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ABSTRACT  

The present study investigated the association between two predictors of school 

readiness: executive function (EF) and teacher-child relationship quality. School 

readiness is an indicator of a child’s preparedness for school prior to kindergarten entry. 

School readiness includes young children’s early academic skills, such as counting and 

recognizing letters, as well as their ability to behave appropriately in a classroom setting. 

Though both EF skills and teacher-child relationships have been found to uniquely 

contribute to school readiness, previous researchers have failed to examine the likely bi-

directional and interactional association between these two factors. Thus, the current 

study aimed to bridge the gap between these two bodies of research. A sample of 68 

children, ages 3-6, were recruited from local preschools in the Northwest North Carolina 

area. Children completed five tasks assessing their EF and school readiness skills, and 

answered questions regarding relationships with their teachers. Teachers completed 

questionnaires reporting on the quality of their teacher-child relationships, as well as 

children’s behavioral school readiness skills. Parents also completed a questionnaire 

reporting on their children’s attention and inhibition abilities. Results indicated that EF, 

teacher-child relationship quality, and school readiness were highly interconnected. EF 

skills, and specifically inhibition, were significantly related to conflict in the teacher-

child relationship. The association between inhibition and behavioral readiness became 

nonsignificant when controlling for teacher-child conflict, showing a significant 

mediation. Furthermore, the correlation between conflict and behavioral readiness was 

larger for children with lower EF abilities than for those with higher EF abilities.  
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INTRODUCTION 

There is a systemic and pervasive problem in the American school system in 

which children from low-income households achieve less academic success than do their 

higher-income peers (Blair & Raver, 2014). This phenomenon is known as the income-

based achievement gap and though it is often thought of in terms of disproportional high 

school dropout rates, the disparity actually begins at a much younger age. Preschool-aged 

children from low-income households exhibit significantly inferior cognitive skills and 

drastically smaller vocabularies than do children from higher-income families (Klein & 

Knitzer, 2007). Furthermore, many of these children enter kindergarten unprepared to 

meet the academic, behavioral, and cognitive demands of the classroom environment 

(Downer & Pianta, 2006). These differences typically persist throughout childhood. In 

fact, children who enter kindergarten with better early academic and behavioral-

regulation skills are more likely to graduate from high school when compared to their less 

prepared peers (Fitzpatrick & Pagani, 2012). 

The income-based achievement gap is not a new problem (Currie & Thomas, 

1993). Researchers, educators, and politicians have been trying to understand and lessen 

this income-based disparity for decades, thus creating the need for what is now an 

extensive literature on school readiness. School readiness refers to the skills needed prior 

to kindergarten entry. It includes children’s early academic skills, like counting and 

recognizing letters, as well as their ability to regulate behavior, cooperate with others, and 

act appropriately in the classroom (Fitzpatrick & Pagani, 2012). Logically, many have 

come to think of preschool as the perfect setting in which to foster school readiness, 
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equipping young children with the academic and behavioral skills they will need for 

kindergarten.  

A number of early interventions have been created over the years in attempts to 

improve school readiness. Most notably, the federally funded preschool program, known 

as Head Start was implemented in 1964 (Currie & Thomas, 1993). Head Start was 

designed to primarily serve children from families living below the federal poverty line 

(Currie & Thomas, 1993). This program made it possible for low-income children to 

attend preschool. The goal of Head Start was to foster the development of academic, 

social, and behavioral skills needed for kindergarten, and thus even the playing field 

between children from low- and higher-income families  (Currie & Thomas, 1993). 

Currently, there are over one million American children enrolled in either Head Start, 

which serves children ages 3-5, or Early Head Start, which serves children under age 3 

(“Head Start Program Facts,” 2018).  

Despite this valiant attempt at early intervention, the income-based achievement 

gap still persists (Blair & Raver, 2014). This is not to say that Head Start has been 

completely ineffective. Longitudinal studies have shown that Head Start attendance can 

reduce behavioral problems in kindergarten and can even have lasting positive effects on 

academic achievement, test scores, and chronic school absenteeism in middle school 

(Phillips, Gormley, & Anderson, 2016; Youn, 2016). Still, simply attending Head Start 

preschool programs has not been enough to close the income-based achievement gap. 

Furthermore, children with clinical disorders, including Attention Deficit Hyperactivity 

Disorder and Autism Spectrum Disorders, show difficulties with school readiness skills 
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as well (McClelland et al., 2007).  Clearly, there are other factors shaping school 

readiness. 

A growing body of research finds that differences in children’s executive function 

(EF) skills can be used to explain many of the differences in school readiness and 

academic achievement (Blair & Raver, 2014; Moreno, Shwayder, & Friedman, 2017). EF 

is a broad term, considered to encompass several neurocognitive processes which are 

necessary for problem solving, planning, regulating attention, inhibiting automatic 

responses, and engaging in goal-directed behavior (Bjorklund, 2011; Blair & Razza, 

2007; Choi et al., 2016; Garon, Bryson, & Smith, 2008). Studies show that EF may 

actually be a better predictor of school readiness and academic achievement than both IQ 

and socioeconomic status (SES), an indicator of a family’s wealth and well-being based 

on factors such as income and parental educational attainment (Blair & Raver, 2014).  

However, EF is not the only factor that influences school readiness. A separate 

body of research has consistently shown that the quality of teacher-child relationships is 

associated with school readiness and later school success (Birch & Ladd, 1997; Pianta, 

Steinberg, & Rollins, 1995). Children who have positive (e.g., warm, close, supportive, 

interactive) relationships with their teachers have been shown to exhibit more appropriate 

classroom behaviors, as well as long-term academic achievement, when compared to 

children with conflicted teacher-child relationships (Hamre & Pianta, 2001).  

Unfortunately, very few researchers connect the dots between these two 

predictors of school readiness. There is reason to believe that EF and teacher-child 

relationship quality are associated with one another. It is probable that children with 

better EF skills would have closer relationships with their teachers, as these children 
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would be better able to follow directions, inhibit inappropriate classroom behaviors, and 

switch from one task to another more easily than children with poorer EF skills (Garon et 

al., 2008). Moreover, children with better EF abilities have been shown to exhibit more 

mature emotional regulation and social skills, as well as fewer internalizing and 

externalizing problems (Baptista, Osório, Martins, Verissimo, & Martins, 2016). It is also 

plausible that close, positive teacher-child relationships foster the development of EF 

skills in young children, via responsive interactions and the creation of a safe classroom 

environment (Burchinal et al., 2008; Weiland, Ulvestad, Sachs, & Yoshikawa, 2013). 

 Further, EF and teacher-child relationship quality may exist in a bi-directional 

relationship, each contributing to the development of one another. Furthermore, these two 

factors likely interact as they subsequently influence school readiness. It is the goal of the 

present study to uncover the nature of this interaction. In doing so, the complexities that 

underlie school readiness will become clearer. This may help researchers, educators, and 

policy makers understand why simply putting children in preschool programs, such as 

Head Start, is not enough to close the income-based achievement gap.  

First, a review of the EF and teacher-child relationship literatures, as they relate to 

school readiness, will provide the necessary background information. Then a discussion 

of the present study will aim to bridge the gap between these two bodies of research. By 

examining both the cognitive and relational factors at play within the preschool setting, a 

more nuanced understanding of the development of school readiness skills will be 

revealed.  
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Executive Function and School Readiness 

EF is an umbrella term, considered to encompass several neurocognitive 

processes (Bjorklund, 2011). The widely used integrative EF framework suggests that EF 

consists of three correlated, but distinct components: inhibition, working memory (WM), 

and cognitive flexibility (Best & Miller, 2010; Miyake, Friedman, Emerson, Witzki, & 

Howerter, 2000). Though the components of EF are related, it is important to understand 

them as distinct cognitive capabilities which children acquire as they develop.  

The first component of EF, inhibition, is generally thought of as the ability to 

suppress an automatic response when another, less dominant response is more 

appropriate (Jacob & Parkinson, 2015). Between the ages of 3 and 6 children show 

significant improvements on inhibition tasks (Carlson, Davis, & Leach, 2005). The 

second component, WM, may be thought of as the “mental desk” or “mental work place,” 

as it comprises the ability to maintain and manipulate information over short periods of 

time (Best & Miller, 2010; Jacob & Parkinson, 2015). Studies show that there is a linear 

increase in WM abilities from ages 4 to 14, but that performance on most WM tasks 

tends to level off by ages 14 or 15 (Best & Miller, 2010). As is the case with inhibition, 

marked improvements in WM can be seen during the preschool years (Best & Miller, 

2010). Lastly, cognitive flexibility, also called task switching or set-shifting, is 

conceptualized as the ability to shift one’s attention or shift responses based on rules or 

contingencies (Best & Miller, 2010; Weintraub et al., 2013). Cognitive flexibility 

typically involves inhibition and WM as well. For example, cognitive flexibility tasks 

often require the ability to inhibit previously learned rules, as well as the ability to 

maintain and update rules in the mind based on feedback (Best & Miller, 2010). Because 
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the development of cognitive flexibility is contingent on the development of inhibition 

and WM, cognitive flexibility is less developed in preschoolers than are the other EF 

components (Best & Miller, 2010).  

Recent research shows that the components of EF are highly related to school 

readiness prior to kindergarten entry. It is likely that EF abilities help children to develop 

academic and behavioral school readiness skills by helping them to hold information in 

the mind, focus attention on a given task, and inhibit automatic or inappropriate 

responses (Fitzpatrick & Pagani, 2012). One study assessed WM abilities in toddlers at 

29 and 41 months of age, and later had their kindergarten teachers report their classroom 

engagement behaviors, which included behaviors such as, following instructions, 

listening attentively, and working and playing cooperatively with others (Fitzpatrick & 

Pagani, 2012). The results revealed that toddler WM ability predicted engaged and goal-

directed classroom behaviors in kindergarten. The researchers also tested early math and 

reading abilities upon kindergarten entry, via the Number Knowledge Test (NKT) and the 

Peabody Picture Vocabulary Test (PPVT), respectively. The results showed that better 

WM skills at 29 months of age were associated with greater knowledge of numbers and 

vocabulary at the start of kindergarten. All three of these outcomes combined serve to 

show that WM abilities at a young age are predictive of school readiness.  

Other researchers have focused on the relationship between behavioral regulation 

and school readiness, however, behavioral regulation overlaps with EF. Behavioral 

regulation includes the ability to pay attention, follow instructions, and inhibit 

inappropriate behaviors (McClelland et al., 2007). As a result, behavioral regulation can 

be conceptualized as encompassing the WM and inhibition components of EF.  
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McClelland et al. (2007) used the Head-to-Toes Task in a sample of preschool children to 

assess behavioral regulation. The Head-to-Toes Task requires children to do the opposite 

of what they are told (e.g., touch their heads when they are told to touch their toes), and 

thus requires inhibitory control, attention, and WM in order to correctly follow the rules. 

In order to assess school readiness, early literacy, vocabulary, and math skills were 

tested.  The results revealed that children who performed better on the Head-to-Toes Task 

achieved significantly higher scores on all three measures of foundational academic skills 

in both the fall and spring of prekindergarten, when compared to peers with lower 

behavioral regulation. These findings suggest that preschoolers with better inhibition and 

WM display higher levels of academic school readiness, though the behavioral 

component of school readiness was not assessed.  

Fewer studies have assessed the relationship between cognitive flexibility and 

school readiness, perhaps due to the fact that cognitive flexibility is contingent on WM 

and inhibition. However, Blair and Razza (2007) assessed both inhibitory control and 

cognitive flexibility in preschoolers, via the Peg Tapping Task and the item-selection 

measure, respectively. The Peg Tapping Task requires children to tap a peg once when 

the experimenter taps it twice, and to tap it twice when the experimenter taps it once. The 

item-selection measure is a picture sorting task similar to the Dimensional Change Card 

Sort, in which children must sort bivalent cards. Emerging academic skills were assessed 

in the spring of the kindergarten year. Children were tested on their math knowledge 

(e.g., knowledge of shapes, numbers, quantity, and relative size), as well as two measures 

of reading readiness: phonemic awareness (i.e., ability to recognize phonemes, or small 

units of sound) and letter knowledge. The results revealed that preschool inhibitory 
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control was predictive of math knowledge, phonemic awareness, and letter knowledge in 

kindergarten. Cognitive flexibility was a moderate predictor of later math knowledge. 

While cognitive flexibility was also predictive of phonemic awareness, it was not 

significantly related to letter knowledge in kindergarten. These results suggest that 

cognitive flexibility is also predictive of school readiness, though it may be a less 

powerful predictor than are inhibition and WM. This may be due to the fact that cognitive 

flexibility typically develops later, during middle childhood, and that it is dependent on 

the development of both inhibition and WM. Still, the research clearly supports the 

conclusion that EF abilities in young children are related to the acquisition of school 

readiness skills.  

