. The fail-safe N for the understanding of mental aspects of emotion 

was 68, which also exceeds the critical value of 65 and can also be considered as robust. The 

fail-safe N for understanding the reflective aspects of emotion was 1052, which exceeds the 

critical value of 115, indicating a robust result.

An additional analysis was conducted using Duval and Tweedie’s Trim and Fill method to 

address the question of the impact of publication bias on the observed effect size. Figure 3 
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presents the funnel plots for the understanding of external, mental and reflective aspects of 

emotion including the observed studies and the missing studies imputed via the Trim and 

Fill method for symmetrical distribution around the average effect size. Using the Trim and 

Fill method, the number of missing studies was n = 10 studies for the analysis of the ability 

to understand external aspects. Assuming a random-effects model, the new imputed mean 

effect size was Hedge’s g = 0.34 (95% CI [0.17; 0.51]). For the analysis of the ability to 

understand mental aspects, n = 2 studies were missing and the new imputed effect size was 

Hedge’s g = 0.22 (95% CI [0.02; 0.42]). For the effect size estimation of the understanding 

of reflective aspects n = 5 studies were assumed to be missing. The estimated effect size 

after imputing these studies was Hedge’s g = 0.52 (95% CI [0.37; 0.68]).

The fail-safe N indicates that for the two levels of emotion understanding aspects external 

and reflective, the number of missing studies needed to nullify the results clearly exceeds the 

cutoff and can be considered robust. Similarly, the fail-safe N for mental aspects of emotion 

understanding exceeded the critical value, but by only 3 additional studies. Therefore, this 

effect size should be interpreted with caution. The results of the Trim and Fill method 

suggest that for external emotion understanding 10 unpublished studies are missing; 

imputing them decreased the observed medium to large effect to a small to medium effect. 

Imputing the 2 unpublished studies, which are assumed to be missing in the analyses for 

mental emotion understanding lead to no change in the initial observed small to medium 

effect of the training. For reflective emotion understanding, an imputation of the 5 missing 

studies led to a small to medium effect size estimate.

Moderator Analyses

Table 4 outlines the results of the meta-regression analyses conducted to assess the 

moderating effects of continuous variables. There were no significant moderator effects for 

any of the continuous variables on the effect of training on the understanding of external and 

mental aspects of emotion. However, the effect size for training on the understanding of 

reflective aspects of emotion was moderated by the length of session (β = 0.19, SE = 0.08, 

95% CI [0.04; 0.33]; p < 0.05), year of publication (β = −0.03, SE = 0.01, 95% CI [-0.05; 

−0.01]; p < 0.01), and the delay of data assessment after the last session of training (β = 

−0.19, SE = 0.06, 95% CI [-0.32; −0.07]; p < 0.01). Accordingly, emotion understanding 

training improved the understanding of reflective aspects of emotion and emotion 

understanding training was more effective when sessions were longer in duration. 

Additionally, the effect sizes were larger in older studies and in studies with shorter post-test 

delay.

Environmental and Social setting—The influence of specific environmental settings 

on the effectiveness of training was examined. The groups of different environmental 

settings revealed a significant degree of heterogeneity for external aspects of emotion 

understanding (Qbetween = 9.84; df = 2; p < 0.01) but not for mental (p = 0.70) or reflective 

(p = 0.83) aspects (see Table 5, “Environmental Setting” section, for summary of results 

regarding moderating effects of environmental setting). We further examined whether the 

effectiveness of training was moderated by individual versus group settings. The degree of 

heterogeneity between the groups was not significant for mental aspects of emotion 
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understanding (p = 0.42). The degree of heterogeneity for external and reflective aspects, 

however, was significant (Qbetween = 3.87; df = 1; p < 0.05 and Qbetween = 15.68; df = 1; p < 

0.001). The effects of training on external aspects of emotion were larger when the training 

was conducted in group settings. The effects of training on reflective aspects of emotion, 

however, were larger when the training was conducted in individual one-to-one settings. 

