
Journal of Applied Developmental Psychology 39 (2015) 44–52

Contents lists available at ScienceDirect

Journal of Applied Developmental Psychology
Preschool interpersonal relationships predict kindergarten achievement:
Mediated by gains in emotion knowledge
Marcela M. Torres a,⁎, Celene E. Domitrovich b, Karen L. Bierman a

a The Pennsylvania State University, Department of Psychology, 141 Moore Bldg, University Park, PA 16802-3106, USA
b The Pennsylvania State University, Prevention Research Center for the Promotion of Human Development, 310E Biobehavioral Health Building, University Park, PA 16802, USA
⁎ Corresponding author at: Institute of Behavioral Sci
Boulder, 1440 15th Street, UCB 483, Boulder, 80309 CL
fax: +1 303 492 2151.

E-mail addresses: marcela.torres@colorado.edu (M.M.
(C.E. Domitrovich), kb2@psu.edu (K.L. Bierman).

http://dx.doi.org/10.1016/j.appdev.2015.04.008
0193-3973/© 2015 Elsevier Inc. All rights reserved.
a b s t r a c t
a r t i c l e i n f o
Article history:
Received 30 April 2013
Received in revised form 3 April 2015
Accepted 20 April 2015
Available online 1 June 2015

Keywords:
Emotion knowledge
School readiness
Head Start
Student–teacher closeness
Peer relations
Academic achievement
Using longitudinal data, this study tested a model in which preschool interpersonal relationships promoted
kindergarten achievement in a pathway mediated by growth in emotion knowledge. The sample included 164
children attending Head Start (14% Hispanic-American, 30% African-American, 56% Caucasian; 56% girls).
Preschool interpersonal relationships were indexed by student–teacher relationship closeness and positive
peer interactions. Twomeasures of emotion knowledge (identifying emotions in photographs, recognizing emo-
tions in stories)were assessed at the start and end of thepreschool year. Structural equationmodels revealed that
positive interpersonal relationships (with teachers and peers) predicted gains in emotion knowledge (identifica-
tion, recognition) during the preschool year. Positive interpersonal relationships in preschool also predicted
kindergarten achievement (controlling for initial preschool achievement); however, this association was medi-
ated by gains in emotion knowledge during the preschool year. Implications are discussed for school readiness
programs serving economically-disadvantaged children.

© 2015 Elsevier Inc. All rights reserved.
An increasing body of research suggests that interpersonal experi-
ences during preschool play key roles in facilitating (or impeding)
early learning, andmaymake unique contributions to academic skill ac-
quisition at kindergarten entry (Denham, Zinsser, & Brown, 2013;
Ursache, Blair, & Raver, 2012). In particular, supportive relationships
with teachers and peers during preschool may enhance academic read-
iness, at least in part by promoting specific social–emotional competen-
cies such as emotion knowledge (Denham et al., 2013; Garner &Waajid,
2008). Emotion knowledge refers to the ability to recognize, under-
stand, and verbally label emotion states (Izard, Stark, Trentacosta, &
Schultz, 2008; Rhoades, Warren, Domitrovich, & Greenberg, 2011).
Emotion knowledge is an importantmarker of social–emotional compe-
tence (Izard et al., 2001; Trentacosta & Fine, 2010), and has been linked
directly with academic success (Zins, Payton, Weissberg, & O'Brien,
2007).

Young children growing up in poverty are at heightened risk for de-
lays in cognitive school readiness (math and reading scores at school
entry) and social–emotional skills (Farkas & Hibel, 2008). The preschool
classroom affords important opportunities for social–emotional growth,
fostered by positive interpersonal relationshipswith teachers and peers,
and may be especially critical for children entering school from low-
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income backgrounds (Gormley, Phillips, Newmark, Welti, & Adelstein,
2011). Despite research highlighting the importance of relationships
for school readiness, no longitudinal studyhas yet examined the specific
predictive associations between interpersonal relationships and gains in
emotion knowledge during preschool, nor the degree to which gains in
emotion knowledge may mediate the association between preschool
relationships and academic achievement after the transition into
kindergarten.

This study tested three specific hypotheses in a sample of low-
income students attending Head Start: 1) positive relationships with
preschool teachers and peerswill promote gains in emotion knowledge,
2) positive relationships with preschool teachers and peers will pro-
mote academic achievement in kindergarten (controlling for initial
achievement in preschool), and 3) preschool gains in emotion knowl-
edge will mediate, at least partially, the association between positive
preschool relationships and kindergarten academic achievement.
Results consistent with these hypotheses may have important implica-
tions for preschool programming that targets the quality of interperson-
al relationships.