Teacher-Child Relationships and School Readiness 

The quality of the relationship between teacher and student has also been shown 

to influence a number of school outcomes, including school readiness. Teacher-child 

relationships are often assessed via the Student-Teacher Relationship Scale (STRS; 

Pianta, 1992). The STRS is completed by the teacher, thus revealing the teacher’s 

perception of his/her relationship with a specific student (Hamre & Pianta, 2001). Within 

the STRS there are three factors, or subscales, which indicate the levels of closeness, 

conflict, and dependency within the teacher-child relationship.  

Using the STRS, Palermo and colleagues (2007) sought to assess the association 

between teacher-child relationship quality and school readiness in preschoolers. In this 

study, school readiness was reported by the teachers in a 19-item questionnaire which 

assessed children’s early academic capabilities in terms of logical thinking, math, 

reading, and writing skills. The results revealed that close teacher-child relationships 
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were positively associated with children’s early academic readiness. Conversely, teacher-

child relationships marked by dependency or conflict were associated with reduced 

school readiness. 

Close teacher-child relationships in kindergarten classrooms have also been found 

to be positively associated with children’s school liking, cooperative participation in 

classroom activities, compliance with classroom rules, and self-directedness (e.g., 

independent or self-directed classroom behaviors; Birch & Ladd, 1997). Another study 

shows that children who had close teacher-child relationships in kindergarten also had 

better behavior in the first grade, as indicated by fewer problems with conduct, learning, 

or anxiety (Pianta et al., 1995).  

Conversely, kindergarteners who are in dependent teacher-child relationships 

display less school liking, worse cooperative participation in the classroom, and less 

engagement in school activities (Birch & Ladd, 1997; Palermo, Hanish, Martin, Fabes, & 

Reiser, 2007). Children who have conflicted teacher-child relationships in kindergarten 

are also at a greater risk for aggression and misconduct problems in the first grade (Ladd 

& Burgess, 2001). Clearly, teacher-child relationships influence children’s attitudes 

towards school, as well as their cooperation and participation in the classroom 

environment. These attitudes and behaviors are important in setting the stage for a child’s 

future academic career. Thus, it is clear that teacher-child relationship quality is an 

important contributor to school readiness. However, it should be noted that teacher-child 

relationship quality is usually measured based on teacher-report and that the child 

perspective is not typically assessed.  
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Executive Function and Teacher-Child Relationships 

It is apparent that EF and teacher-child relationships both contribute to school 

readiness in young children. However, there is little research investigating the possible 

association between EF and teacher-child relationship quality. It seems plausible that 

children with better EF skills would get along better with teachers, thus finding 

themselves in positive teacher-child relationships. These children would be able to follow 

directions, inhibit inappropriate classroom behaviors, and switch from one task to another 

with ease (Garon et al., 2008). Research also shows that children with better EF abilities 

typically have better emotional regulation and social competence skills (Baptista et al., 

2016). It seems logical that these advanced social-emotional skills would facilitate 

positive teacher-child interactions.  

It is also possible that positive teacher-child relationships promote the 

development of EF abilities in young children. Researchers have found that sensitive and 

responsive interactions with adults promote learning in children (Burchinal et al., 2008). 

More specifically, adults who use scaffolding (i.e., adjusting instructions so that they are 

developmentally appropriate, or slightly challenging, for the child) tend to teach children 

more effectively (Burchinal et al., 2008). Thus, it seems likely that teachers who interact 

in warm, positive, and developmentally appropriate ways with their students would 

promote learning, and in doing so would challenge children to utilize EF skills. Theory 

also suggests that high-quality classrooms (i.e., classrooms with many learning 

opportunities, positive teacher-child relationships, positive peer interactions, and 

adequate classroom management) may promote the development of EF by encouraging 
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children’s independence and activity choice, while also providing an environment in 

which to observe and practice regulatory behaviors (Weiland et al., 2013). 

While, these two constructs seem highly related, there is little research evaluating 

the nature of the association between EF and teacher-child relationship quality. It seems 

likely that the two exist in a bi-directional and interactional relationship, contributing not 

only to the development of one another, but also to school readiness. This gap in the 

literature needs to be addressed, as the possible interaction between EF and teacher-child 

relationship quality may explain why some preschool-aged children are ready for 

kindergarten, while others are not.  

While the current literature may not explicitly examine the association between 

EF and teacher-child relationship quality, there is some research that begins to connect 

the dots between these two predictors of school readiness and associated school 

outcomes. Many of these studies evaluate teacher-child interactions via the Classroom 

Assessment Scoring System (CLASS; Pianta, Paro, & Hamre, 2008). CLASS is an 

observational measure which captures three domains within the classroom environment: 

emotional support, classroom organization, and instructional support (Hamre, Hatfield, 

Pianta, & Jamil, 2014). Most relevant to the topic of teacher-child relationships is the 

emotional support domain. Teachers who score highly on emotional support create 

positive relationships with their students, know each child well and can predict his/her 

behavior, help students to feel safe in the classroom, and encourage autonomy and 

learning (Choi et al., 2016). However, it is important to remember that this measure 

evaluates a teacher’s interactions with the entire classroom of students as a whole, rather 

than understanding the nuances of the individual relationship between teacher and child.  
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The other two CLASS domains are classroom organization and instructional 

support. The classroom organization domain captures the teacher’s ability to clearly 

communicate classroom expectations, manage the classroom effectively, keep children 

engaged, and discipline proactively rather than reactively (Choi et al., 2016). The 

instructional support domain reflects the teacher’s ability to facilitate problem solving 

and higher order thinking, while exposing children to complex vocabulary and providing 

constructive feedback. Choi et al. (2016) used the CLASS measure in Head Start 

preschool classrooms, while also measuring inhibitory control via the Pencil Tapping 

Task, which is very similar to the previously described Peg Tapping Task. This task was 

administered in both the fall and spring of the preschool year. The results did not reveal a 

significant effect of high-quality teacher-child interactions, characterized by emotional 

support and classroom organization, on inhibitory control gains. However, when children 

who initially had low inhibitory control were in classrooms with high-quality teacher-

child interactions, they showed significantly greater improvements in inhibitory control 

during the school year, when compared to children in classrooms with less emotional 

support and organization. This finding suggests that positive, instructive, and emotionally 

supportive interactions with teachers may facilitate the development of inhibition in 

children who are particularly behind. Similarly, another study found that children in 

preschool classrooms in which emotional support was high, based on the CLASS criteria, 

performed better on the Peg Tapping Task, when compared to their peers in classrooms 

with less emotional support (Hatfield, Burchinal, Pianta, & Sideris, 2016). While these 

findings are important and begin to uncover the association between teacher-child 

relationship quality and EF development, inhibition was the only EF component assessed 
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in both studies. Thus, it is still unclear how WM and cognitive flexibility might interact 

with teacher-child relationship quality.  

Behavioral regulation has also been studied in conjunction with teacher-child 

relationship quality. As previously stated, behavioral regulation shares considerable 

overlap with the inhibition and WM components of EF (McClelland et al., 2007). One 

study found that behavioral regulation (e.g., the ability to pay attention and inhibit 

inappropriate responses) in preschoolers may serve as a protective factor against teacher-

child relationships characterized by conflict (Schmitt, Pentimonti, & Justice, 2012). The 

results revealed that children with high behavioral regulation, but highly conflicted 

teacher-child relationships (as measured by the STRS), showed greater improvements in 

language and grammar during the school year than did children with low behavioral 

regulation and similarly conflicted teacher-child relationships. This finding suggests that 

behavioral regulation (i.e., inhibition and WM) interacts with teacher-child relationship 

quality to produce academic success. However, the authors do not address why children 

with high behavioral regulation might find themselves in highly conflicted teacher-child 

relationships, considering that these children are likely able to stay on task and follow 

directions. This oversight leaves many unanswered questions about the nature of the 

association between EF and teacher-child relationship quality.  

Lastly, a study conducted by Blair and McKinnon (2016) appears to be the best 

attempt at connecting the dots between EF, teacher-child relationship quality, and school 

readiness. In this longitudinal study, researchers administered a battery of EF tasks 

assessing inhibition, WM, and cognitive flexibly, when children were 48 months old 

(Blair & McKinnon, 2016). Children’s math abilities were assessed once in preschool and 
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again in kindergarten. Additionally, children’s relationships with their kindergarten 

teachers were assessed via the STRS. Results revealed that children with higher EF skills 

and more positive teacher-child relationships in kindergarten showed more advanced 

math abilities. Conversely, children with poorer EF skills and less positive teacher-child 

relationships in kindergarten showed lower levels or math ability. These findings suggest 

that EF and teacher-child relationship quality are uniquely and simultaneously 

influencing early math skills. While this study is an important step in bridging the gap 

between EF and teacher-child relationship research, there is still much to be desired. 

First, this study focuses solely on early math skills, disregarding other early academic 

skills, as well as behavioral school readiness abilities. Secondly, an important question 

remains unanswered: are children with better EF abilities more likely to have positive 

teacher-child relationships than children with lower EF skills? Ignoring this potential 

relationship is problematic. It is foundationally necessary to understand the association 

between EF and teacher-child relationship quality before one can explore the ways in 

which these factors may interact to produce school readiness. Thus, it is a primary goal of 

the current to study to investigate the potential association between EF and teacher-child 

relationship quality.  

The present study proposes a model of school readiness, in which both EF and 

teacher-child relationship quality are contributing factors. In the proposed model below 

(see Figure 1), teacher-child relationship quality mediates the association between EF 

skills and school readiness. EF skills and teacher-child relationship quality are 

hypothesized to exist in a bi-directional relationship, contributing to the development of 

one another. The association between teacher-child relationship quality and school 
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readiness is also depicted as bi-directional. Though teacher-child interactions are 

typically thought to foster school readiness, it is also plausible that children’s levels of 

academic and behavioral readiness influence the quality of those interactions.  

Despite the hypothesized bi-directional relationships, the proposed model 

assumes that EF abilities are more foundational and critical for school readiness. Children 

enter preschool with a set of preexisting EF abilities, while their teacher-child 

relationships and kindergarten school readiness skills subsequently develop. Furthermore, 

it seems likely that EF skills are more critical for the acquisition of early math, 

vocabulary, and behavioral regulation skills than are positive teacher-child relationships. 

Many studies have shown that these cognitive abilities are necessary for the acquisition 

of early academic skills and are strongly tied to behavioral regulation (Blair & Razza, 

2007; McClelland et al., 2007). For these reasons, the model shows EF ability as the 

predictor, school readiness as the outcome, and teacher-child relationship quality as the 

mediator. 

  

Figure 1: Proposed Mediational Model 
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The current literature also overlooks the possibility that positive teacher-child 

relationships may be more instrumental in achieving school readiness for children who 

are at a cognitive disadvantage. Thus, it is hypothesized that positive teacher-child 

relationships serve as a protective factor for children with low EF abilities, helping them 

to obtain school readiness skills. While children with high EF abilities may not receive 

much additional benefit from positive teacher-child relationships, children with low EF 

skills may rely on these relationships to help them succeed in the preschool setting. If this 

difference exists in the present sample, this finding may open the door for new school 

readiness interventions. It may be difficult to create positive teacher-child relationships 

with children who possess low EF skills, given their lower abilities when it comes to 

following directions, paying attention, and inhibiting inappropriate behaviors. However, 

teachers should be given the tools to foster positive relationships with those children if 

the hypothesized benefit is found.  

Hypotheses 

Foundational Hypotheses 

1. As previous studies have shown, overall EF skills will be significantly positively 

related to school readiness outcomes (Blair & Razza, 2007; Fitzpatrick & Pagani, 

2012).  

2. As in previous research, overall teacher-child relationship quality will be 

significantly positively associated with school readiness outcomes (Hamre & 

Pianta, 2001; Palermo et al., 2007).   
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a. Closeness within teacher-child relationships will also be significantly 

positively related to school readiness outcomes, while conflict will be 

significantly negatively associated with these outcomes.  

Main Hypotheses 

3. Overall EF abilities will be associated with teacher-child relationship quality. 

Specifically, EF will be significantly positively correlated with overall 

relationship quality and closeness within the relationship, but significantly 

negatively correlated with conflict within the relationship.  

4. Teacher-child relationship quality will be more strongly associated with academic 

and behavioral readiness for children with low EF abilities than for children with 

high EF abilities.  