Table 5 (“Social Setting” section) summarizes results regarding moderating effects of social 

setting. Both the environment where the training took place as well as the social setting had 

a moderating effect on the effectiveness of training to improve external aspects of emotion 

understanding. The effectiveness of training to improve reflective aspects of emotion 

understanding was moderated by social setting only.

Sample Type—To evaluate the effects of training on different sample types, the samples 

were first classified as either typically developing children or as children with some type of 

a special condition (i.e. clinical psychiatric condition). Subsequently, an additional 

comparison within the different sub-types of clinical condition was calculated. More 

specifically, we grouped studies that included children with autism and compared them to 

studies of children with a clinical condition other than autism. Because studies of the mental 

aspects of emotion included only one sub-group—namely children with autism—no further 

‘within clinical group’ analyses were conducted.

The degree of heterogeneity between the groups was not significant for typically developing 

children versus children with a clinical condition for any of the three aspects of emotion 

understanding. When comparing children with autism with the sub-group of children with 

any other clinical condition, the degree of heterogeneity between the groups was also not 

significant; the same was true for both external and reflective aspects of emotion 

understanding. However, there was a trend towards significance for a moderating effect of 

the type of clinical condition in improving reflective emotion understanding abilities through 

training (p = 0.07). Thus, children with autism seemed to benefit more from training than 

children with other disabilities or psychiatric conditions. However, the effect size for 

children with other disabilities was based on only one training study (see Table 5, “Sample 

Type” section, for summary of results regarding moderating effects of sample type).

Country—To assess the impact of country on the effectiveness of training, studies were 

divided into the following three groups: North America, Europe, and others (including 

Australia and Israel). For external aspects of emotion understanding the degree of 

heterogeneity was significant (Qbetween = 12.68; df = 2; p < 0.01), suggesting that children 

participating in European training programs benefitted more than children participating in 

North American and other programs. For mental and reflective aspects, no moderating 

effects were detected. However, for mental aspects of emotion understanding, there was a 

trend towards significance (p = 0.06). Table 5 (“Country” section) summarizes the analyses 

conducted to measure the results regarding possible moderating effects of country.

Risk of Bias—To further examine the influence of study quality, the global rating of the 

EPHPP Quality Assessment Tool for Quantitative Studies was applied as a categorical 

moderator containing the following three categories: “Strong”, “Moderate” and “Weak.” 

There was no significant degree of heterogeneity in the effectiveness of training for any of 
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the three aspects—external, mental and reflective emotion understanding (see Table 5, 

“EPHPP Global Rating” section, for a summary of results regarding moderating effects of 

study quality).

Analysis of training composition

The effect of training specific combination of levels was also assessed (see Table 6). The 

degree of heterogeneity between the groups was not significant for external, mental or 

reflective aspects of emotion. However, there was a trend towards significance for external 

aspects (p = 0.07), suggesting that there was a moderating effect of the specific combination 

of training components, with higher effect sizes for training programs focused only on 

external aspects of emotion and those focused on a combination of mental and reflective 

aspects of emotion.

Discussion

The results of the present meta-analysis suggest that EU training procedures may be 

effective for improving children’s understanding of emotion. The trainings were associated 

with medium to large average effects size estimates (Hedge’s g) for external (g = 0.62) and 

reflective (g=0.64) aspects of emotion, and a small to medium average effect size estimate 

for mental aspects (g=0.31) of emotion. For training of mental aspects of emotion, however, 

the fail-safe N exceeded the critical value by only 3 additional studies. When examining the 

publication bias on effect sizes—using Duval and Tweedie’s Trim and Fill method—suggest 

that the effect of training on mental and reflective aspects of emotion may be robust. The 

effect of training on external aspects of emotion, however, may be less robust. Imputing 10 

unpublished studies—as estimated by the Trim and Fill method—decreased the observed 

medium to large effect to a small to medium average effect size. Therefore, these effect sizes 

should be interpreted with caution.