Positive interpersonal relationships, emotion knowledge, and
academic achievement

Much of the research examining the development of emotion
knowledge in early childhood has focused on parenting contributions.
More recently researchers have adapted theoretical frameworks from
the parenting literature to guide research on socialization processes in
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the preschool classroom (Denham et al., 2013; Pianta, 1999). A driving
hypothesis is that children learn about emotions in the context of
close interpersonal interactions through both explicit learning processes
(e.g., adults labeling and explaining feeling states) and implicit learning
processes (e.g., adults modeling emotional expressiveness, responding
sensitively to emotional displays, scaffolding around emotionally-
evocative events) (Ashiabi, 2000). In a manner parallel to parents,
teachers who form warm and supportive relationships with young
children may similarly foster their emotion knowledge by providing
emotional support, discussing feelings, and offering sensitive, responsive
scaffolding in the context of emotionally-evocative events (Denham,
Bassett, &Wyatt, 2007; Pianta, 1999). In addition, close student–teacher
relationships may benefit children by shaping their classroom behavior
and providing enriched opportunities for positive socialization and social
learning experiences (Davis, 2003).

Indeed, a number of empirical studies document links between close
student–teacher relationships and child emotional functioning (Garner
& Waajid, 2008; Izard et al., 2008). For example, in cross-sectional
studies of young children, high-quality student–teacher relationships
are associated with measures of child social–emotional competence,
behavioral adjustment, and cognitive skill development (Doumen,
Koomen, Buyse, Wouters, & Verschueren, 2012; Palermo, Hanish,
Martin, Fabes, & Reiser, 2007).When teachers report close and support-
ive relationships, students report that they like school more, exhibit
higher levels of engagement in the classroom, and do better academi-
cally over time (Hamre & Pianta, 2001; O'Connor & McCartney, 2007;
Peisner-Feinberg et al., 2001).

Preschool peer relations may also provide unique opportunities
for social–emotional learning, thereby fostering emotion knowledge
during the preschool years (Arsenio, Cooperman, & Lover, 2000).
Positive peer interactions appear to motivate and support children as
they engage in complex, cooperative, and imaginative play sequences
that scaffold more sophisticated emotional exchanges and social-
cognitive reasoning (Bierman, Torres, Domitrovich, Welsh, & Gest,
2009; Coolahan, Fantuzzo, Mendez, & McDermott, 2000). Participation
in collaborative pretend play is hypothesized to exercise and
strengthen emotional understanding and perspective-taking skills,
as it requires the enactment and coordination of diverse roles
(Ursache et al., 2012). Conversely, when children have difficulties
getting along with peers, particularly if they show aggressive and
disruptive behaviors or are isolated socially, they may miss out on
these opportunities for social–emotional learning (Buhs & Ladd,
2001). Thus, in a manner parallel to and likely inter-dependent
with close student–teacher relationships, positive peer relations
may directly promote gains in emotion knowledge and thereby
foster improved learning at school.

In the current study, children's relationswith their teacher and their
peers were considered two indices of the quality of their preschool
interpersonal relationships (Degotardi, Sweller, & Pearson, 2013). In
addition to replicating links between positive preschool relationships
and enhanced academic learning found in prior studies, the current lon-
gitudinal study also examined the degree to which positive preschool
relationships promoted gains in emotion knowledge, and tested pre-
school gains in emotion knowledge as a potential mediator of enhanced
achievement in kindergarten.
Emotion knowledge and academic achievement

Accumulating research suggests that emotion knowledge is correlat-
ed with academic success (Zins et al., 2007). For example, in a cross-
sectional study, Leerkes, Paradise, O'Brien, Calkins, and Lange (2008)
found that emotion understanding emerged as a unique correlate of ac-
ademic competence among preschool children, distinct from inhibitory
control and perspective-taking skills. Similar studies of preschool age
children found positive concurrent associations between emotion
situation knowledge and academic competence, controlling for age,
sex and income level (Garner & Waajid, 2008; Shields et al., 2001).

Few empirical studies have examined the link between emotion
knowledge and academic competence over time. An important excep-
tion is a longitudinal study with low income children conducted by
Izard et al. (2001). In that study, children's ability to accurately recog-
nize and label emotion expressions at the end of preschoolwas positive-
ly predictive of teacher-rated academic competence in third grade after
controlling for demographic factors and verbal ability (Izard et al.,
2001). Similarly, Rhoades et al. (2011) found a significant predictive
relationship between preschool emotion knowledge and first grade ac-
ademic competence, controlling for baseline academic performance, de-
mographic factors, and receptive vocabulary. In a slightly older sample,
path analyses revealed that kindergarten students' emotion knowledge
measured with the Assessment of Children's Emotions Scale (ACES;
Schultz, Izard, & Bear, 2004) was positively associated with direct as-
sessments of academic achievement and teacher ratings of social com-
petence (Trentacosta & Izard, 2007).

One intervention study has also demonstrated that preschool gains
in social–emotional skills associated with the intervention, including
emotion knowledge, made unique contributions to kindergarten out-
comes in reading achievement and learning engagement, as well
as social behavior, after accounting for the concurrent contribu-
tions of gains in vocabulary and emergent literacy skills (Nix,
Bierman, Domitrovich, & Gill, 2013). Together, these studies
suggest that gains in emotion knowledge during preschool may
play a unique role in enhancing later learning engagement and ac-
ademic achievement. The current study built on these findings by
testing a model in which gains in emotion knowledge mediated
the link between preschool interpersonal relationships and later
academic achievement.
Preschool relationships and academic achievement: Emotion
knowledge as mediator