Executive Function Component-Specific Hypotheses 

5.  Inhibition will be significantly positively correlated with teacher-child 

relationship quality.  

a. Furthermore, teacher-child relationship quality will be more strongly 

associated with inhibition than with WM and cognitive flexibility.   

6. Inhibition will be significantly positively correlated with academic and behavioral 

readiness.  

a. Furthermore, academic and behavioral readiness will be more strongly 

associated with inhibition than with WM and cognitive flexibility.  

Mediational Hypotheses 

7. Data will fit the model described in the above text  
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a. Model will fit when composite EF, inhibition, WM, and cognitive 

flexibility are each used as predictors. 

b. Model will fit when teacher- and child-reported measures of teacher-child 

relationship quality are used as mediators.  

c. Model will fit when measures of academic and behavioral readiness are 

used as outcomes.  

Parent-Reported Information Hypotheses 

8. Parental report of children’s attention and inhibition skills will be significantly 

positively correlated with overall EF abilities, academic readiness, and behavioral 

readiness.  

9. Number of years in preschool will be significantly positively correlated with 

overall EF abilities, teacher-child relationship quality, and all measures of school 

readiness.  
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METHOD 

Participants 

The current sample was comprised of 68 children (32 female and 36 male), with a 

mean age of 53.12 months (SD = 8.07), who attended one of three local preschools in 

Winston-Salem, North Carolina. Parents reported on their children’s race/ethnicity. The 

majority of participants in the sample were White (88.2%). One child was Black, two 

children were Hispanic, one was Asian, and two were biracial (White/Asian and 

White/Black). Two parents chose not to provide data on their children’s race/ethnicity. 

Parents also reported the number of years of education they completed, as an indicator of 

SES. The majority of parents in this sample obtained a bachelor’s (28.4%) or master’s 

(40.3%) degree. Nine parents reported having a doctorate degree, six reported having an 

associate’s degree, and the remaining six reported having some college credit but no 

degree. Thus, the current sample is assumed to consist of children from middle to upper-

middle SES families. One participant was excluded from the analyses because the child 

primarily spoke and understood Spanish. Study tasks were administered only in English, 

so it cannot be guaranteed that this child understood the instructions, making any 

responses potentially invalid.  

Local preschool directors were contacted and asked for permission to include 

students in this research study. Consent forms (see Appendix A), which also contained a 

short parent questionnaire, were distributed to preschool teachers and sent home to 

parents. Sealed envelopes, which contained the completed consent forms and parent 

questionnaires, were then collected by the teachers. Only children whose parents 

completed and signed the consent forms were included in the present study.  
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Measures  

Parent Questionnaires  

 Child and family level covariates. Demographic information was collected from 

the child’s parent(s) or guardian (see Appendix A). Such information included the child’s 

birthdate, gender, and race/ethnicity. Parents were asked to report their highest level of 

education, which was used as an indicator of socioeconomic status. Parents also answered 

some questions about their children’s preschool experiences. They reported the number 

of years of preschool their child had previously attended and whether their child had 

previously attended any other preschools. Additionally, parents were asked if their child 

attends Lunch Bunch (a program in which children can stay at the preschool for an extra 

hour, eat lunch, and play), and if so, how often their child stays for the extended program. 

Lastly, parents responded to four statements aimed at assessing their child’s 

attention and inhibition abilities. These items have been adapted from the Children’s 

Behavior Questionnaire Attention and Inhibitory Control subscales (Putnam & Rothbart, 

2006), and include statements such as “my child can easily stop an activity when she/he 

is told ‘no’,” and “my child is good at following directions.” Parents responded on a 5-

point Likert scale: very untrue, untrue, somewhat true, true, and very true. Responses to 

the item “when practicing an activity, my child has a hard time keeping his/her mind on 

it” were reverse coded, so that higher scores on all four questions reflected better 

attention and inhibition abilities. Scores could range from 0 to 16.  

Teacher Questionnaires  

 Teacher-child relationships. Teachers completed the Student-Teacher 

Relationship Scale (STRS) short form (Pianta, 1992) for each child enrolled in the study 
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(see Appendix B). In each classroom, there was a lead teacher and an assistant teacher. 

Both teachers completed the scale for each child. The STRS short form is a 15-item scale 

with 7 items reflecting close teacher-child relationships and 8 items reflecting teacher-

child relationships characterized by conflict. Items assessing closeness include “I share an 

affectionate, warm relationships with this child” and “this child openly shares his/her 

feelings and experiences with me.” Items reflecting conflict include “this child and I 

always seem to be struggling with each other” and “dealing with this child drains my 

energy.” For each of the 15 statements, teachers responded on a 5-point Likert scale: 1-

Definitely does not apply, 5-Definitely applies. Responses to the 7 closeness items were 

summed to create a closeness score which could range from 7 to 35. Responses to the 8 

conflict items were summed to create a conflict score which could range from 8 to 40. 

Higher scores reflect more closeness or more conflict, respectively.  

The original STRS is a 28-item questionnaire which includes a dependency 

subscale in addition to the closeness and conflict subscales (Pianta, 2001). Five items 

from the original measure make up the dependency subscale, reflecting a child’s 

overreliance on his/her teacher. Since its initial development in 1991, the STRS has been 

normed on over 1,500 students and 275 teachers, showing strong reliability with an 

overall Cronbach’s alpha of .89 (Pianta, 2001). Each subscale has also been proven to be 

reliable, with Cronbach’s alpha of .86 for the closeness subscale, .92 for the conflict 

subscale, and .64 for the dependency subscale.  

The STRS short form, which excludes the dependency subscale, was used in this 

study for two reasons. First, the 15-item short form could be completed more quickly, 

thus lessening the demands on teachers. Secondly, the differences between close and 



 22 

conflicted teacher-child relationships are of theoretical interest, as these disparities may 

be more clearly associated with individual differences in children’s EF and behavioral 

regulation abilities.  

Behavioral readiness. Teachers also completed a subscale of the Short Form 

Teacher Rating Scale of School Adjustment (TRSSA; Betts & Rotenberg, 2007) for each 

child in the study (see Appendix C). The original TRSSA is a 52-item questionnaire 

(Birch & Ladd, 1997). Betts and Rotenberg (2007) factor analyzed the original TRSSA, 

revealing a three-factor structure reflecting (a) on-task classroom involvement, (b) 

maturity, and (c) positive orientation. The authors also created a reliable and valid 16-

item Short Form TRSSA, with a Cronbach’s alpha of .89.   

 Both teachers in each classroom completed the 6-item on-task classroom 

involvement subscale of the Short Form TRSSA, α = .88. Teachers responded to items on 

a 3-point Likert scale, with “0” indicating that the statement “doesn’t apply” to the child 

and “2” indicating that the statement “certainly applies.” Items assessed behaviors such 

as the child “follows teacher’s directions,” “is interested in classroom activities,” and 

“responds promptly to teacher’s requests.” Responses were summed so that higher scores 

on this scale indicated more on-task classroom involvement. Scores could range from 6 to 

18. In the present study, this subscale is used as an indicator of the behavioral component 

of school readiness. Children with more on-task classroom involvement are considered 

more ready to meet the behavioral demands of kindergarten than children who display 

less classroom involvement.  

  



 23 

Child Tasks  

 Inhibition. The Peg Tapping Task (Diamond & Taylor, 1996; Luria, 2012) was 

administered in order to assess children’s inhibitory control (see Appendix D). When the 

experimenter taps a wooden dowel once, the child is supposed to tap it twice. When the 

experimenter taps the peg twice, the child is supposed to tap once. Though the task does 

require children to hold two rules in mind and switch between those rules, it is primarily 

a measure of inhibition in which children must suppress a dominant response (i.e., the 

tendency to imitate). Following two practice trials, 16 test trials were administered. 

Children received one point each time they tapped correctly, thus producing final scores 

that could range from 0 to 16. Higher scores on this task reflect better inhibitory control.  

Working memory. The Wechsler Preschool and Primary Scale of Intelligence 

fourth edition (WPPSI-IV; Wechsler, 2012) Picture Memory task was administered as a 

measure of visual WM. In this task, the child was shown one or more pictures on a 

stimulus page for a specified time (three seconds for one picture; five seconds for more 

than one picture). Then the child was instructed to point to the picture(s) he/she had 

previously seen from the options on the response page. Children were shown more 

pictures on the stimulus page as the task continued, thus becoming progressively harder. 

The researcher ended the task when the child responds incorrectly for three consecutive 

items. Children received a score of 1 for each correct answer, resulting in a maximum 

raw score of 35. Scaled scores, with a mean of 10, based on chronological age norms 

were also calculated. Higher raw and standard scores indicate better WM performance.  

Cognitive flexibility. In order to assess cognitive flexibility, a version of the 

Dimensional Change Card Sort (DCCS) called the Bunnies and Boats task was 
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administered (see Appendix E). In this task, children were asked to sort bivalent cards 

(e.g., red rabbits and blue boats) based on a rule (e.g., shape or color).  In the pre-switch 

phase, children played the “color game,” sorting the cards into designated bins based on 

color (i.e., red or blue). Children were given one practice trial, followed by six pre-switch 

trials in which the color game was played. If a child correctly sorted five or more cards, 

they then moved on to the post-switch phase. At this point, the experimenter told the 

child that they were now going to play the “shape game,” in which they should sort the 

cards into designated bins based on shape (i.e., rabbits or boats). Children were not given 

a practice trial for the shape game, but immediately began the six post-switch trials. If a 

child correctly sorted five or more cards, they then moved on to the border phase.  

In the border phase, the same red rabbit and blue boat cards were used, however, a 

new stack of bivalent cards with black borders around them were introduced. When the 

card had a black border, children were instructed to play the “color game,” but when the 

card had no border, children were told to play the “shape game.” The border phase 

contained 12 trials total. Children passed this phase if they correctly sorted nine or more 

cards. 

 Children who failed the pre-switch phase (i.e., correctly sort less than five cards) 

were assigned a score of 0. Children who passed the pre-switch phase but failed the post-

switch phase were assigned a score of 1. Children were assigned a score of 2 if they 

passed both the pre- and post-switch phases, but failed the border phase. Lastly, children 

who passed all phases of the task were assigned a score of 3. Thus, higher scores on this 

measure indicate better cognitive flexibility.  



 25 

Academic readiness: Early vocabulary skills. In order to assess emerging 

vocabulary skills, the WPPSI-IV Vocabulary Subtest (Wechsler, 2012) was administered. 

This subtest is designed to evaluate word knowledge, verbal expression, verbal concept 

formation, and degree of vocabulary development. Though it is not the primary objective 

of the Vocabulary Subtest, it also taps into a child’s crystalized intelligence, fund of 

knowledge, long-term memory, auditory comprehension, and abstract thinking. In the 

present study, early vocabulary skills were conceptualized as an academic component of 

school readiness.   

The subtest began with three picture items, in which the child was asked to name 

the objects depicted in the pictures. The child received a score of 1 for correct answers 

and 0 for incorrect answers. If the child passed these three items, the researcher continued 

to the verbal items. In this portion of the test, children were asked to define words. For 

example, the researcher asked questions like “what is a sock?” and “what is a telephone?” 

The child received a score of 2 for answers that showed good understanding of the word, 

1 for answers that were correct but lacked much content, and 0 for incorrect or unclear 

responses. The researcher determined which responses met these criteria based on the 

detailed scoring guidelines and acceptable example responses provided by the WPPSI-IV. 

The researcher discontinued testing after the child received three consecutive zeros. 

Scores were totaled, resulting in a maximum raw score of 43. Scaled scores, with a mean 

of 10, based on chronological age norms were also calculated. Higher scores on this 

subtest indicate better emerging vocabulary skills.  

Academic readiness: Early math skills. Emerging math skills are also 

considered to be an academic indicator of school readiness. Thus, the Number Knowledge 
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Test (NKT; see Appendix F) was administered (Okamoto & Case, 1996). This test is 

designed to assess children’s basic understanding of numbers and counting, as well as 

early arithmetic skills. The test was verbally administered to each child with the help of 

some visual aids, such as counting chips and cards with numbers. Children responded 

orally to each question. Testing began at the preliminary level, in which the child was 

instructed to count from 1 to 10. The experimenter then proceeded to Level 0, which is 

typically appropriate for 4-year-old children. Questions in this section assessed children’s 

counting abilities, as well as their knowledge of concepts like more and less. If the child 

answered three or more of the five Level 0 items correctly, then they proceeded to Level 

1, which is designed to be developmentally appropriate for 6-year-olds. Questions in this 

level assessed subtraction and addition skills, as well as knowledge of concepts like 

bigger, smaller, closer, first, and last. There were nine items total in this section. Given 

that the next section, Level 2, was intended for 8-year-olds, testing stopped at the end of 

Level 1.  