The preliminary moderator analyses suggest that the overall effect size for the training of 

external aspects of emotion was moderated by training setting (environmental and social 

setting) and country of the study. None of the other training characteristics (number or 

length of training session, length of the training period), sample characteristics (typically 

developing or clinical), or study characteristics (year of publication, post-test delay, study 

quality) moderated the overall effect size for external aspects. There was, however, a trend 

towards a significant moderating effect of training composition, suggesting that training 

programs focused only on external aspects of emotion were most effective. The pooled 

effect size of training programs focused on a combination of mental and reflective aspects of 

emotion was also higher than training programs focused on other combinations, but this 

effect was only based on the results from two studies. One interpretation for the greater 

benefits of trainings focused on external aspects of emotion is that the integration of more 

complex aspects of emotion may be confusing for children who are still learning about the 

more basic aspects of emotion. These findings suggest that it is possible to improve 

children’s recognition of emotions, their understanding of external causes of emotion, and 

their understanding of the impact of reminders even with a few short training sessions over a 

brief training period. Moreover, results suggested that training is effective regardless of 
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children’s clinical status and its benefits were enduring. The benefits of training on external 

aspects of emotion, however, were greater if the training was conducted in a group setting 

with other children and in a European country—but not in the regular classroom setting. The 

effects of training on external aspects of emotion may also be greater if the training is 

focused solely on external aspects of emotion.

The overall effect size for the training of mental aspects of emotion (understanding desire-

based emotions, understanding belief-based emotions, understanding hidden emotions) was 

not moderated by any of the training, sample or study characteristics. There was, however, a 

trend towards a significant moderator effect of the country in which the training was 

conducted—specifically, children participating in European training programs appeared to 

benefit more from training than children participating in North American or other training 

programs. By implication, training directed at the mental aspect of emotion is effective 

across a range of procedures, settings and groups, but its benefits tended to be the greatest in 

training programs conducted in European countries.

The overall effect size for the training of reflective aspects of emotion (understanding 

emotion regulation, mixed emotions, and moral emotions) was moderated by the length of 

the training session, study year (i.e., year of publication), the delay of data assessment after 

the last session of training (i.e., post-test delay), and the social training setting. None of the 

other training, sample or study characteristics moderated the overall effect size for reflective 

aspects of emotion. There was, however, a trend towards a significant moderator effect for 

sample characteristics—specifically, children with a clinical psychiatric condition or 

disability seemed to benefit more than typically developing children (see Table 5, “Sample 

Type” section). By implication, training directed at the reflective aspect of emotion appears 

to be effective across a range of procedures, settings and groups, but its effectiveness may be 

improved by increased length of training sessions and conducting training in individual 

(rather than in group) settings. One interpretation of this finding is that because an 

understanding of the reflective aspects of emotion (i.e., emotion regulation, mixed emotions, 

moral emotions) calls for more advanced thinking—both from a conceptual and an empirical 

perspective—training is more effective when conducted via one-to-one dialogue. Further, 

the effects of training on reflective aspects of emotion were less stable (i.e. the effects 

decreased with longer post-test delays). The overall effect size of training directed at 

reflective aspects of emotion was also moderated by the year in which the study was 

published. The effect sizes of older studies were generally higher than those of more recent 

studies. Although this could be due to the increasing rigor of more recent studies, the study 

quality—as judged by EPHPP Global Rating—did not moderate the effect sizes. Moreover, 

the effects of training of reflective aspects of emotion may be especially beneficial for 

children with autism or another psychiatric condition. However, this effect was not 

statistically significant. Future studies are needed to explore this issue further.

The specific training composition—combination of levels or aspects of emotion 

understanding being trained—did not have a moderating effect on any of the three aspects of 

emotion. Training that targeted fewer and less complex levels of emotion was not more or 

less effective in improving the understanding of external, mental or reflective aspects of 

emotion— suggesting that the addition of a greater number and more complex aspects of 
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emotion to trainings may not result in greater gains. There was, however, a trend towards a 

significant moderating effect of the specific training composition on external aspects of 

emotion understanding. By implication, training that primarily focuses on less complex 

aspects (i.e., external aspects) of emotion can also impact more advanced levels of 

understanding (i.e., reflective aspects) and vice versa—although for training of external 

aspect of emotion it might be more effective to just focus on external aspects of emotion.