To date, only two studies have tested mediation models designed to
characterize the developmental processes linking positive interpersonal
relationships, emotion knowledge, and academic achievement in early
childhood. Trentacosta and Izard (2007) examined the possibility that
the link between kindergarten emotion knowledge and first-grade
academic achievement was mediated by first-grade student-teacher
closeness and peer acceptance. However, the mediational model was
not supported, as kindergarten emotion knowledge did not predict
first grade interpersonal relationships. Instead, kindergarten emotion
knowledge emerged as a direct predictor of first-grade academic
achievement. Subsequently, Garner and Waajid (2008) found support
for an alternative mediation model using cross-sectional data, in
whichpreschool emotion knowledgemediated the association between
teacher–child closeness and direct assessments of academic compe-
tence (concept knowledge and language skills). The Garner and
Waajid (2008) findings are consistent with a theoretical model in
which high-quality interpersonal relationships create opportunities for
young children to learn about emotions (their own and others)
(Denham et al., 2013). From a conceptual standpoint, this may occur
because positive interpersonal relationships provide children with
frequent opportunities to give and receive communications about emo-
tions (Denham et al., 2013). Young children with positive interpersonal
experiences may bemore able to attend to and accurately encode infor-
mation about their own and others feelings in school, whereas children
with more negative interpersonal experiences may be constrained and
biased in their emotional perceptions (Izard et al., 2008). Emotion
knowledge, in turn, may facilitate academic learning by promoting
self-regulation of attention and emotion in the classroom, allowing
the child to engage more fully in learning activities (Izard et al., 2001;
Shields et al., 2001).
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An important limitation of the Garner and Waajid (2008) study,
however, was its cross-sectional design. In addition, the Garner and
Waajid (2008) did not control for verbal ability which may, in part, ex-
plain the relationship between student–teacher closeness, student
emotion knowledge, and academic achievement. Longitudinal studies,
which control for cognitive ability and baseline levels emotion knowl-
edge and achievement, are needed to provide a more robust test of
this mediation model.
The current study

The current study extends this area of research with a longitudinal
design, providing a more rigorous test of the hypothesis that preschool
gains in emotion knowledgemediate the association between preschool
interpersonal relationships and kindergarten achievement. Two mea-
sures of emotion knowledge (identifying emotions in photographs
and recognizing emotions in stories) were administered at the start
and end of the prekindergarten year for 164 Head Start children. Struc-
tural equation models were used to test the hypothesis that the quality
of preschool interpersonal relationships (student-teacher closeness;
positive peer interactions) in the fall of the preschool yearwould predict
gains in emotion knowledge over the course of that year, and those
gains in emotion knowledge, in turn, would mediate the association
between preschool relationships and kindergarten academic achieve-
ment. The current study included controls for baseline cognitive ability
(verbal intelligence), emotion knowledge, and academic achievement,
thus providing a robust test of the hypotheses.
Method

Participants

Participants included two cohorts of 4-year-old children (Total
N = 164, 14% Hispanic-American, 30% African-American, 56% Cauca-
sian; 56% girls) recruited from 22 Head Start classrooms in three
counties in Pennsylvania, who served as the “usual practice” comparison
group for an intervention trial. None of these children received the inter-
vention. At the time of baseline assessment, children were, on average
4.59 years old (SD = .32, range = 3.87–5.82). Their families all met
the requirements for participation in Head Start; 68% had incomes
below the national poverty level, with an average income-to-needs
ratio of .88, indicating that many families were financially stressed. In
terms of education levels, 33% of the parents had not completed high
school and most of the others (65%) had graduated from high school
or attained a GED, often with some additional technical training; only
2% had a college degree. Based on their reported employment, according
to the Hollingshead (1975) classification system, 79% of the families fell
into the unskilled or semi-skilled labor categories.

At the beginning of the preschool year, brochures describing the re-
search project were distributed to parents of all 4-year-old children in
the participating classrooms, and 86% elected to participate in the
study and completed initial assessments. All but 7 children participated
in the follow-up assessment at the end of kindergarten (96% retention).
T-tests comparing the 7 children who were missing in kindergarten
with the 157 childrenwho remained in the study revealed no significant
differences on any of the preschool study measures. Participants
transitioned into 112 kindergarten classrooms.
Measures

Teacher ratingswere used to assess students' social behavior and the
quality of their relationships with teachers. Direct assessments were
used to assess child cognitive ability, emotion knowledge, and academic
achievement.
Baseline controls for cognitive ability
The Expressive One-Word Picture Vocabulary Test (EOWPVT;

Brownell, 2000) was included as a baseline control for cognitive ability
and administered in the fall of the preschool year. On the EOWPVT,
children gave the word that best described pictures they were shown
(α = .94). For children 4–7 years old, the EOWPVT is highly correlated
with full-scale IQ (r = .78; Kutsick, Vance, Schwarting, & West, 1988).