Each correct response earned a child one point. For two-part questions, both (a) 

and (b) had to be answered correctly in order to receive a point. The points were summed 

in order to obtain each child’s raw score. Scores could range from 0 to 14. Higher scores 

indicate more advanced emerging math knowledge and skills.  

Teacher-child relationships. Children were also asked questions about their 

feelings towards and relationships with their teachers. Children were asked each question 

about both the lead and assistant teachers in the classroom. Because there is no existing 

measure for assessing teacher-child relationships from a young child’s perspective,  a 

new questionnaire was created (see Appendix G) by adapting some of the items from the 
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STRS (Pianta, 1992) and the Preschool Self-Description Questionnaire (Marsh, Ellis, & 

Craven, 2002). Items included questions such as, “do you like Ms.____?” “does Ms.____ 

listen to you?” and “if you’re unhappy, does Ms.____ make you feel better?” If children 

responded “yes” to the questions, this was coded as a 1 and a follow-up question was 

asked. For example, if a child said that she liked her teacher, she was then asked “How 

much do you like her: a lot or a little?” The response “a lot” (or “a lot of the time”) was 

coded as 1 and the response “a little” (or “sometimes”) was coded as 0. If children 

responded “no” to a question, this was coded as a 0 and they were not asked the follow-

up.  

Some questions aimed to assess negative or conflicted teacher-child relationships. 

Such items included “do you get in trouble in class?” and “Does Ms.____ ever get mad at 

you?” These items were reverse coded so that higher numbers on all questions indicated 

more positive teacher-child relationships. Scores were then summed to create an overall 

teacher-child relationship quality score and could range from 0 to 32. Higher scores 

indicate better relationship quality.  

Procedure  

 Researchers visited preschools to distribute consent forms and parent 

questionnaires to preschool directors. Consent forms and parent questionnaires were sent 

home with preschoolers and then returned to classroom teachers. Each child with a 

returned consent form was taken to a room designated by the preschool director where 

the research study was conducted. The EF tasks, tests of school readiness, and teacher-

child relationship questionnaire were typically completed by children in about 15 to 20 

minutes. Following the completion of assessment, each child was allowed to select a 
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sticker and a small toy from the prize bag. Participants’ names were attached to consent 

forms, tasks, and questionnaires for identification purposes. However, names were 

removed before data entry and coded by subject number.  
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RESULTS 

In order to provide a broad overview of the data, general descriptive statistics 

were calculated. Before the previously described hypotheses were evaluated, several 

composite scores were also created.  Correlation matrices were generated to justify and 

guide the creation of those composite scores.  

Executive Function Descriptive Statistics and Composite Scores  

First, it was fundamentally important to examine children’s performance on the 

three EF tasks. If EF task performance had been low, this may have indicated that tasks 

were not developmentally appropriate for children in the present sample. For this reason, 

means, standard deviations, and sample ranges for inhibition, WM, and cognitive 

flexibility are reported in Table 1. On average, children performed well on all three EF 

tasks. WM scores may appear low, but that is only because the task is designed to be used 

with children up to 7.5 years old. When WM scores were converted to standard scores, 

which indicate a score of 10 as average for a child in a given age group, it became clear 

that children in the present sample were performing at an age-appropriate level (M = 

10.19, SD = 3.11). Though standard scores were used to examine WM task performance, 

raw scores will be used in the subsequent analyses because age will be controlled for 

separately.   
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________________________________________________________________________ 

 

Table 1 

Executive Function Task Performance Descriptive Statistics 

 

 

 M SD Range  

 

 1. Inhibition 10.51 5.13 0 - 16 

 

 2. Working Memory 10.43 3.13 1-18 

  

 3. Cognitive Flexibility 1.85 0.58 0 - 3 

  

 

Theoretically, the three components of EF should be positively correlated with 

one another. Thus, correlations among these three variables were calculated. However, 

given the large age range in this sample and the inherently age-related nature of these 

cognitive tasks, age was also included in the correlation matrix (see Table 2). All 

correlations reported in the subsequent analyses have 65 degrees of freedom. Inhibition, 

WM, and cognitive flexibility were all significantly positively related to each other either 

at the .05 or .01 levels. Age was significantly positively related to inhibition and 

cognitive flexibility at the .01 level, but was not significantly associated with WM.   

 Given the interrelatedness of the three EF components, a composite EF score was 

created. Because each EF component was measured on a different scale, scores for 

inhibition, WM, and cognitive flexibility were converted to z-scores. Next, the z-scores 

were summed to create a composite EF score, in which higher numbers indicated more 

advanced EF skills. The composite EF score mean, standard deviation, and sample range 

can be found in Table 3. 
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________________________________________________________________________ 

Table 2 

Correlations Among Executive Function Task Performance  

 

 

 1 2 3 4 

 

 1. Age (in months) — .479** .218 .383** 

 

 2. Inhibition .479** — .244** .542** 

 

 3. Working Memory .218 .244** — .268* 

 

 4. Cognitive Flexibility .383** .542** .268* — 

  

 

** Correlation is significant at the 0.01level (2-tailed) 

* Correlation is significant at the 0.05 level (2-tailed)  

 

 

________________________________________________________________________ 

 

Table 3 

Composite Scores Descriptive Statistics 

 

 

 M SD Range 

 

 

 1. Composite EF 0.00† 2.26 -5.98 - 5.45 

 

 2. Teacher-Reported Closeness 61.85 7.63 41 - 70 

 

 3. Teacher-Reported Conflict 23.72 9.52 16 - 57 

 

 4. Overall Teacher-Child Relationship Quality 38.13 15.05 -16 – 54 

 

 5. Behavioral Readiness 32.10 4.20 20 - 36 

 

 6. Academic Readiness 0.00† 1.78 -3.33 - 3.63 

  
 

†Mean is zero because composite score was created from standardized z-scores, which always have a 

mean of zero.  
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Teacher-Child Relationship Descriptive Statistics and Composite Scores  

In each classroom, there was a lead teacher and an assistant teacher who reported 

on their unique relationships with each child. In order to provide an overview of the 

teacher-reported relationship quality data, means, standard deviations, and sample ranges 

are included in Table 4.  Correlations among these reports were conducted so that 

composite teacher-child relationship scores could be created (see Table 5). Teachers’ 

reports of closeness and conflict were respectively correlated with one another at the .01 

level.  

 

________________________________________________________________________ 

 

Table 4 

Teacher-Reported Relationship Quality Descriptive Statistics 
 

 

 M SD Range 

 

 

 1. Closeness (teacher 1) 30.03 4.80 16 – 35 

 

 2. Closeness (teacher 2) 31.90 4.07 20 – 35 

 

 3. Conflict (teacher 1) 12.19 5.27 8 – 31 

 

 4. Conflict (teacher 2) 11.52 5.27 8 - 30 

  

 

Due to the high interrater agreement between teachers, composite scores were 

subsequently created. Both closeness scores were summed to make a composite closeness 

score which could range from 14 to 70. Both conflict scores were summed to create a 

composite conflict score which could range from 16 to 80. An overall teacher-child 

relationship quality score was also calculated, by subtracting each child’s composite 
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________________________________________________________________________ 

Table 5 

Correlations Among Teacher-Reported Relationship Quality Variables 
 

 

 1 2 3 4 

 

 1. Closeness (teacher 1) — .507** -.577** -.268* 

 

 2. Closeness (teacher 2) .507** — -.449** -.379 **  

 

 3. Conflict (teacher 1)  -.577** -.449** — .631** 

 

 4. Conflict (teacher 2) -.268* -.379 ** -.631** —  

 

 

** Correlation is significant at the 0.01level (2-tailed) 

* Correlation is significant at the 0.05 level (2-tailed)  

 

 

 

conflict score from their composite closeness score. Higher numbers on this score reflect 

relationships characterized by more closeness than conflict, while negative numbers 

indicate relationships with more conflict than closeness. Means, standard deviations, and 

sample ranges for these composite scores can be found in Table 3.  

Teacher-child relationship quality was also reported by children via a 

questionnaire. Given that young children have not been asked about their teacher-child 

relationships in previous research, analysis of the child-reported data was exploratory in 

nature. Children’s reports of their relationships with both teachers were overwhelmingly 

positive (M = 25.27, SD = 4.03). The lowest possible score on this questionnaire was a 

zero, reflecting negative relationships with both teachers, while the highest possible score 

was a 32, reflecting very positive relationships with both teachers. The lowest overall 

score in this sample was a 16 and three children even reported maximally positive 
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teacher-child relationships, resulting in a score of 32. This restricted range suggests that 

children in this sample showed a “yeah-saying” bias, responding “yes” to most questions 

and reporting overly positive teacher-child relationships.  

To further assess the validity of children’s responses, child-reported relationship 

quality was correlated with teacher-reported closeness, conflict, and overall relationship 

quality (see Table 6). Child-reported relationship quality was not significantly related to 

any of the teacher-reported scores. The lack of significant correlations may be due in part 

to the previously mentioned range restriction in child scores. However, it is possible that 

children at this age are not capable of reporting on the quality of their relationships. It is 

also plausible that young children appraise or interpret levels of conflict differently than 

do their teachers. The preschool teachers in this sample may also do a good job of 

shielding young children from their frustrations. Given the apparent lack of validity of 

children’s responses, child-reported teacher-child relationship quality will not be used in 

any subsequent analyses.  

_______________________________________________________________________ 

Table 6 

Correlations Among Child-Reported and Teacher-Reported Variables 

 

 1 2 3 4 

 

 1. Child-Reported Overall  Relationship — .137 .037 -.186 

  Quality 

 

 2. Teacher-Reported Overall Relationship .137 — .845** -.903** 

  Quality   

 

 3. Teacher-Reported Closeness .037 .845** — -.533** 

 

 4. Teacher-Reported Conflict -.186 -.903 ** -.533** —  

 

** Correlation is significant at the 0.01level (2-tailed) 
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School Readiness Descriptive Statistics and Composite Scores  

In order to see how children in the present sample performed on tests of early 

vocabulary and math skills, as well as how teachers reported their behavioral readiness, 

means, standard deviations, and sample ranges are reported in Table 7. On average, 

children performed well on tests of vocabulary and math skills. Vocabulary scores were 

also converted to standard scores, which indicate a score of 10 as average for a child in a 

given age group, and results revealed age-appropriate performance (M = 10.49, SD = 

3.45). Though standard scores were used to examine vocabulary test performance, raw 

scores will be used in subsequent analyses, as age will be controlled for separately.   

Because both teachers in the classroom reported on each child’s behavioral 

readiness, correlations among these reports were conducted so that a composite 

behavioral readiness score could be created. Teachers reports of behavioral readiness 

were significantly correlated with one another, r = .596, p < .0001, thus justifying the  

________________________________________________________________________ 

Table 7 

School Readiness Variables Descriptive Statistics 
 

 

 M SD Range 

 

 1. Early Vocabulary Skills 16.72 7.69 3 - 31 

 

 2. Early Math Skills 6.28 2.77 0 - 13 

 

 3. Behavioral Readiness (teacher 1) 15.60 2.50 9 - 18 

 

 4. Behavioral Readiness (teacher 2) 16.51 2.20 10 - 18 
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creation of a composite behavioral readiness score. Both behavioral readiness scores were 

summed to create the composite score, which could range from 12 to 36 (see Table 3 for 

descriptive statistics). 

Next, it was necessary to understand how these three measures of school 

readiness were related to one another. A correlation matrix including early vocabulary 

scores, early math scores, and composite behavioral readiness scores was created for this 

purpose. Age was also included in this matrix, given that academic and behavioral 

readiness skills are expected to improve with age (see Table 8). Vocabulary skills were 

significantly positively correlated with math skills and behavioral readiness at the .01 

level. However, math skills were not significantly associated with behavioral readiness. 

Age was significantly positively correlated with vocabulary and math skills at the .01 

level and with behavioral readiness at the .05 level. 

 

________________________________________________________________________ 

Table 8 

Correlations Among School Readiness Variables  

 

 

 1 2 3 4 

 

 1. Age (in months) — .607** .599** .303* 

 

 2. Early Vocabulary Skills .607** — .587** .352** 

 

 3. Early Math Skills .599** .587** — .214 

 

 4. Behavioral Readiness .303* .352** .214 — 

 
** Correlation is significant at the 0.01level (2-tailed) 

* Correlation is significant at the 0.05 level (2-tailed)  
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 Due to the strong association between vocabulary and math skills, a composite 

academic readiness score was created. Since vocabulary and math were scored on 

different scales, these scores were first converted to z-scores. The z-scores were 

subsequently summed, creating a composite academic readiness score in which higher 

numbers indicate more advanced academic readiness skills. The mean, standard 

deviation, and sample range for this composite score can be seen in Table 3.  

