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a  b  s  t  r  a  c  t

Though  prior  research  has  examined  the  links  between  executive  function  (EF)  –  the higher  order  cog-
nitive  processes  involved  in self-regulation  – and  academic  achievement,  and  between  teacher–child
relationships  and  academic  achievement,  few studies  have  examined  the  extent  to  which  EF,
teacher–child  conflict,  and  academic  achievement  are  related.  The  present  study  explores  the  longi-
tudinal,  bidirectional  relations  among  direct  assessments  of  children’s  EF and  early  reading  and  math
achievement  and teacher-reports  of relationship  closeness  and  conflict  with  target  children.  Data  were
collected  with  N = 759  children  in  fall and  spring  of  kindergarten  and  in  fall of first  grade.  The results  con-
firm  bidirectional  associations  between  EF  and  math  achievement.  Moreover,  the  study  finds  that  conflict
with teachers  predicts  EF and reading  achievement,  but not  math  achievement,  though  the relations  are
not bidirectional.

© 2018 Elsevier  Inc.  All  rights  reserved.

1. Introduction

Children’s academic success in the early years of school strongly
relates to academic achievement in later school years (Duncan
et al., 2007). Children from low-socioeconomic status (SES) fam-
ilies are at-risk of starting school with fewer school readiness
skills, putting them at further risk for continued setbacks in
academic achievement (Reardon, Robinson-Cimpian, & Weathers,
2015). For example, when surveyed about children’s problems
in adapting to the classroom environment, kindergarten teach-
ers reported that children in high-poverty schools were more
likely than children in low-poverty schools to have problems with
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following directions, lagging academic skills, getting along with
peers, and working independently or as a group (Rimm-Kaufman,
Pianta, & Cox, 2000). Integrating two largely independent lines of
research, teacher–child relationships, and executive function (EF)
– higher-order, cognitive self-regulation processes necessary for
deliberately controlling attention, organizing and integrating infor-
mation, and planning goal-directed behaviors (Blair & Ursache,
2010) – can provide the foundation for understanding classroom
dynamics that may  bolster children’s educational engagement.

Despite large bodies of literature that have found direct
links between children’s academic achievement and both EF
and teacher–child relationships (e.g., Blair & Razza, 2007;
Maldonado-Carreño & Votruba-Drzal, 2011; McClelland et al.,
2007; McCormick, O’Connor, Cappella, & McClowry, 2013; Schmitt,
Geldhof, Purpura, Duncan, & McClelland, 2017; Welsh, Nix, Blair,
Bierman, & Nelson, 2010), relatively little research has examined
the ways in which EF and teacher–child relationships may  mutually
influence the development of academic achievement. Children’s
development is thought to occur through bidirectional interactions
between children’s behavior (driven by individual characteristics
and abilities) and the environments within which they operate
(Bronfenbrenner & Morris, 2006; Sameroff, 2010). Children’s devel-
opment likely emerges through such bidirectional interactions
between individual levels of EF and their relationships with teach-
ers. Understanding the transactional associations among children’s
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EF, relationships with teachers, and academic achievement is crit-
ical for identifying mechanisms that shape long-term academic
development and, ultimately, detecting levers to improve out-
comes for at-risk children from low-SES families. The present study
begins to address this empirical gap in a less disadvantaged –
and, thus, more exploratory – sample by longitudinally examin-
ing bidirectional relations among children’s EF, relationships with
teachers, and academic achievement as children progress through
fall and spring of kindergarten and fall of first grade.

1.1. Executive function and academic achievement

Extant literature supports EF as a critical skill for young chil-
dren’s academic achievement. EF is broadly considered to be
comprising working memory (the ability to manage and update
multiple pieces of information), inhibitory control (the ability to
suppress automatic behaviors), and attention shifting or cognitive
flexibility (the ability to flexibly shift attention between distinct
aspects of a given stimulus). Though research with adults suggests
that working memory, inhibitory control, and attention shifting
are unique but related aspects of EF (Miyake et al., 2000), mul-
tidimensional, unitary constructs of EF are more developmentally
appropriate at younger ages. Individual aspects of EF likely develop
at different rates (Garon, Bryson, & Smith, 2008; Willoughby,
Holochwost, Blanton, & Blair, 2014) and suffer from the task impu-
rity problem found in EF tasks (Hughes, Ensor, Wilson, & Graham,
2009; Müller & Kerns, 2015). As such, EF performance in young
children is most parsimoniously measured as a function of aver-
age scores among the tasks rather than as distinct aspects (Lee,
Bull, & Ho, 2013), a practice endorsed in measurement models with
samples of young children (Fuhs & Day, 2011; Hughes et al., 2009;
Shing, Lindenberger, Diamond, Li, & Davidson, 2010; Wiebe, Espy,
& Charak, 2008; Willoughby et al., 2014).