Baseline assessments of interpersonal relationships
Teacher ratings collected in the fall of the preschool year assessed

two aspects of positive interpersonal relationships at Head Start:
1) the quality of closeness in the student–teacher relationship, and
2) the degree of positive social interaction with peers. Lead teachers
completed an abbreviated form of the Student–Teacher Relationship
Scale (Pianta, 2001), which used 8 items to assess student–teacher
closeness (e.g., “I share an affectionate, warm relationship with this
child”, “This child openly shares his/her feelings and experiences with
me.”). Each item was rated on a 5-point Likert scale ranging from
Definitely does not apply to Definitely does apply, and a total score
was used in analyses (α = .90). To assess positive peer relations,
teachers completed the Social Competence Scale (Conduct Problems
Prevention Research Group [CPPRG], 1995), which included 6 items de-
scribing prosocial behaviors (e.g., “Invites others to play”, “Shares with
others”, “Cooperates”) and two items describing social withdrawal,
which were reverse-scored (e.g., “Avoids playing with other children”).
Items were rated on a 6-point Likert scale (never to almost always), and
a total score was used in analyses (α = .88).

Gains in emotion knowledge
At the start and end of the preschool year, two measures were used

to assess children's emotion knowledge. The Assessment of Children's
Emotion Skills (ACES; Schultz et al., 2004), is a visual recognition task
that assesses the accuracy with which children identify facial expres-
sions. Children were shown 12 photographs of children displaying
happy, mad, sad, or scared expressions, or no feeling, and asked to
label the feeling shown. For each photograph, children received a
score of 1 if they identified the correct valence (e.g. happy vs. sad,
mad, scared) and a score of 2 if they identified the correct emotion. A
total score was used in analyses (α = .57). On this measure, the low
alpha reflects the fact that some facial displays are more easily discrim-
inated (e.g., sad vs. happy) than others (e.g., sad vs. scared); the total
score reflects overall capacity to discriminate these facial displays and
has shown concurrent and predictive validity, despite the low alpha
(Schultz et al., 2004). The secondmeasurewas the Emotion Recognition
Questionnaire (ERQ; Ribordy, Camras, Stefani, & Spaccarelli, 1988)
which assessed knowledge about situations that elicit different emo-
tions. Children were read 16 stories describing characters in emotional-
ly evocative situations and asked to identify the feeling of the main
character in the story by pointing to pictures of happy, mad, sad, or
scared facial expressions. Children received a score of 2 for correctly
identifying the feeling and a score of 1 for identifying the correct
valence, and a total scorewas used in analyses (α = .63). The relatively
low alpha on thismeasure reflects the fact that some situations are quite
distinct (e.g., situations associated with feeling happy) whereas other
situations are more nuanced (e.g., situations associated with feeling
sad or scared). The total score on this measure has shown concurrent,
discriminant, and predictive validity in prior research (Dodge, Laird,
Lochman, Zelli, & the Conduct Problems Prevention Research Group,
2002) and is widely used to assess young children's emotion knowl-
edge. Analyses focused on children's spring emotion knowledge scores,
co-varying their fall emotional knowledge scores, thus representing
gains in emotion knowledge across the year.

Academic achievement
Tests of academic achievement were collected in the fall of the pre-

school year and again in the spring of the kindergarten year. In the fall of



Table 1
Descriptive statistics for all variables.

Variable Mean SD Min Max Skewness Kurtosis

Preschool fall
Vocabularya 82.37 (13.53) 55.00 118.00 0.19 −0.18
Student–teacher
closeness

4.28 (.73) 1.38 5.00 −1.18 1.16

Positive peer interaction 4.24 (.88) 1.88 6.00 −0.03 −0.57
Emotion knowledge

— ERQa
21.39 (4.62) 10.00 31.00 −0.37 −0.50

Emotion knowledge
— ACESa

5.68 (2.27) 1.00 11.00 0.15 −0.64

Achievementa,b 0.00 (.70) −1.86 2.00 0.29 0.01

Preschool spring
Emotion knowledge

— ERQ
23.49 (4.22) 11.00 32.00 −0.62 −0.18

Emotion knowledge
— ACES

21.39 (4.62) 1.00 12.00 −0.06 −0.11

Kindergarten
Achievementb 0.00 (.76) −2.82 1.45 −0.97 1.51

a Variable was included as a baseline control.
b Achievement represents a composite of scores standardized within the sample.

Table 2
Correlations among variables within and across time.

1 2 3 4 5 6 7 8

Preschool fall: Baseline covariates
1. Vocabulary
2. Achievement .58⁎⁎

3. Emotion
knowledge — ERQ

.53⁎⁎ .53⁎⁎

4. Emotion
knowledge — ACES

.30⁎⁎ .23⁎ .34⁎⁎

Preschool fall: Interpersonal relationships
5. Student–teacher
closeness

.20⁎ .24⁎⁎ .11 .12

6. Positive peer
interaction

.23⁎ .35⁎⁎ .17⁎ .23⁎ .68⁎⁎

Preschool spring: Emotion knowledge
7. Emotion knowledge—
ERQ

.44⁎⁎ .45⁎⁎ .53⁎⁎ .28⁎⁎ .30⁎⁎ .30⁎⁎

8. Emotion knowledge—
ACES

.34⁎⁎ .32⁎⁎ .33⁎⁎ .47⁎⁎ .20⁎ .23⁎ .39⁎⁎

Kindergarten achievement
9. Achievement .43⁎⁎ .52⁎⁎ .31⁎⁎ .29⁎⁎ .29⁎⁎ .30⁎⁎ .43⁎⁎ .40⁎⁎