Although it would be important to also investigate any moderating effects of age or gender 

distribution, interpretation of meta-regression effects based on study or group averages is 

problematic (see footnote 1; Thompson & Higgins, 2002). Therefore, we recommend that 

future EU training studies define specific age groups for their respective study sample (in 

addition to reporting the mean age, standard deviation and range of the overall sample). This 

would allow for a better assessment of the influence of age on training effectiveness.

This meta-analytic review has a number of limitations. First and foremost, the number of 

included studies is relatively small, especially for conducting moderator analyses. Moreover, 

very few studies included a control group. Because the estimates of between group effect 

sizes were based on a very small number of studies, the results need to be interpreted with 

caution. Another limitation is that recent studies of the training of emotion understanding 

show considerable diversity both in terms of the aspects of emotion understanding that are 

targeted during training, the procedures used, as well as the outcome measures employed. 

Although several studies used the same outcome measure (i.e., the TEC), the specific 

training protocols were largely idiosyncratic. In future studies, support for the effectiveness 

of training could be strengthened if both the outcome measures and the training protocol 

were aligned with an established model of emotion understanding (e.g., the levels and 

components of the TEC). Another limitation of the existing evidence is the paucity of 

studies aimed at improving the understanding of mental aspects of emotion. Future training 

studies should aim to include this aspect of emotion in their training protocols.

The present meta-analysis focused on the training of emotion understanding and it was, 

therefore, based on the relatively narrow search term “emotion understanding.” 

Alternatively, we could have used broader search terms, such as “emotion or affect and 

understanding or knowledge or recognition or identification.” We decided, however, to limit 

the present metaanalysis to the training of “emotion understanding” in order to identify a 

homogenous sample of studies. A meta-analysis using broader search terms will likely result 

in a much more heterogeneous sample of studies—with highly diverse training procedures 

and outcome measures—limiting comparability across studies.

Given that a good understanding of emotion is linked to various beneficial outcomes (e.g., 

better social skills, better academic performance, as well as fewer psychological problems), 

the results of the present meta-analysis underscore the possibility and feasibility of training 

in this domain. This suggests the potential use of training for emotion understanding in 

preventive interventions. Indeed, several existing preventive intervention programs 

(Bierman, Coie, Dodge, Greenberg, Lochman, McMahon & Pinderhughes, 2010; Jones, et 

al., 2011; 2010) already include elements that are akin to the training procedures in the 

training of emotion understanding. Several of the training studies included in the present 
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meta-analysis were part of a more extensive clinical intervention program (i.e., cognitive 

behavioral therapy or rational emotive therapy). The ability to report and reflect on one’s 

thoughts and feelings is also fundamental for the identification and treatment of many 

psychological problems (e.g., internalizing symptoms). Thus, training directed at emotion 

understanding may be helpful in the psychotherapeutic process, especially with young 

children and impaired individuals.

In sum, the study shows that children may benefit from emotion training and the results 

point to length of the training session and the social setting as potential moderators of this 

effect. However, given the number of studies, it remains unknown whether the interventions 

will reliably influence group means. More well-controlled studies are clearly needed.
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Highlights

• A quantitative review of Emotion Understanding (EU) training programs was 

conducted

• We identified 19 studies/experiments totaling 749 children (mean age=86 

months (SD=30.71)

• EU trainings were effective for all three aspects of EU (Hedges’ g = 0.62; 0.31; 

0.64)

• Specific EU skill-related outcomes were moderated by training setting, social 

setting and the length of training session

• We conclude that EU training procedures can effectively enhance EU in 

children
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Figure 1. 
Flow diagram of the study selection process
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Figure 2. 
Overall effect sizes of External, Mental and Reflective Emotion Understanding abilities
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Figure 3. 
Funnel Plot of precision by Hedge’s g for external, mental and reflective emotion 

understanding abilities

Note: Includes recalculated effect size by the Trim and fill method and the imputed missing 

studies (filled diamond and dots). For the analysis of training impact of a) external emotion 

understanding eleven unpublished studies, for b) mental emotion understanding two 
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unpublished studies, and for c) reflective emotion understanding no unpublished study is 

assumed to be missing.
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Table 1

PRISMA Checklist of items to include when reporting a systematic review or meta-analysis

Section/topic Item No. Checklist item Reported on
page No.