 Since behavioral readiness was related to vocabulary, but not math, academic and 

behavioral readiness will be treated as separate outcomes in the subsequent analyses. 

Though school readiness is conceptualized as the combination of academic and 

behavioral readiness, the creation of a composite school readiness score was not possible 

given the present results. 

Executive Function and School Readiness  

 To test the first hypothesis that composite EF scores would be significantly 

positively related to school readiness outcomes, correlations were calculated among 

composite EF, academic readiness, and behavioral readiness. Correlations among 

composite EF and early vocabulary and math skills were also computed to examine the 

skill-specific correlations that cannot be seen when analyzing academic readiness as a 

composite. Confirmation of this hypothesis would serve to replicate the finding that EF 

skills are related to school readiness (Blair & Razza, 2007; Fitzpatrick & Pagani, 2012; 

McClelland et al., 2007). As hypothesized, composite EF scores were significantly 

positively correlated with both academic readiness, r = .702, p < .0001, and behavioral 

readiness, r = .317, p = .009. Furthermore, composite EF was significantly positively 

associated with early vocabulary skills, r = .596, p < .0001, and early math skills, r = 
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.654, p < .0001, when analyzed separately. However, age was significantly positively 

correlated with all academic readiness outcomes at the .01 level and with behavioral 

readiness at the .05 level. Given the potential age confound, hierarchical regression was 

conducted to control for age. 

 In the following hierarchical regressions, Model 1 included age as the predictor 

and the desired school readiness outcome. Model 2 included age and composite EF as 

predictors, so that the unique predictive power of EF controlling for age could be 

assessed. First, hierarchical regression was used to test the association between composite 

EF and academic readiness, controlling for age (see Table 9). Model 1, including only 

age, explained a significant proportion of the variance in academic readiness, ∆R2 = .458, 

p < .0001. In other words, age accounted for 45.8% of the variance in academic readiness 

scores. When composite EF was added into the model, a greater proportion of the 

variance in academic readiness was explained, ∆R2 = .185, p <.0001, accounting for 

64.3% of the variance. Furthermore, the standardized regression coefficients (Beta) 

showed that both age, β = .443, p < .0001, and composite EF, β = .490, p < .0001, are 

unique predictors of academic readiness. Thus, as hypothesized, composite EF is 

significantly positively related to academic readiness when controlling for age.  

The same method was employed to test the association between composite EF and 

early vocabulary and math skills separately, rather than as part of the composite academic 

readiness score. Age and composite EF explained 47.4% of the variance in early 

vocabulary skills, ∆R2 = .121, p <.0001, with each variable contributing unique predictive 

power, β = .418, p < .0001, and β = .396, p < .0001, respectively. Age and composite EF 

also explained 51.9% of the variance in early math skills, ∆R2 = .175, p <.0001, with each 
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variable uniquely explaining variance, β = .371, p < .0001, and β = .477, p < .0001, 

respectively. Thus, as hypothesized, composite EF is significantly related to both early 

vocabulary and math skills when controlling for age.  

 

________________________________________________________________________ 

Table 9 

Hierarchical Regression Predicting Academic Readiness  

_________________________________________________________________________ 

 

  Standardized Regression 

 Predictor Coefficient (Beta) ∆R2 

 

 

Model 1  .458** 

 Age (in months) .677** 

Model 2  .185** 

 Age (in months) .443** 

 Composite EF .490** 

 

*p < .05. **p < .01. 

 

 

 

Next, hierarchical regression was used to test the relationship between composite 

EF and behavioral readiness, holding age constant (see Table 10). Model 1, including 

only age, explained a significant proportion of the variance in behavioral readiness, ∆R2 = 

.092, p = .013. In other words, 9% of the variance in behavioural readiness was accounted 

for by age. However, adding composite EF to age in the second model, did not contribute 

any significant predictive power, ∆R2 = .038, p = .098. Contrary to the first hypothesis, 

composite EF was not significantly related to behavioral readiness when controlling for 

age. Consequently, the first hypothesis was partially supported: composite EF scores 
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were significantly positively related to academic readiness outcomes when controlling for 

age, but not behavioral readiness. 

________________________________________________________________________ 

Table 10 

 

Hierarchical Regression Predicting Behavioral Readiness  

_________________________________________________________________________ 

 

  Standardized Regression 

 Predictor Coefficient (Beta) ∆R2 

 

 

Model 1  .092* 

 Age (in months) .303* 

Model 2  .038 

 Age (in months) .196 

 Composite EF .223 

 

*p < .05. **p < .01. 

 

 

 

Teacher-Child Relationships and School Readiness  

 To test the second hypothesis, that teacher-child relationship quality would be 

significantly associated with school readiness, correlations were computed among overall 

teacher-child relationship quality, closeness within teacher-child relationships, conflict 

within relationships, academic readiness, and behavioral readiness. Again, academic 

readiness was divided into early vocabulary and math skills so that skill-specific 

correlations could be calculated as well. Confirmation of this hypothesis would replicate 

the association between teacher-child relationship quality and school readiness that has 

been found by previous researchers (Hamre & Pianta, 2001; Palermo et al., 2007).   
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First, examining the academic readiness outcomes, results revealed that overall 

teacher-child relationship quality was not significantly related to academic readiness or 

early math skills, but that it was significantly positively correlated with early vocabulary 

skills, r = .330, p = .025. Closeness within teacher-child relationships was not 

significantly correlated with any of the academic readiness outcomes. However, conflict 

within teacher-child relationships was significantly negatively correlated with both 

academic readiness, r = -.274, p = .025, and early vocabulary skills, r = -.334, p = .006. 

Conflict was not significantly related to early math skills individually, suggesting that the 

negative correlation between conflict and vocabulary is driving the negative correlation 

between conflict and overall academic readiness.  

Results revealed that all measures of teacher-child relationship quality were 

significantly related to behavioral readiness. Behavioral readiness was significantly 

positively correlated with overall teacher-child relationship quality, r = .782, p < .0001, 

and closeness within the teacher-child relationship, r = .563, p < .0001. Conflict within 

the relationship was significantly negatively correlated with behavioral readiness, r = -

.785, p < .0001. However, age was significantly positively correlated with all academic 

readiness and behavioral readiness outcomes. Given the potential age confound, 

hierarchical regression was conducted to test whether the above associations would 

remain significant when controlling for age.  

 In the following hierarchical regressions, as in the previous regression analyses, 

Model 1 consisted of age and the desired school readiness outcome. Model 2 included 

age and the desired teacher-child relationship quality variable as predictors. Hierarchical 
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regressions were only conducted among variables that showed significant correlations in 

the previous analyses (when age was not factored in).   

First, results revealed that age and overall teacher-child relationship quality 

explained 43.4% of the variance in early vocabulary skills, ∆R2 = .066, p = .008, with 

each variable contributing unique predictive power, β = .575, p < .0001, and β = .259, p = 

.008, respectively. Age and conflict within the teacher-child relationship predicted 42.5% 

of the variance in early vocabulary skills, ∆R2 = .056, p = .015, with each uniquely 

explaining variance, β = .568, p < .0001, and β = -.240, p = .015, respectively. However, 

conflict within the teacher-child relationship was no longer significantly associated with 

academic readiness when controlling for age, ∆R2 = .027, p = .071.  

Overall teacher-child relationship quality, closeness, and conflict within the 

relationship all remained significantly associated with behavioral readiness when 

controlling for age. Age and overall relationship quality explained 65.5% of the variance 

in behavioral readiness, ∆R2 = .564, p < .0001. In fact, overall relationship quality was a 

much stronger predictor of behavioral readiness, β = .757, p < .0001, than was age, β = 

.209, p = .006. Age and closeness within the teacher-child relationship explained 39.6% 

of the variance in behavioral readiness, ∆R2 = .304, p < .0001, with each variable 

contributing unique predictive power, β = .281, p = .005, and β = .552, p < .0001, 

respectively. Lastly, age and conflict within the relationship predicted 63.7% of the 

variance in behavioral readiness, ∆R2 = .556, p < .0001. Furthermore, conflict was a 

much stronger predictor of behavioral readiness, β = -.756, p < .0001, than was age, β = 

.178, p = .021.  
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These results provide partial support for the second hypothesis, showing that 

aspects of teacher-child relationship quality are associated with early vocabulary skills 

(an indicator of academic readiness) and behavioral readiness. Though not all 

components of school readiness were significantly related to teacher-child relationship 

quality, there is enough evidence of an association between the two constructs to proceed 

with testing the subsequent hypotheses.  

Executive Function and Teacher-Child Relationships 

 One of the main hypotheses of the present study was that composite EF abilities 

would be significantly associated with teacher-child relationship quality. This hypothesis 

was tested by correlating composite EF scores with overall teacher-child relationship 

quality, closeness, and conflict within the relationship. All three indicators of teacher-

child relationship quality are unrelated to age, therefore, controlling for age was 

unnecessary in these analyses.  

 Results revealed that composite EF scores were not significantly correlated with 

overall teacher-child relationship quality, r = .237, p = .054, or closeness within the 

teacher-child relationship, r = .118, p = .340. However, composite EF scores were 

significantly negatively correlated with conflict in the teacher-child relationship, r = 

-.279, p = .022. In other words, teachers reported more conflict with children who had 

lower EF scores, while they reported less conflict with children who received higher EF 

scores. This finding provides partial support for the third hypothesis, suggesting that EF 

abilities are associated with the level of conflict within a teacher-child relationship, 

though they may not be related to other indicators of teacher-child relationship quality.  
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Differential Benefits of Teacher-Child Relationships Based on EF Abilities   

 The next hypothesis predicted that teacher-child relationship quality would be 

more strongly associated with academic and behavioral readiness for children with low 

EF abilities than for those with high EF abilities. In other words, teacher-child 

relationship quality might be more important for school readiness when children have 

low composite EF scores and less important when they have high composite EF scores. A 

median split was performed in order to divide the sample into 32 children with low 

composite EF scores (M = -1.808, SD = 1.807) and 35 children with high composite EF 

scores (M = 1.653, SD = 1.023).  

Given the age-related nature of EF skills, it seemed likely that younger children 

would generally fall into the low EF category, with older children exhibiting higher EF 

skills. An independent samples t-test revealed that children in the low EF group (𝑀𝑎𝑔𝑒 = 

50.00 months, SD = 6.749) were significantly younger than children in the high EF group 

(𝑀𝑎𝑔𝑒 = 55.91 months, SD = 8.329), t(65) = -3.175, p = .002.  

Due to the significant age difference between the two groups, partial correlations 

between measures of teacher-child relationship quality and school readiness outcomes, 

controlling for age, were calculated. Partial correlations in the lower EF group had 30 

degrees of freedom, while correlations in the higher EF group had 32 degrees of freedom. 

Among children with low EF skills, overall teacher-child relationship quality was 

significantly positively correlated with behavioral readiness, r = .869, p < .0001. 

Behavioral readiness was also significantly associated with closeness, r = .702, p < .0001, 

and conflict, r = -.857, p < .0001, within the teacher-child relationship, for this group. 

Among children with high EF skills, overall teacher-child relationship quality was 
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significantly positively correlated with behavioral readiness, r = .636, p < .0001. 

Behavioral readiness was also significantly associated with closeness, r = .475, p = .005, 

and conflict, r = -.603, p < .000, for this group. Measures of teacher-child relationship 

quality were not significantly correlated with academic readiness outcomes, when 

controlling for age, for either group.  

Fisher’s r to z transformation was conducted in order to test if correlations in the 

two groups were significantly different from one another. Results revealed that the 

correlation between overall teacher-child relationship quality and behavioral readiness 

was significantly greater for the low EF group than for the high EF group, z = 2.25, p = 

.02. Similarly, the association between conflict and behavioral readiness was greater for 

the low EF group, z = -2.28, p = .02. However, the correlation between closeness and 

behavioral readiness was not significantly different among the two groups, z = 1.38, p = 

.08. These results suggest that conflict may be driving the association between overall 

relationship quality and behavioral readiness.  Thus, conflict within the teacher-child 

relationship appears to be more negatively related to behavioral readiness for children 

with low EF skills than for those with high EF skills. This finding provides partial 

support for the fourth hypothesis, as the association between teacher-child relationship 

quality and school readiness outcomes was not significant for either group.    