⁎ p b .05.
⁎⁎ p b .001.
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the Head Start year, three subscales assessing emergent literacy skills
were drawn from the Test of Preschool Early Literacy (TOPEL; previously
labeled the Pre-CTOPP; Lonigan, Wagner, Torgesen, & Rashotte, 2007).
Blending and Elision assessed phonological processing. Children were
asked to combine different parts of a word, such as “hot” and “dog” or
“b” and “air” and point to the correct picture or say the full word
(α = .86); and children were asked to deconstruct compound words,
pointing to the correct picture or saying the correct word (e.g., Point to
“snowshoe” without “snow”; Say “airport” without “air”; α = .83). On
the Print Awareness subtest, children identified pictures of letters or
words and named letters (α = .97). Prior research has reported correla-
tions in the range of .43 to .88 between these three subscales and the ac-
quisition of initial reading skills (Lonigan, 2006). In addition, the Applied
Problems subscale of the Woodcock–Johnson-III: Tests of Achievement
(Woodcock, McGrew, & Mather, 2001) assessed early numeracy skills.
This measure includes a series of math-related questions that become
increasingly difficult, such as showing two fingers, counting objects,
and adding or subtracting small numbers. These four sub-scales were
combined to create an achievement composite score in the Head Start
year. The latter two tests (Print Knowledge and Applied Problems)
were re-administered in kindergarten, and combined to create a com-
posite achievement score.

Data collection procedures

A research assistant met with each Head Start teacher six weeks
after the start of each school year to explain the teacher-ratingmeasures
and attain informed consent. All teachers agreed to participate. Teachers
completed the ratings on student behavior on their own time, and
returned them to the projectwithin twoweeks. Teacherswere compen-
sated $7 per student at each time point to complete ratings of their
students. End-of-year teacher ratings were collected in April. In both
preschool and kindergarten, direct child assessments of academic
achievement were conducted at school by trained interviewers, during
two individual 30–45-minute “pull-out” sessions in preschool and a
single 45-minute session in kindergarten. To give children time to accli-
mate to the classroom setting, preschool assessments began threeweeks
after school began and continued through the end of October. In the
kindergarten year, research assistants visited kindergarten classrooms
from March to April to complete direct assessments of the children.

Results

Overview of analyses

The current study examined the predictors of children's academic
achievement in kindergarten using measures collected at three time
points (beginning and end of the preschool year prior to elementary
school entry, and end of the kindergarten year). We hypothesized a
model in which: 1) positive interpersonal relationships at the start of
preschool would predict academic achievement in kindergarten
(controlling for preschool achievement); 2) positive interpersonal
relationships at the start of preschool would predict gains in emotion
knowledge (from the beginning to end of the preschool year),
and 3) the effects of positive preschool relationships on kindergarten
achievementwould bemediated by gains in emotion knowledge during
the preschool year. Cognitive ability was included as a covariate. Struc-
tural equation modeling (SEM) was used to test the hypothesized rela-
tionships. Descriptive statistics and correlations among study variables
were computed using SPSS 22.0, and modeling was conducted using
AMOS 22.0.

Descriptive statistics and interrelations among study variables

Means and standard deviations for all variables, at each time point,
are presented in Table 1. Correlations for all variables are presented in
Table 2. As shown in the first two columns of this table, the two mea-
sures reflecting interpersonal relationships (student–teacher closeness
and positive peer interactions) were moderately correlated, r = .68,
p b .01. Similarly, the two measures of emotion knowledge (visual
emotion recognition and emotion situation knowledge) were signifi-
cantly correlated at each time point, r = .34, p b .01 in the fall and
r = .39, p b .01 in the spring of the preschool year. Almost all of the
measures were significantly associated with cognitive ability, including
small associations between cognitive ability and interpersonal relation-
ships (r = .20, p b .05) and moderate correlations between cognitive
ability and kindergarten achievement (r = .43, p b .01). Cross-
sectional correlations in the fall of the preschool year revealed associa-
tions of small magnitude between the measures of interpersonal rela-
tionships and emotion knowledge (r = .11–.23), interpersonal
relationships and achievement (r = .24–.35), andmeasures of emotion
knowledge and achievement (r = .23–.53).



Table 3
Standardized and unstandardized coefficients for confirmatory factor analysis.

Observed variable Latent construct β B SE

Student–teacher closeness Interpersonal relationships .81 1.00
Peer relations Interpersonal relationships .84 1.25 .24
Emotion knowledge — ERQ Emotion knowledge .73 1.00
Emotion knowledge — ACES Emotion knowledge .56 .41 .13
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Measurement model

Before testing the full hypothesized model, we first examined
whether measures of positive interpersonal relationships (student–
teacher closeness and positive peer relations) and measures of emo-
tion knowledge (visual emotion recognition and emotion situation
knowledge) would load together onto two latent factors to be used
as independent predictors. Model fit was assessed using the following
indices and standards: Root mean square error of approximation,
RMSEA b 0.06 (good fit) to .08 (adequate fit) (Schreiber, Stage, King,
Nora, & Barlow, 2006); p of close fit, PCLOSE N 0.05 (Kenny, 2013); com-
parative fit index, CFI N .95 (Schreiber et al., 2006); and chi-square to
degrees of freedom ratio, CMIN/DF b 3.00 (Schreiber et al., 2006).