Title

Title 1 Identify the report as a systematic review, meta-analysis, or both 1

Abstract

Structured Summary 2 Provide a structured summary including, as applicable, background, objectives,
data sources, study eligibility criteria, participants, interventions, study appraisal
and synthesis methods, results, limitations, conclusions and implications of key
findings, systematic review registration number

2

Introduction

Rationale 3 Describe the rationale for the review in the context of what is already known 3–7

Objectives 4 Provide an explicit statement of questions being addressed with reference to
participants, interventions, comparisons, outcomes, and study design (PICOS)

3–7

Methods

Protocol and
registration

5 Indicate if a review protocol exists, if and where it can be accessed (such as web
address), and, if available, provide registration information including registration
number

7

Eligibility Criteria 6 Specify study characteristics (such as PICOS, length of follow-up) and report
characteristics (such as years considered, language, publication status) used as
criteria for eligibility, giving rationale

8

Information sources 7 Describe all information sources (such as databases with dates of coverage,
contact with study authors to identify additional studies) in the search and date
last searched

7–8

Search 8 Present full electronic search strategy for at least one database, including any
limits used, such that it could be repeated

7–8

Study selection 9 State the process for selecting studies (that is, screening, eligibility, included in
systematic review, and, if applicable, included in the meta-analysis)

8

Data collection process 10 Describe method of data extraction from reports (such as piloted forms,
independently, in duplicate) and any processes for obtaining and confirming data
from investigators

8–9

Data items 11 List and define all variables for which data were sought (such as PICOS, funding
sources) and any assumptions and simplifications made

8–9

Risk of bias in
individual studies

12 Describe methods used for assessing risk of bias on individual studies (including
specification of whether this was done at the study or outcome level), and how
this information is to be used in any data synthesis

9

Summary measures 13 State the principal summary measure (such as risk ratio, difference in means) 9–10

Synthesis of results 14 Describe the methods of handling data and combining results of studies, if done,
including measures of consistency (such as I2 statistic) for each meta-analysis

9–10

Risk of bias across
studies

15 Specify any assessment of risk of bias that may affect the cumulative evidence
(such as publication bias, selective reporting within studies)

10–11

Additional analyses 16 Describe methods of additional analyses (such as sensitivity or subgroup
analyses, meta-regression), if done, indicating which were pre-specified

11–12

Results

Study selection 17 Give numbers of studies screened, assessed for eligibility, and included in the
review, with reasons for exclusion at each stage, ideally with a flow diagram

12–13,
Figure 1

Study characteristics 18 For each study, present characteristics for which data were extracted (such as
study size, PICOS, follow-up period) and provide the citations

13, Table 2

Risk of bias within
studies

19 Present data on risk of bias of each study and, if applicable, any outcome-level
assessment (see item 12)

18
Table 4
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Section/topic Item No. Checklist item Reported on
page No.

Results of individual
studies

20 For all outcomes considered (benefits or harms), present for each study (a) simple
summary data for each intervention group and (b) effect estimates and confidence
intervals, ideally with a forest plot

Figure 2

Synthesis of results 21 Present results of each meta-analysis done, including confidence intervals and
measures of consistency

13–15, Figure 2

Risk of bias across
studies

22 Present results of any assessment of risk of bias across studies (see item 15) 15–16, Figure 3

Additional analyses 23 Give results of additional analyses, if done (such as sensitivity or subgroup
analyses, meta-regression) (see item 16)

17–20, Tables 4–6

Discussion

Summary of evidence 24 Summarize the main findings including strength or evidence for each main
outcome; consider their relevance to key groups (such as health care providers,
users, and policy makers)

20–23

Limitations 25 Discuss limitations at study and outcome level (such as risk of bias), and at
review level (such as incomplete retrieval of identified research, reporting bias)

23–24

Conclusions 26 Provide general interpretation of the results in the context of other evidence, and
implications for future research

24–25

Funding

Funding 27 Describe sources of funding for the systematic review and other support (such as
supply or data) and role of funders for the systematic review

1
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