Differential Influence of EF Components  

The next two hypotheses sought to understand which EF components were most 

important for teacher-child relationship quality and school readiness. The fifth hypothesis 

proposed that inhibition would be more strongly associated with teacher-child 

relationship quality than would WM or cognitive flexibility. Correlational analyses 
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revealed that inhibition was significantly positively related to overall teacher-child 

relationship quality, r = .329, p = .007, and significantly negatively related to conflict, r = 

-.406, p = .001. However, inhibition was not significantly correlated with closeness in the 

teacher-child relationship, r = .141, p = .254. WM and cognitive flexibility were not 

significantly correlated with any of the teacher-child relationship quality measures. Since 

inhibition is associated with teacher-child relationship quality, while WM and cognitive 

flexibility are not, the hypothesis is supported.  

The sixth hypothesis proposed that inhibition would also be more strongly related 

to academic and behavioral readiness, when compared to WM and cognitive flexibility. 

Given that academic and behavioral readiness are correlated with age, partial correlations 

were conducted to control for age. Inhibition was significantly positively correlated with 

overall academic readiness, r = .585, p < .0001, as well as early vocabulary skills, r 

= .488, p < .0001, and math skills, r = .473, p < .0001. WM was not significantly 

correlated with any of the academic readiness outcomes when controlling for age. 

However, like inhibition, cognitive flexibility was related to all academic readiness 

outcomes. Cognitive flexibility was significantly positively related to overall academic 

readiness, r = .482, p < .0001, vocabulary skills, r = .332, p = .006, and math skills, r 

= .459, p < .0001.  

To determine if inhibition was a better predictor of academic readiness when 

compared to cognitive flexibility, hierarchical regressions were conducted. The first 

regression, predicting overall academic readiness, included age, cognitive flexibility, and 

inhibition as predictors. This model explained 67.7% of the variance in academic 

readiness, ∆R2 = .093, p < .0001. Age was the strongest predictor of academic readiness, 
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β = .407, p < .0001, followed by inhibition, β = .388, p < .0001, and then cognitive 

flexibility, β = .221, p = .013. The next hierarchical regression, including age, cognitive 

flexibility, and inhibition as predictors, explained 53% of the variance in early vocabulary 

skills, ∆R2 = .091, p = .001. Inhibition was the strongest predictor, β = .384, p < .0001, 

followed by age, β = .375, p < .0001. In this model, cognitive flexibility became a 

nonsignificant predictor of vocabulary skills, β = .124, p = .237. Lastly, hierarchical 

regression was used to predict early math skills with the same predictors. This model 

explained 55.2% of the variance in math skills, ∆R2 = .058, p = .006. Age was the 

strongest predictor, β = .349, p = .001, followed by inhibition, β = .306, p = .006, and 

then by cognitive flexibility β = .270, p = .010. These results suggest that inhibition may 

be a slightly stronger predictor of academic readiness, though cognitive flexibility still 

contributes unique predictive power in most cases. This provides partial support for the 

sixth hypothesis.  

This hypothesis also proposed that inhibition would be more strongly related to 

behavioral readiness, when compared to WM and cognitive flexibility. Inhibition was 

significantly positively correlated with behavioral readiness, when controlling for age, r 

= .30, p = .014. However, WM and cognitive flexibility were not significantly related to 

behavioral readiness when controlling for age. Since inhibition is related to behavioral 

readiness, while WM and cognitive flexibility are not, this part of the hypothesis is fully 

supported.  

Mediational Models  

 The seventh hypothesis proposed a mediational model in which the association 

between EF skills and school readiness was mediated by teacher-child relationship 



 48 

quality. It was hypothesized that this model would fit the data using a variety of related 

predictors, mediators, and outcomes. However, all pathways within the model needed to 

be significant (controlling for age when necessary) in order to proceed with mediational 

analyses. Due to this restriction, there were only five possible mediational models to be 

tested. Two of the models showed no mediation. These models included inhibition as the 

predictor, early vocabulary skills as the outcome, and either overall teacher-child 

relationship quality or conflict within the relationship as the mediators. A mediation 

effect was found when composite EF scores (predictor), early vocabulary skills 

(outcome), and conflict within the relationship (mediator) were used in the model, 

however, results of the Sobel test showed that the effect was nonsignificant, z’ = 1.705, p 

= .088. The remaining two models that were tested showed significant mediation effects, 

thus these are the only two models that will be subsequently discussed.  

 

 

Figure 2: Teacher-Child Relationship Quality Model 
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 Hierarchal regression was used to generate the path values (unstandardized 

slopes) in the Teacher-Child Relationship Quality Model (see Figure 2).  Results of the 

Sobel test indicate that the relationship between inhibition and behavioral readiness was 

significantly fully mediated by overall teacher-child relationship quality, z’ = 2.702, p 

= .007. Originally, inhibition was significantly associated with behavioral readiness (see 

pathway c), holding age constant, b = .267, p = .014. However, this association became 

nonsignificant when overall teacher-child relationship quality was added to the model 

(see pathway c’), b = .055, p = .446. Standardized effect size calculations, based on the 

change in path values, showed that 79.4% of the relationship between inhibition and 

behavioral readiness was due to their unique associations with overall teacher-child 

relationship quality. 

 

 

Figure 3: Teacher-Child Conflict Model 
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The Teacher-Child Conflict Model (see Figure 3) shows a similar mediational 

model, however, conflict within the teacher-child relationship is used as the mediator, 

rather than overall relationship quality. Again, hierarchical regression was used to 

generate path values (unstandardized slopes). Results of the Sobel test showed that the 

relationship between inhibition and behavioral readiness was significantly fully mediated 

by conflict within the relationship, z’ = 3.374, p = .001. As in the previous model, 

inhibition was initially significantly associated with behavioral readiness (see pathway c), 

b = .267, p = .014. However, this association became nonsignificant when conflict was 

added to the model (see pathway c’), b = .004, p = .954. Standardized effect size 

calculations, based on the change in path values, showed that 97.38% of the relationship 

between inhibition and behavioral readiness was due to their unique associations with 

conflict. The strong influence of conflict seen in the Teacher-Child Conflict Model is also 

likely driving the significant mediation effect in the Teacher-Child Relationship Quality 

Model, as conflict is a component of overall teacher-child relationship quality. Thus, the 

results suggest that children with low inhibitory control experience more conflict in their 

teacher-child relationships and that this conflict is also associated with poorer behavioral 

readiness. This mediation effect provides partial support for the fourth hypothesis, given 

that not all of the proposed mediational models fit the data.  

Parental Report  

 Parents also reported on children’s attention and inhibition skills (M = 11.54, SD 

= 2.27). It was hypothesized that parental report of these skills would be significantly 

positively correlated with overall EF abilities and school readiness. Parent reports of 

children’s attention and inhibition skills were not significantly associated with composite 
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EF scores, r = .184, p = .136, or with behavioral readiness, r = .211, p = .086. For 

academic readiness, parent reported attention and inhibition skills were significantly 

positively correlated with overall academic readiness, r = .329, p = .007, and early math 

skills, r = .389, p = .001, when controlling for age, but not with early vocabulary skills, r 

= .151, p = .227. Thus, the partial correlation between parent report and math skills is 

likely driving the correlation with overall academic readiness. This hypothesis is only 

partly supported, as parent report is related to children’s math skills, but unrelated to 

other outcomes.  

Years of Preschool 

 Parents reported how many years of preschool their child had previously attended 

(M = 1.68, SD = 1.21). The last hypothesis proposed that children who had attended more 

years of preschool would have higher composite EF scores, better teacher-child 

relationships, and better school readiness skills. Not surprisingly, years of preschool was 

significantly correlated with age, r = .281, p = .021. Thus, partial correlations were 

calculated among years of preschool and the various outcomes in order to control for age. 

When holding age constant, the number of years of preschool a child had attend was not 

significantly correlated with composite EF scores, any measures of teacher-child 

relationship quality, or any school readiness outcomes.  
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DISCUSSION 

 Broadly, the results suggest that EF is more important for academic readiness and 

that teacher-child relationship quality is more important for behavioral readiness. 

However, examining the nuances of and interactions between these two variables reveals 

the complexity underlying school readiness. Unfortunately, previous research has not 

looked at the whole picture quite so thoroughly. Researchers typically examine EF, or 

even just one component of EF, or they focus on teacher-child interactions in relation to 

some academic outcome, such as early literacy or math skills. Yet it is necessary to 

examine both the individual and interpersonal factors at play within the preschool setting. 

This allows one to more intricately understand how young children acquire not only the 

early academic, but also the behavioral skills, needed prior to kindergarten entry.  

 The present study contributes to the school readiness literature by bridging the 

gap between research focused on EF and research centered on teacher-child relationships. 

Previous researchers have found that EF skills are highly related to school readiness, as 

well as long-term academic achievement (Blair & Razza, 2007; Fitzpatrick & Pagani, 

2012; McClelland et al., 2007). A separate, but similar line of research has repeatedly 

found that positive, interactive teacher-child relationships foster school readiness skills 

and academic achievement as well (Birch & Ladd, 1997; Hamre & Pianta, 2001; Palermo 

et al., 2007). However, there is less research in which both of these school readiness 

predictors are simultaneously considered.  

Some researchers have recently attempted to connect the dots between EF, 

teacher-child relationship quality, and school readiness outcomes. For example, two 

studies find that high-quality teacher-child interactions, based on classroom observations, 
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are related to improvements in inhibitory control from preschool to kindergarten (Choi et 

al., 2016; Hatfield et al., 2016). Another study finds that behavioral regulation skills, 

which encompass inhibitory control and WM, interact with teacher-child relationship 

quality, such that children with high behavioral regulation and high levels of teacher-

child conflict show better language skills when compared to those with low behavioral 

regulation and similarly high levels of conflict (Schmitt et al., 2012). A recent study also 

shows that EF ability in preschool and teacher-child relationship quality in kindergarten 

are uniquely associated with kindergarten math abilities (Blair & McKinnon, 2016). 

While studies such as these are important attempts at bringing together the two bodies of 

school readiness research, many questions remain unanswered. First, researchers have not 

thoroughly assessed the possible bi-directional relationship between EF and teacher-child 

relationship quality. Secondly, they have not adequately examined how these two factors 

interact as they contribute to school readiness. Many of these studies measure only one 

EF component, rather than all three, or they focus only on academic indicators of school 

readiness, ignoring the behavioral skills necessary for kindergarten success. Thus, the 

shortcomings of the current literature shaped the goals of the present study.  

  Given the complexity of the preschool classroom and the developing child, the 

current study included a number of measures in order to assess the various cognitive, 

interpersonal, academic, and behavioral factors at play. First, the present study sought to 

measure each component of EF (inhibition, WM, and cognitively flexibility) separately, 

while also creating a composite EF score. Teacher-child relationships are typically 

assessed from the point of view of the teacher, however, this study aimed to acquire the 

student perspective as well. Though the child-reported information was overly positive 
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and most likely invalid, it was an important first attempt at understanding the other side 

of the teacher-child relationship. Lastly, school readiness should be conceptualized as 

early academic knowledge, combined with the behavioral skills that are necessary for 

school success. In addition to reading, writing, and math skills, children must learn to sit 

still, follow directions, raise their hands, cooperate with others, and engage in classroom 

activities. These behaviors do not come easily to all preschool-aged children, yet they are 

vital for success in the school setting. This study not only assessed early vocabulary and 

math skills as academic indicators of school readiness, but also included a teacher-

reported measure of on-task classroom behaviors as a behavioral indicator of school 

readiness.  

 By making a distinction between the two types of school readiness, an interesting, 

though complex, picture of the successful student began to form. Children with high 

overall EF abilities performed better on tests of emerging vocabulary and math skills. 

This is in line with previous findings that link EF abilities to early academic skills (Blair 

& Razza, 2007; McClelland et al., 2007). However, further analyses revealed that 

inhibition was likely the most important EF component for academic readiness. Though 

cognitive flexibility was uniquely related to academic readiness as well, inhibitory 

control consistently maintained strong predictive power, even when controlling for the 

child’s age. This is not surprising given that Blair and Razza (2007) also found inhibitory 

control to be more strongly related to academic skills than cognitive flexibility.  

Contrary to findings in previous studies (Blair & McKinnon, 2016; Fitzpatrick & 

Pagani, 2012), WM performance was unrelated to academic readiness in the present 

sample. This discrepancy is likely due to the lack of standardization among laboratory 
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WM tasks. Researchers use a variety of WM tasks that may tap into different aspects of 

WM. For example, Fitzpatrick and Pagani (2012) used an Imitation Sorting Task in 

which children watched the researcher sort objects into bins and then replicated the 

sorting by placing the objects into the correct bins in the same order or sequence. This 

task taps into visual-spatial WM and also incorporates a motor skills component. 