Results of a confirmatory factor analysis (CFA), usingmaximum like-
lihood estimation, provided empirical support for the two latent vari-
ables of prekindergarten peer interpersonal relationships and emotion
knowledge (see Fig. 1 and Table 3). This hypothesized measurement
model had a good fit, RMSEA = .00, PCLOSE = .67, CFI = 1.00,
CMIN/DF = .42.
Table 4
Summary of covariate regression weights for structural equation models.

Baselinea covariate Dependent variable β B SE
Structural equation models

The first structural equationmodel (SEM) tested the hypothesis that
positive interpersonal relationships measured in the fall of preschool
would predict emotion knowledge measured in the spring of preschool
and academic achievement at the end of kindergarten. This model used
maximum likelihood estimation to account formissingdata, and includ-
ed baseline (preschool fall) levels of cognitive ability, emotion knowl-
edge, and academic achievement as covariates (see Table 4). Model fit
was acceptable (RSMEA = .07; PCLOSE = .12; CFI = .95; CMIN/
DF = 2.62). The direct effect of positive interpersonal relationships
on gains in emotion knowledge during preschool was significant
(β = .27, p b .01), as was the direct effect of positive interpersonal re-
lationships on kindergarten achievement (β = .19, p b .05) (see Fig. 2).

The second SEM tested the full hypothesized model, by adding a
pathway to the first model that linked preschool emotion knowledge
with kindergarten achievement. In this model, baseline levels of cogni-
tive ability, emotion knowledge, and academic achievementwere again
included as covariates (see Table 4), such that the emotion knowledge
represented gains over the course of the preschool year and achieve-
ment represented gains from fall of preschool through spring of kinder-
garten. This final model demonstrated good model fit (RSMEA = .05;
PCLOSE = .41; CFI = .98; CMIN/DF = 1.97), consistent with hypothe-
ses. The association between preschool emotion knowledge and
.56*.73*.84*.81*

.51*

Spring emotion 
knowledge

Fall positive
interpersonal 
relationships

Student -
teacher 

closeness

Peer 
relations

Spring ERQ Spring ACES

e e e e

Fig. 1. Confirmatory factor analysis testing the measurement model. *p b .05.
kindergarten achievement was significant (β = .37, p b .01). With
emotion knowledge included in the model as a potential mediator, the
direct association between positive interpersonal relationships in
the fall of preschool and kindergarten achievement, dropped to non-
significance (β = − .06, p = .49). The RMediation program (Tofighi &
MacKinnon, 2011)was used to test for the significance of this indirect ef-
fect by computing confidence limits for the product of values for the two
relevant pathways. In this case, RMediation yielded lower and upper
95% confidence limits of 0.009 and 0.265, respectively, indicating a
statistically significant indirect effect between preschool positive inter-
personal relationships and kindergarten academic achievement, medi-
ated by gains in emotion knowledge made during the preschool year
(see Fig. 3).
Discussion

Improving children's cognitive and academic readiness prior to
kindergarten appears critical to closing the achievement gap associated
with poverty (Duncan et al., 2007). Effectively doing so may require a
focus on social–emotional development during the preschool years, as
well as a focus on enriching learning opportunities. In particular, high-
quality interpersonal relationships with teachers and peers during
early childhood may play a central role in promoting readiness to
learn, by providing a positive context for the development of specific
social–emotional competencies, such as emotion knowledge, that sup-
port academic learning (Denham et al., 2013; Ursache et al., 2012).
Certainly, continued research is needed to better understand these rela-
tionships. This study addressed this need by examining associations
Direct effects model (see Fig. 2)
Vocabulary PIR .05 .00 .01

Emotion knowledge .17 .04 .02
Kindergarten achievement .16 .01 .01

Emotion knowledge — ERQ PIR − .01 .00 .01
Emotion knowledge .39 .25 .07

Emotion knowledge — ACES PIR .15 .04 .02
Emotion knowledge .28 .36 .11

Achievement PIR .32 .26 .09
Emotion knowledge .15 .63 .44
Kindergarten achievement .35 .38 .10

Final model (see Fig. 3)
Vocabulary PIR .04 .00 .00

Emotion knowledge .18 .04 .02
Kindergarten achievement .05 .00 .01

Emotion knowledge — ERQ PIR − .01 .00 .01
Emotion knowledge .32 .21 .07

Emotion knowledge — ACES PIR .16 .04 .02
Emotion knowledge .29 .38 .11

Achievement PIR .32 .26 .09
Emotion knowledge .17 .73 .46
Kindergarten achievement .25 .27 .10