EF directly supports children’s academic achievement by pro-
viding the foundational skills necessary for academic tasks (Blair,
Knipe, & Gamson, 2008; Geary, 2010). For example, to successfully
add two numbers, children must simultaneously consider various
summing strategies, manage mental representations of multiple
values, and inhibit the impulse to recite an automatized count list
(e.g., “One, two, three, whee!”). Likewise, EF skills are related to
early reading skills as children need to match alternate sounds
for specific letters or combine letters into novel sounds. Not sur-
prisingly, preschoolers and kindergarteners with higher EF tend to
perform better on math, language, and reading assessments than
children with lower EF (e.g., Blair & Razza, 2007; Brock, Rimm-
Kaufman, Nathanson, & Grimm,  2009; Espy et al., 2004; Fuhs,
Nesbitt, Farran, & Dong, 2014; Gathercole, Brown, & Pickering,
2003; Harvey & Miller, 2017; Lonigan, Allan, & Phillips, 2017;
McClelland et al., 2007; Welsh et al., 2010). In a study with children
from predominantly low-SES families in nonurban communities,
preschoolers with higher scores on a multi-dimensional measure
of EF had greater gains in math by kindergarten compared to chil-
dren with lower EF scores, controlling for IQ and early math ability
(Blair, McKinnon, & Family Life Project Investigators, 2016).

In addition, mounting evidence indicates that EF skills dif-
ferentially support math achievement compared to reading
achievement. In some studies, EF appeared to be a stronger pre-
dictor of math rather than reading achievement when controlling
for IQ and prior EF (Blair, Ursache, Greenberg, Vernon-Feagans,
& The Family Life Project Investigators, 2015; Schmitt, Pratt, &
McClelland, 2014; Schmitt et al., 2017). This may  be because chil-
dren often enter school having been exposed to more reading in
the home than math (Berkowitz et al., 2015; Cannon & Ginsburg,
2008). As a result, early reading skills – such as those assessed in
the current study – are practiced and automatized whereas math

skills are more novel and require the volitional processes of EF to
execute (Blair et al., 2015; Fuhs et al., 2014; Welsh et al., 2010).

There is also evidence for bidirectional associations between EF
and both math and reading achievement (Fuhs et al., 2014; Schmitt
et al., 2017; Welsh et al., 2010). In using EF to carry out math
and reading exercises, children further develop and strengthen
EF skills (Blair et al., 2008). Fuhs et al. (2014) argued that this
might be particularly true when learning math, as teachers spend
more instructional time on literacy compared to math (Hamre &
Pianta, 2007; Milesi & Gamoran, 2006). Children must use more of
their own  cognitive resources to advance in math content, further
strengthening their EF (Fuhs et al., 2014). As such, the current study
examines the bidirectional associations between EF and early aca-
demic achievement and adds to the current literature by being one
of the first to examine unique associations of EF with each academic
domain over-and-above contributions made by the other academic
domain (see Schmitt et al., 2017 for a notable exception).

1.2. Teacher–child conflict and academic achievement

Children’s relationships with adults have long been understood
to be important for development. In classrooms, teachers construct
children’s educational environment (Downer, Sabol, & Hamre,
2010) and, as an extension of attachment theory, children’s inter-
actions with teachers reinforce their confidence to independently
explore and engage with the classroom (Pianta, Hamre, & Stuhlman,
2003). Close relationships are characterized by warm exchanges
and open communication whereas conflictual relationships are
marked by negative regard, antagonism, and disharmony. These
dimensions of teacher–child relationships have been linked to chil-
dren’s academic achievement. In prekindergarten and kindergarten
studies with concurrent measures of teacher–child relationships
and academic achievement, closeness was positively related to aca-
demic achievement whereas conflict was negatively related (Birch
& Ladd, 1997; Blair et al., 2016; Buyse, Verschueren, Doumen,
Van Damme, & Maes, 2008; Mashburn, Hamre, Downer, & Pianta,
2006; Portilla, Ballard, Adler, Boyce, & Obradović, 2014). How-
ever, findings are relatively small in magnitude (for a review, see
Roorda, Koomen, Spilt, & Oort, 2011) and are not consistent across
studies or reporters (Maldonado-Carreño & Votruba-Drzal, 2011).
In some cases, children’s characteristics such as teacher-reported
behavior problems and classroom engagement appeared to explain
associations between teacher–child relationships and academic
achievement (Hamre & Pianta, 2001). These discrepant findings
suggest complex processes operating between children’s individual
characteristics and their learning environment. The current study
aims to tease apart these processes by examining the bidirectional
associations between children’s EF and teacher-child relationships
as they relate to academic achievement.

1.3. Bidirectional relations between executive function and
teacher–child conflict

Perceived through a bioecological model of development
(Bronfenbrenner & Morris, 2006), it is likely that the dynamics
between children and teachers shape the educational environment
within which children develop. Though individual characteris-
tics of each child and teacher contribute to the environment, in
this study, we  focus on the interactions between children’s EF
and their relationships with teachers as shaping children’s aca-
demic achievement. First, the nature of children’s relationships
with teachers may  affect opportunities for children to cultivate and
sharpen EF skills. Close relationships with teachers are expected to
promote feelings of security in children, freeing them to indepen-
dently explore the learning environment and become engaged in
learning activities (Pianta, 1999 Pianta, Nimetz, & Bennett, 1997)
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