However, the WM task used in the present study was the Picture Memory subtest of the 

WPPSI-IV. This test is designed to measure visual WM only. Furthermore, the Picture 

Memory subtest places demands on WM via proactive interference, rather than 

sequencing. Proactive interference is the tendency for previously learned information, or 

in this case pictures, to impede the learning or memorization of new information (Kane & 

Engle, 2000). These differences in task demands, as well as the aspects of WM being 

measured, may explain why WM was unrelated to academic outcomes in the present 

study.  

 While inhibition and cognitive flexibility were associated with academic 

readiness, teacher-child relationship quality consistently proved to be highly related to 

behavioral readiness. This finding is similar to those of previous studies which show 

positive teacher-child relationships to be associated with productive and appropriate 

classroom behaviors (Birch & Ladd, 1997; Pianta et al., 1995). More specific analyses 

revealed that conflict within the teacher-child relationship was strongly negatively 

associated with behavioral readiness. When a teacher reported high levels of conflict with 

a student, they were also more likely to report low levels of behavioral readiness. This is 

in line with previous findings that link teacher-child conflict to behavioral issues and 

misconduct (Ladd & Burgess, 2001). Interestingly, conflict in the teacher-child 
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relationship was a stronger predictor of behavioral readiness than was the child’s age. 

Thus, children with whom teachers experienced conflict were children who did not listen 

to instructions, follow directions, or show interest in classroom activities. Though 

behavioral readiness is conceptualized as a school readiness outcome in this study, it is 

important to note that causal claims cannot be confidently made based on the present 

data. It is possible that children’s lack of behavioral readiness causes conflict with their 

teachers, rather than the other way around. More likely, it is a bi-directional relationship, 

in which conflict leads to poor behavior and poor behavior leads to more conflict.  

 Though EF and teacher-child relationship quality appear to be related to different 

aspects of school readiness, it is worth noting that conflict within relationships was 

associated with worse vocabulary skills and lower inhibitory control was associated with 

worse behavioral readiness. Both of these associations make logical sense. Children may 

experience conflict with their teachers because they are not able to adequately express 

themselves, due to limited vocabulary skills. Furthermore, teachers may engage in less 

interactive dialogue with children whom they find difficult. This may impede expressive 

vocabulary growth as previous research has shown that responsive, developmentally 

appropriate interactions between children and adults can foster children’s learning 

(Burchinal et al., 2008).  It is also intuitive that children with lower inhibitory control 

would subsequently exhibit fewer behavioral readiness skills in the classroom. Though 

causality cannot be determined, it seems unlikely that poor behavior in the classroom 

would cause diminished inhibition. Clearly, EF and teacher-child relationship quality are 

differentially influencing school readiness. However, neither exists in a vacuum. It seems 

plausible that EF and teacher-child relationships might interact as children develop and 
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prepare for kindergarten. Based on this notion, a series of analyses in which associations, 

interactions, and mediational models including aspects of EF, teacher-child relationship 

quality, and school readiness were examined.  

 First, results revealed that EF skills were significantly negatively related to 

conflict in the teacher-child relationship. Subsequent analyses showed that inhibition was 

driving this association, and that WM and cognitively flexibility did not uniquely predict 

teacher-child conflict. Thus, it seems that children with poorer inhibitory control also 

experience more conflict with their teachers. This association has not been examined in 

previous research and confirms a main hypothesis of the present study. It makes logical 

sense that children who cannot inhibit inappropriate behaviors or responses would find 

themselves in conflicted teacher-child relationships. These children are likely disruptive 

and difficult to manage in the classroom setting. Though causality cannot be assumed, it 

seems less likely that conflict within the teacher-child relationship is producing low 

inhibitory control. Conflicted relationships may involve less positive, interactive dialogue 

and less frequent constructive help, which may impede the development of inhibition and 

other EF skills. However, it is not likely the sole cause of poor inhibitory control. Thus, 

as hypothesized, it seems clear that children who have low inhibition skills also have less 

positive and more conflicted relationships with their teachers.  

 After discovering that inhibition and teacher-child conflict were significantly 

related to one another, it was possible to examine how these two factors might interact as 

they influence school readiness. One approach to answering this question was to split the 

sample into two groups: one group consisting of children with higher overall EF scores 

and one with lower overall EF scores. Not surprisingly, children in the lower EF ability 
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group were significantly younger than those in the higher EF ability group. However, 

even when controlling for age, an interesting interaction was revealed. The analyses 

showed that conflict in the teacher-child relationship had a larger correlation with 

behavioral readiness for children with lower EF abilities, when compared to their higher 

EF peers. In other words, when children have lower EF abilities, teacher-child conflict is 

more strongly related to poor behavioral readiness. However, when children have more 

advanced EF skills, teacher-child conflict is not as strongly linked to diminished 

behavioral readiness. It is still unclear whether conflict causes worse behavioral readiness 

or if poor behavior causes conflict. Again, the association is likely bi-directional. 

However, causality is not necessarily as important in this case. Regardless of the causal 

direction, this finding has important implications for teachers. It suggests that although 

children with lower EF abilities may be more difficult to manage in the classroom setting 

or may elicit conflict with teachers, these are the children who most need positive, close 

teacher-child relationships. This finding also compliments the study conducted by 

Schmitt et al. (2012) in which conflicted teacher-child relationships were more 

detrimental to academic performance for children with worse behavioral regulation (i.e., 

inhibition and WM) when compared to those with better behavioral regulation. Though 

Schmitt and colleagues examined academic readiness and not behavioral readiness, the 

present study suggests that behavioral skills may be similarly affected by the interaction 

between cognitive abilities and teacher-child relationship quality. Taken together, these 

results suggest that higher EF skills or better behavioral regulation may serve as 

protective factors against the deleterious effects of teacher-child conflict on school 

readiness.  
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 Another way to understand how EF and teacher-child relationship quality might 

influence one another as they shape school readiness, was to test a mediational model. 

The hypothesized model (see Figure 1) initially proposed that the association between EF 

skills and school readiness would be mediated by teacher-child relationship quality. 

However, the actual associations in the present data restricted which mediational models 

could be tested. Two models fit the data and showed significant mediation effects. The 

Teacher-Child Relationship Quality Model (see Figure 2) revealed that the relationship 

between inhibition and behavioral readiness was fully mediated by overall teacher-child 

relationship quality. Still, the Teacher-Child Conflict Model (see Figure 3) provides a 

more detailed picture of what is actually occurring. In this model, the association between 

inhibition and behavioral readiness was fully mediated by conflict, which is a component 

of overall teacher-child relationship quality. In other words, when teacher-child conflict 

is included in the model, inhibition is no longer significantly related to behavioral 

readiness. As previously noted, children with lower inhibitory control have more 

conflicted teacher-child relationships and this conflict is also related to poorer behavioral 

readiness. The significant mediation effect adds new information by showing that the 

only reason inhibition was related to behavioral readiness was because both variables are 

uniquely associated with teacher-child conflict. A mediational effect such as this has not 

been shown in previous school readiness research.   

 The present study also examined the accuracy and predictive power regarding 

parent report of children’s attention and inhibition abilities. Though parent reports of 

children’s attention and inhibition were associated with children’s early math skills, they 

were unrelated to all other outcomes. This is surprising as one might expect parents’ 
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perceptions of children’s attention and inhibition to predict children’s performance on EF 

tasks, as well as their classroom behavior. However, parent report was not correlated with 

EF or classroom behaviors, which are the variables most conceptually linked to attention 

and inhibition skills. Parents also reported the number of years of preschool their children 

had previously attended. The basic logic underlying many preschool programs, including 

the federally funded Head Start program, is that time in a preschool classroom will help 

children gain the academic and behavioral skills necessary for kindergarten. However, 

results revealed that having more years of preschool attendance were not significantly 

related to any of the EF, teacher-child relationship, or school readiness measures. Though 

this finding is unexpected, it is not inexplicable. Perhaps the quality of specific preschool 

experiences is more important than the quantity of time spent in the preschool classroom.  

 Though this study bridges the gap between two fields of school readiness research 

that have typically been separate, there is still a great deal of research needed in the 

future. First, longitudinal studies should be conducted to determine causal directionality 

among the associations between inhibitory control, teacher-child conflict, and school 

readiness. This is particularly important when examining the behavioral component of 

school readiness. Currently, it is difficult to determine whether teacher-child conflict is 

detrimental to the acquisition of behavioral readiness skills, or if poor classroom behavior 

leads to conflict. Though the relationship may be bi-directional, longitudinal studies 

would help uncover the developmental trajectory of these problematic relationships and 

behaviors.  

 Future researchers are also encouraged to develop and test child-reported teacher-

child relationship scales. They should not be deterred by the overly positive and invalid 
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child reports of teacher-child relationship quality found in the present study. Given that 

there is no existing measure to assess teacher-child relationship quality from the 

perspective of young children, a new measure was created for this study. Although this 

measure did not wield valid results, it should be possible to create measures that validly 

and reliably examine teacher-child relationships from the student perspective. There is a 

great deal of research regarding teacher-child relationships, yet it is all based on the point 

of view of the teacher. Researchers should strive to capture the student perspective in 

order to paint a more complete picture of teacher-child relationships. 

By delving into the complexity of the preschool classroom on both the individual 

and interpersonal levels, it becomes clear that EF and teacher-child relationship quality 

cannot be examined as unrelated predictors of school readiness. EF skills, and 

specifically inhibition, are significantly related to conflict in the teacher-child 

relationship. Consequently, the link between teacher-child conflict and behavioral 

readiness differs based on EF ability, with the association becoming stronger for children 

with lower EF abilities. Furthermore, the mediational model shows that the relationship 

between inhibitory control and behavioral readiness is actually due to their unique 

associations with teacher-child conflict. When viewed together, it is evident that EF 

skills, teacher-child relationship quality, and school readiness are interrelated. Adding 

one of these three factors into the picture, changes the nature or strength of the 

associations between the other two variables. The association between inhibition and 

behavioral readiness becomes nonsignificant when controlling for teacher-child conflict, 

while the correlation between teacher-child conflict and behavioral readiness increases or 

decreases when EF skill-level is factored in.  
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The present study clearly shows that EF, teacher-child relationship quality, and 

school readiness are inextricably connected. Thus, one cannot improve school readiness 

until both of these factors are considered. Though strides have been made to close the 

income-based achievement gap, more interventions are needed if low-income children 

are to catch up to their higher-income peers. Certainly, future interventions should aim to 

improve EF skills in young children. However, teachers also need to be given the tools to 

foster positive, warm, and interactive relationships with the students whom they find 

most challenging. It is these students who are most negatively affected by conflicted 

teacher-child relationships. Future research may reveal that creating a positive 

relationship with a child who is struggling cognitively or behaviorally may not only 

improve school readiness, but also have lasting effects on long-term academic 

achievement.   
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APPENDIX A 

CONSENT FORM FOR CHILDREN’S RESEARCH STUDY 
 

 
Child’s Name: _______________________________________________________ 
  First Name    Last Name 
 
Parent or Guardian’s Name: _________________________________________________ 
    First Name   Last Name 
 
I agree that my child and I may participate in the Wake Forest University Research Study: 
 
Parent or Guardian’s Signature: __________________________________ Date: ___________ 
 
--------------------------------------------------------------------------------------------------------------------------------- 
 
Please return this signature page/questionnaire (completed or not) to your child’s teacher in the envelope 
provided. 
 

1) Child’s Birthday: _________________________    2) Child’s Gender: (please circle):   M    F 
 

3) Your relationship to the child: 
 _______Mother       _______Father     Other (please specify): _________________ 

 
4) Child’s preschool teacher(s): ____________________________________________ 

 
5) Child’s ethnicity:  

_______Black/African-American  _______White/Caucasian 
_______Hispanic   Other (please specify) __________________ 
 
 

6) What is the highest degree or level of school you have completed? 
 
_______Some high school, no diploma  _______High school diploma or GED 
_______Some college credit, no degree  _______Associate degree 
_______Bachelor’s degree   _______Master’s degree  
_______Doctorate degree 

 
 

7) How many years of preschool has your child attended before this year? ____________ 
 
 

8) Has your child attended a preschool(s) other than his/her current school?    Yes      No 
 
 

9) Does your child attend Lunch Bunch? If yes, how often? ________________________________ 
 

 
Please indicate how true each statement is for your child. Mark 

one box for each statement. 

Very 

True 

True Somewhat 

True 

Untrue Very 

Untrue 

My child is good at following directions.      

My child can easily stop an activity when she/he is told “no.”      

When practicing an activity, my child has a hard time keeping 

his/her mind on it. 