Note. PIR = Positive interpersonal relationships.
a Baseline measures were collected in the fall of preschool.
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between children's preschool interpersonal relationships with teachers
and peers, gains in emotion knowledge over the course of the preschool
year, and the prediction to kindergarten achievement (controlling for
preschool achievement and cognitive ability). At the beginning of the
preschool year, the quality of interpersonal relationships with teachers
and peers was assessed in a sample of 4-year-old children attending
Head Start. The quality of those relationships predicted gains in emotion
knowledge skills over the course of the preschool year, and also predict-
ed academic learning (a composite reflecting emergent literacy
.06, 
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and numeracy skills). Further analyses demonstrated that emotion
knowledge mediated the relationship between interpersonal relation-
ships and academic achievement. These models controlled for general
cognitive ability (verbal intelligence) as well as baseline levels of
emotion knowledge and academic achievement. Thus, these findings
suggest that the impact of interpersonal relationships on gains in
academic achievement from preschool to kindergarten is attributable
to the influence of interpersonal relationships on gains in emotion
knowledge.
.37 *

ns

.63*

 emotion 
ledge

Spring ACES

e

d

Kindergarten 
achievement

d

ates included in the model (not depicted) include baseline cognitive ability, baseline mea-
eights). *p b .05.
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Developmental processes

Although these analyses do not test causal mechanisms, they pro-
vide a foundation for speculation regarding the possible developmental
processes that might account for the observed associations. Only a
handful of studies have examined how relationships with teachers
and peers during preschool influence future academic performance.
The current study found support for the conceptualization of emotion
knowledge as amediator in this association, with positive interpersonal
relationships in preschool fostering gains in emotion knowledge, and
gains in emotion knowledge predicting gains in academic achievement.
In the following section,we speculate about thedevelopmental process-
es that might underlie two facets of this model, including the link
between positive interpersonal relationships and gains in emotion
knowledge during preschool, and the link between gains in emotion
knowledge during preschool and improved academic achievement in
kindergarten.

Preschool interpersonal relationships and gains in emotion knowledge
Findings from the current study demonstrated a direct association

between interpersonal relationships with teachers and peers and
gains in emotion knowledge. These findings lend support to the idea
that student–teacher relationships in preschool are an important non-
familial context that affects the development of child social and emo-
tional competence. Consistent with the hypothesis that children learn
about emotions in the context of their interactions with parents, both
through explicit teaching and implicit modeling (Ashiabi, 2000), inter-
actions with teachers may offer similar opportunities for learning
about emotion. In particular, when interactions with teachers are char-
acterized bywarmth and responsiveness, childrenmay be better able to
benefit from both the explicit and implicit messages provided to them
about emotion and, at the same time, may be less likely to experience
the negative impact of exposure to negative emotional reactions on
emotional competence (Raikes & Thompson, 2006). In addition, to the
extent that close relationships with teachers provide preschoolers
with a secure base from which to navigate and explore the classroom
environment, students who experience close relationships with their
teachers may be better able to engage positively in peer interactions
and learning activities in the classroom (Buhs & Ladd, 2001; Davis,
2003; Pianta, 1999). Engagement in classroom activities, particularly
peer interactions, may in turn enhance opportunity for learning about
emotions. Future studies that include observations of student–teacher
interactions should be conducted to replicate associations found in the
current study between positive student–teacher relationships and
gains in child emotion knowledge, and to elucidate underlying develop-
mental processes.

Findings from the present study demonstrate that positive peer in-
teractions also contribute to fostering emotion knowledge. Results are
consistentwith previous researchfindingswhich indicate that prosocial
children have higher levels of emotion knowledge than children who
experience peer difficulties (Arsenio et al., 2000). Positive peer relation-
ships may foster the development of emotion knowledge as they
become more complex and collaborative with age (see Bierman &
Erath, 2006; Coplan & Arbeau, 2009). In order to play in more complex
ways, children must be sensitive to others' feelings, so that they can
coordinate actions and negotiate conflicts. For pretend play, they must
also mentally represent and enact complementary social roles and
social routines. Thus, theorists have speculated that, during the pre-
school years, interactions with peers both motivate and support the
development of the emotion knowledge and associated perspective-
taking skills and empathy, therefore providing an important opportuni-
ty for social and emotional learning (Arsenio et al., 2000; Bierman et al.,
2009; Coolahan et al., 2000; Izard et al., 2008).

Although the findings from the present study cannot test causal
models, they are consistent with these theoretical models, and suggest
that positive relationships with teachers and peers in preschool may
both motivate and support the acquisition of emotion knowledge skills
over the course of the preschool year. The current findings replicate and
extend upon a cross-sectional study testing this mediation model in
preschool (Garner & Waajid, 2008). It is important to note that at least
one study has also found effects in the other direction, with emotion
knowledge predicting later success in social functioning (Miller et al.,
2005). Longer-term longitudinal studies are needed to fully explore
the possibility of bi-directional effects over time.

Emotion knowledge and academic achievement
The current study revealed a direct association between emotion

knowledge and academic achievement, with emotion knowledge mea-
sured at the end of the preschool year predicting academic achievement
measured one year later, at the end of kindergarten. This finding is con-
sistent with previous cross-sectional and longitudinal research demon-
strating a direct and positive relationship between emotion knowledge
and academic success (Garner & Waajid, 2008; Izard et al., 2001;
Leerkes et al., 2008; Rhoades et al., 2011; Trentacosta & Izard, 2007).
Several hypotheses have been put forwardwhichmay explain this rela-
tionship. For example, children with higher levels of emotion knowl-
edge and associated social competence may communicate more
effectively with their teachers, elicit certain kinds of behavior from
adults, and establish a rapport that facilitates instruction. Related to
this, children who have more advanced social and emotional skills
may be better able to engage in the collaborative learning activities
that characterize preschool and kindergarten classrooms given the pos-
itive effect of emotion knowledge on their understanding of socially
complex interactions. As a result, the classroommay becomemore pre-
dictable and controllable (and less threatening or anxiety-provoking).