     

When drawing or coloring, my child shows strong concentration.       
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APPENDIX B  

STUDENT-TEACHER RELATIONSHIP SCALE – SHORT FORM 
 

Robert C. Pianta 
 
 
 

Child: ________________________________________    Teacher: ___________________________   

 

 

Please reflect on the degree to which each of the following statements currently applies to your 
relationship with this child.  Using the scale below, circle the appropriate number for each item. 
 
 

Definitely does not 

apply 

1 

Not 

really 

2 

Neutral, 

not sure 

3 

Applies somewhat 

4 

Definitely applies 

5 

 

 

1. I share an affectionate, warm relationship with this child. 1 2 3 4 5 

2. This child and I always seem to be struggling with each other. 1 2 3 4 5 

3. If upset, this child will seek comfort from me. 1 2 3 4 5 

4. This child is uncomfortable with physical affection or touch from me. 1 2 3 4 5 

5. This child values his/her relationship with me. 1 2 3 4 5 

6. When I praise this child, he/she beams with pride. 1 2 3 4 5 

7. This child spontaneously shares information about himself/herself. 1 2 3 4 5 

8. This child easily becomes angry with me. 1 2 3 4 5 

9. It is easy to be in tune with what this child is feeling. 1 2 3 4 5 

10. This child remains angry or is resistant after being disciplined. 1 2 3 4 5 

11. Dealing with this child drains my energy 1 2 3 4 5 

12. When this child is in a bad mood, I know we’re in for a long and difficult day. 1 2 3 4 5 

13. This child’s feelings toward me can be unpredictable or can change suddenly. 1 2 3 4 5 

14. This child is sneaky or manipulative with me. 1 2 3 4 5 

15. This child openly shares his/her feelings and experiences with me. 1 2 3 4 5 

 

 1992 Pianta, University of Virginia. 
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APPENDIX C 

TEACHER RATING SCALE OF SCHOOL ADJUSTMENT (Birch & Ladd, 1997) 

On-Task Classroom Involvement Subscale (Betts & Rotenberg, 2007) 

 

Child: ____________________________________    Teacher: ____________________________ 

 

Please indicate the degree to which each of the following statements applies to this child. Check 

the box that is most appropriate for each item.  

 

 

  

 

  

                  Statement Doesn’t Apply 
Applies 

Somewhat  

 

Certainly 

Applies 

This child follows teacher’s directions. 
 

 
 

This child uses classroom materials responsibly.  
 

 
 

This child listens carefully to teacher’s 
instructions and directions.  

 
 

 

This child is interested in classroom activities.  
 

 
 

This child responds promptly to teacher’s 
requests. 

 
 

 

If this child’s activity is interrupted, he/she goes 
back to the activity.  

 
 

 



 71 

APPENDIX D 

 

PEG TAPPING SCRIPT 
 

INTRODUCE THE ACTIVITY AS FOLLOWS: 

Hold the peg in one hand and tell child We are going to play a new game. 

Tap the peg one time on the table. Hand the peg to the child and tell him/her, 

Now you tap one time on the table. Continue practicing until the child only 

taps one time 

 
 

Once the child has successfully tapped one time, take back the peg 

and tap two times on the table. Hand the peg back to the child and 

tell him/her, Now you tap two times on the table. Continue 

practicing until the child only taps two times. 

 
PRACTICE: 
RULE 1: Great, now we are ready to play the game. When I tap one time (tap 

one time and hand the child the peg) I want you to tap two times. 

Practice until the child is successful on two consecutive trials. Take the 

peg back and say, 

 
 

RULE 2:   When I tap two times (tap the peg two times on the table and hand it to the child) I 

want you to tap one time. Continue practicing until the child is successful on 

two consecutive trials. Ready to play my game? 

PRETEST: 
TRIAL 1: Tap one time and hand the peg over to the child to respond. 

• If the child responds correctly, praise the child and proceed to 

Trial 2. 

• If the child responds incorrectly or not at all, follow rules 

for Extended Practice. 

 
TRIAL 2: Tap two times and hand the peg to the child to respond. 

• If the child responds correctly again, praise the child and 

count these first two practice trials as trials 1 and 2 of 
testing. GO TO TRIAL 3. 

• If child responds incorrectly or does not respond at all, 

follow rules below for Extended Practice. 

MATERIALS: 1 wooden dowel (6 inches long, ¼ inch in diameter). 
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Extended Practice: If the child responded incorrectly or not at all on either of 

the above trials, these trials are counted as practice. Remind the child of 

both rules, beginning with the first rule the child identified incorrectly. Then 

begin the pretest again. If the child is wrong on either of these two pretest 

trials, the instruction and pretest procedure can be repeated once more. 

 
 
NOTE: THE PRETEST TRIALS ARE TRIALS 1 AND 2 ON THE SCORE SHEET. Record 

the child’s answers for the pretest trials 1 and 2 on the score sheet. If the child 

gets both trials 1 and 2 correct, proceed to testing and BEGIN WITH TRIAL 3. 

If the child does not get both trials 1 and 2 correct after the third attempt of the pretest, 
proceed to Trial 3, but do NOT remind child of rules again.  
TESTING: Administer the tapping in the order listed on the score sheet and 

record responses in the table. If the child taps other than 1 or 2 
times, record the number of taps on the “other” line. 

 
Do NOT give feedback to the child during or between trials. 
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PEG TAPPING SCORING SHEET 
 
 

Trial # Taps Correct 

Response 

Child Response 

(RECORD # OF TAPS) 

  

Score (0-1) 

1 (pretest) 1 2   

2 (pretest) 2 1   

3 2 1   

4 1 2   

5 2 1   

6 2 1   

7 1 2   

8 1 2   

9 1 2   

10 2 1   

11 1 2   

12 2 1   

13 2 1   

14 1 2   

15 1 2   

16 2 1   
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APPENDIX E 

 

 

BUNNIES AND BOATS SCRIPT  
 

 
Here’s a blue rabbit and here’s a red boat. Now we’re going to play a card game. This is the color game. In 

the color game, all the blue ones go here (point to bin on left), and all the red ones go there (point to bin on 

right).  

 

Sort one card. See here’s a blue one, so it goes here (place it face down in 

correct bin).  

 

If it’s blue it goes here, but if it’s red it goes here. Now here’s a red one. Where 

does this one go? (or do opposite of first card)  

 

If correct: Very good! You know how to play the color game.  

If child points: Can you help me put this red one down? (needs to be face down) 

 

Let’s do another! (even if incorrect)  

For each card say: Here’s a red/blue one, where does it go?  

Same type of card should not be shown back to back 

 

Now we’re going to play a new game. We’re not going to play the color game anymore. We’re going to 

play the shape game. In the shape game, the rabbits go here (point to bin on left) and all the boats go here 

(point to bin on right).  

 

Remember, if it’s a rabbit, put it here, but if it’s a boat, put it here. Okay? (no practice) 

 

For each card say: Here’s a rabbit/boat, where does it go?  

Same type of card should not be shown back to back 

Ok, you played really well. Now I have a more difficult game for you to play. In 

this game, you sometimes get cards that have a black border around it like this 

one (showing a red rabbit with a border).  

 

If you see cards with a black border, you have to play the color game. In the color game, red ones go here 

and blue ones go there (point to bins). This card’s red, so I’m going to put right there (place face down in 

bin). But if the cards have no black border, like this one (show red rabbit without border), you have to play 

the shape game. In the shape game, if it’s a rabbit, we put it here, but if it’s a boat, we put it there (point to 

appropriate bins).  

 

This one’s a rabbit, so I’m going to put it right here (place it face down in bin). 

Okay? Now it’s your turn.  

 

For each card repeat the rule: If there’s a border, play the color game. If there’s 

no border, play the shape game. Here’s one with a border/no border. Where does 

it go? Same type of card should not be shown back to back.  
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APPENDIX F 

 

NUMBER KNOWLEDGE TEST: TEST ITEMS 

 
Preliminary  

Let’s see if you can count from 1 to 10. Go ahead.  
 
 

Level 0 (4-year old level): Go to Level 1 if 3 or more correct  
1. Can you count these chips and tell me how many there are? (Place 3 

counting chips in front of child in a row)  
 

2a.  (Show stacks of chips, 5 vs. 2, same color). Which pile has more?  
2b.  (Show stacks of chips, 3 vs. 7, same color). Which pile has more?  
 
3a. This time I’m going to ask you which pile has less.  

(Show stacks of chips, 2 vs. 6, same color). Which pile has less?  
3b. (Show stacks of chips, 8 vs. 3, same color). Which pile has less?  
 
4.  I’m going to show you some counting chips (Show a line of 3 red and 4 

yellow chips in a row, as follows: R Y R Y R Y Y). Count just the yellow 
chips and tell me how many there are.  

 
5. Pick up all chips from the previous question. Then say: Here are some 

more counting chips (Show mixed array [not in a row] of 7 yellow and 8 
red chips). Count just the red chips and tell me how many there are.  

 
 
 

 Level 1 (6-year-old level): Go to Level 2 if 5 or more correct  
 

1. If you had 4 chocolates and someone gave you 3 more, how many 
chocolates would you have altogether?  

 
2. What number comes right after 7?  
 
3. What number comes two numbers after 7?  
 
4a. Which is bigger: 5 or 4?  
4b. Which is bigger: 7 or 9?  
 
5a. This time, I’m going to ask you about smaller numbers.  

Which is smaller: 8 or 6?  
5b. Which is smaller: 5 or 7?  
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6a. Which number is closer to 5: 6 or 2?  
 

(Show visual array after asking the question) 
 
 
     
6b. Which number is closer to 7: 4 or 9?  
 

(Show visual array after asking the question) 
 

 
 
7.  How much is 2+4? (OK to use fingers for counting) 
 
8.  How much is 8 take away 6? (OK to use fingers for counting) 
 
9a. (Show visual array - 8 5 2 6 - and ask child to point to and name each 

numeral).  
 

 
 

 
 When you are counting, which of these numbers do you say first? 
 
9b. When you are counting, which of these numbers do you say last? 
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APPENDIX G 

TEACHER-CHILD RELATIONSHIP CHILD QUESTIONNAIRE  

Child:  _______________________      Teachers: ____________________________      

 

Only ask the follow-up question when the child answers “yes.” If the child says “no,” 

continue to the next question. 

 

1. Do you like being in Ms. ____ and Ms. ____’s class? Yes No 

      How much do you like being in their class: a lot or a little? A lot A Little 

2. Do you like Ms. _____ (teacher 1)? Yes No 

      How much do you like her: a lot or a little? A lot A little 

3. Do you like Ms.______ (teacher 2)? Yes No 

       How much do you like her: a lot or a little? A lot A little 

4. Do you like talking to Ms.____ (teacher 1)? Yes No 

      How much do you like talking to her: a lot or a little? A lot A little 

5. Do you like talking to Ms.____ (teacher 2)? Yes No 

      How much do you like talking to her: a lot or a little? A lot A little 

6. If you’re unhappy, does Ms. ___ (teacher 1) make you feel better? Yes No 

      How much better does she make you feel: a lot or a little? A lot A little 

7. If you’re unhappy, does Ms. ___ (teacher 2) make you feel better? Yes No 

           How much better does she make you feel: a lot or a little? A lot A little  

8. Does Ms. _____ (teacher 1) listen to you? Yes No 

      Does she listen to you sometimes or a lot of the time? Sometimes A lot of the Time 

9. Does Ms. _____ (teacher 2) listen to you? Yes No 

           Does she listen to you sometimes or a lot of the time? Sometimes A lot of the Time 

 

Continue to next page  
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10. Does Ms. ____ (teacher 1) tell you when you’ve done a good job? Yes No 

 
     Does she say you’ve done a good job sometimes or a lot of the 

time? 
Sometimes A lot of the Time 

11. Does Ms. ____ (teacher 2) tell you when you’ve done a good job? Yes No 

 
      Does she say you’ve done a good job sometimes or a lot of the 

time? 
Sometimes A lot of the Time 

12. Do you get in trouble in class? Yes No 

      Do you get in trouble sometimes or a lot of the time? Sometimes A lot of the time 

13. Does Ms. _____ (teacher 1) ever get mad at you? Yes No 

      Does she get mad sometimes or a lot of the time? Sometimes A lot of the Time 

14. Does Ms. _____ (teacher 2) ever get mad at you? Yes No 

      Does she get mad sometimes or a lot of the time? Sometimes A lot of the Time 

15. Does Ms. _____ (teacher 1) do fun things with you? Yes No 

      Does she do fun things sometimes or a lot of the time? Sometimes A lot of the time 

16. Does Ms. _____ (teacher 2) do fun things with you? Yes No 

           Does she do fun things sometimes or a lot of the time? Sometimes A lot of the Time 
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