Recently, Izard et al. (2008) have described a process of emotion uti-
lization, in which increasing emotion knowledge enables children to
more efficiently channel emotional arousal into constructive thought
and action. According to these theorists, emotion utilization is more
likely when emotion knowledge is present and operating in a support-
ive social context; effective emotion utilization allows children to use
arousal tomotivate adaptive social behavior and thereby supports class-
room engagement and academic competence (Trentacosta & Izard,
2007). Thus, improved emotion knowledge may essentially “free up”
cognitive resources for learning that would otherwise be engaged in
monitoring and processing social information.

Strengths and limitations

Several strengths of the study warrant mention. The use of multiple
informants enhances confidence in the validity of the findings, as inter-
personal relationships were assessed via teacher ratings, emotion
knowledge via direct assessments, and academic achievement via direct
assessments. The sample size was fairly large, and included children
who entered a diverse array of kindergarten contexts. The longitudinal
design,with three timepoints ofmeasurement, also provided a stronger
basis for understandingdevelopmental processes than the cross-sectional
studies on this topic. Finally, the inclusion of twodifferent indices of inter-
personal relationships and two different indices of emotion knowledge
provided the capacity to create latent constructs representing these key
domains of interest.

The study also had limitations that qualify the findings. For example,
this study relied on relatively brief assessments of discrete skills that are
assumed to reflect broader domains of cognitive ability, emotion knowl-
edge, and academic achievement. In addition, the sample consisted only
of economically-disadvantaged children in Head Start, such that find-
ings may not generalize to other populations. Although the data analy-
ses take advantage of longitudinal data, they are still correlational in
nature, and hence causal interpretations are unwarranted. It is possible
that a set of unstudied variables explains some of the co-variation ob-
served over time in this study. For example, language or executive func-
tion skillsmay have developed in parallelwith emotion knowledge, also
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fostered by positive interpersonal relationships during preschool
(Dickinson & Sprague, 2001), and these unmeasured variables may
explain the observed associations.

In addition, the study did not include an independent measure of
emotion regulation. Children who are more aware of the causes of
their own and others' feelings may also have better emotion regulation
(Halberstadt, Denham, & Dunsmore, 2001). The combination of emo-
tion knowledge and emotion regulation may allow children to remain
on task and achieve greater academic success in the face of frustration
or other emotional situations in the classroom (Trentacosta & Izard,
2007). Without a direct assessment, this study cannot determine the
role of emotion regulation skills in the developmental processes studied
here.

Implications for practice and policy

Strategic efforts to promote school success among children growing
up in poverty are a current and growing priority in the United States. As
a function of shifting demographics, the proportion of young children
experiencing poverty in the U.S. is rising, with nearly one in two pre-
schoolers currently living in low-income families (Addy, Engelhardt, &
Skinner, 2013). Interventions that promote school readiness hold prom-
ise as a strategy to reduce the significant achievement gap associated
with growing up in poverty.

Findings from this study suggest that interventions targeting
children's emotion knowledge should be more widely diffused.
Several preschool interventions that include components designed
to enhance children's emotion knowledge have demonstrated evi-
dence of efficacy in small randomized trials (Bierman & Motamedi,
2015), and a recent large-scale national study suggests that these pro-
grams can be implemented at scale with similar positive impacts on
emotion knowledge (Morris et al., 2014). The wider dissemination of
early social–emotional learning programs appears warranted, given
the benefits on early academic achievement demonstrated by the
current findings.

Another implication of the study is that interventions which target
the promotion of supportive student–teacher relationships and peer
relationships in preschool may also have benefits for both emotion
knowledge acquisition and in turn academic learning. While existing
preschool interventions are effective in promoting emotion knowledge
and other social–emotional competencies and have positive outcomes
on student–teacher and peer relationships, in general (e.g. Preschool
PATHS; Domitrovich, Cortes, & Greenberg, 2007), they do not explicitly
target student-teacher relationships characterized by low levels of
closeness. The present findings suggest that enhancements to existing
interventions that directly promote supportive student-teacher rela-
tionships may improve outcomes on academic learning for a larger
number of students over time.

Overall, the present study findings suggest that additional research
is needed to better understand how to promote early social–emotional
competencies among economically-disadvantaged children, and to fur-
ther elucidate that role that these preschool competencies play in later
school adjustment and attainment. Early disadvantage often contributes
to delays in social–emotional as well as cognitive competencies, and
both may require remediation in order to promote academic achieve-
ment and school success (Ryan, Fauth, & Brooks-Gunn, 2006). Theman-
ner inwhich interpersonal interactionswith teachers and peers support
the development of child emotional competence, and should be further
examined as a key target of efforts to enhance both cognitive and social–
emotional school readiness for young children.
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