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Abstract
This study sought to expand current knowledge about aspects of the teacher-child relationship
that may facilitate accuracy in teacher reporting on children’s higher-order cognitive skills,
including attention, working memory, and executive functioning (EF). The study proposed a
model of children’s cognitive functioning, wherein performance-based neuropsychological

measures of children’s attention, working memory, and EF and teacher-student relational warmth
predicted teacher reports of children’s abilities. The final sample for this study included 37
teachers and their 8- to 12-year old students. Results found that teachers’ behavioral reports
captured children’s true neurocognitive abilities, as measured by performance-based
neuropsychological measures. Teacher warmth was related to teachers’ reports of children’s
abilities such that greater warmth was associated with fewer reported cognitive problems, and
less warmth was associated with a greater number of reported cognitive problems. Hierarchical
regression analyses showed that above and beyond that which was accounted for by
performance-based neuropsychological measures, teacher warmth accounted for significant
variance in teachers’ reports of children’s abilities. Lastly, moderation analyses showed that
teacher warmth significantly interacted with true attention abilities to predict teachers’ reports of
inattention; moderate warmth was predictive of the most accurate teacher reports, whereas low
warmth predicted over-report of attention problems, and high warmth predicted under-report of
attention problems. The results of this study help to identify promising targets of teacher-based
interventions for children whose cognitive deficits may be negatively impacting their
performance in school and who may not be correctly identified for academic supports and/or
early intervention services.
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Chapter 1: Introduction and Review of Literature
Teachers are often called upon to evaluate a child’s cognitive abilities for a variety of
reasons. These evaluations are often quite accurate in predicting grades and domain-specific
achievement tests (Jussim & Eccles, 1992). Although teachers may be accurate in identifying
children’s specific academic ability, are they as accurate in reporting on children’s broad
cognitive abilities such as attention, working memory, and executive functioning (EF)?
Additionally, what factors, beyond student performance in the classroom, influence teacher
perceptions of children’s cognitive abilities? The present study sought to fill the gap in the
existing literature first by comparing neuropsychological assessments of children’s attention,
working memory, and executive functioning with teachers’ corresponding evaluations of ability,
and, second, by looking at how the quality of the teacher-student relationship might contribute to
the accuracy of the teachers’ perceptions.
Teachers’ accuracy in evaluating children’s cognitive abilities is important to assess
because researchers have found that teachers’ perceptions have an effect on students’ academic
achievement (Baker, Tichovolsky, Kupersmidt, Voegler-Lee, & Arnold, 2015; Jussim & Eccles,
1992). It may be the case that teachers who accurately assess their students’ cognitive and
executive functioning are more willing to encourage students to reach their full potential by
tailoring learning environments that meet children’s specific abilities. If, however, teachers are
inaccurate in their predictions of students’ abilities, they may fail to refer struggling students for
services, help with the early identification of specific learning disorders, or attribute behavioral
difficulties to cognitive or academic deficits resulting in referral to inappropriate services. If
teachers are inaccurate in evaluating children’s cognitive abilities, understanding what
contributes to this inaccuracy as well as correcting teachers’ perceptions will be an important
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component in school-based interventions promoting positive academic outcomes as well as
allocation of special education services and other academic accommodations (e.g., individualized
education plans [IEPs], 504 plans).
Further, teacher accuracy is important to evaluate because psychologists often call upon
them to evaluate students’ abilities in a variety of cognitive domains when they are not
performing on par with their peers. Teachers play a very central role as informants for children’s
cognitive abilities for the purpose of clinical diagnoses and treatment planning. Psychologists are
not the only ones that rely on their accuracy; parents need to have a good idea of whether or not
their child is meeting his/her full potential, which is largely determined by teacher reports.
Parents make decisions about what kinds of extra help or specialized instruction their child may
need and decide on long-range academic/career plans often based on teachers’ evaluations of
their child. Therefore, in addition to teachers playing a role in academic intervention, they also
play an important role in clinical referral, diagnostic decision-making, and ultimately, access to
external intervention services.
Research conducted by Bosma, Hessels, and Resing (2012) found that teachers do value
input from dynamic testing, such as neuropsychological assessment, in addition to standard
information, such as diagnosis, regarding educational planning for students. Though teachers
indicated that they value these additional sources of information, the presence or absence of it
did not affect their sense of efficacy in predicting child ability and creating educational plans for
individual students (Bosma et al., 2012). This indicates a reciprocal relationship between
teachers, psychologists, and parents in creating educational plans for struggling children. In sum,
teachers are relatively confident in their evaluations of children’s abilities (with or without
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dynamic testing), these perceptions map onto academic achievement and impact clinical decision
making for psychologists.
Commensurate with studies asserting teachers’ confidence in their ability to evaluate
students’ abilities, Jussim and Eccles (1992) found that teachers were able to predict student
achievement with considerable accuracy. Their study found that teacher perceptions of student
performance, talent, and effort significantly correlated with student end of the year grades and
math achievement tests (Jussim & Eccles, 1992). Researchers have found that teachers are able
to demonstrate accuracy in their assessments of children’s reading abilities (Feinberg & Shapiro,
2003; Teisl, Mazzocco, & Myers, 2001; Titley, D’Amato, & Koehler-Hak, 2014) and
mathematics (Gabriele, Joram, & Park, 2016; Teisl, Mazzocco, & Myers, 2001). Overall,
teachers have been found to be accurate reporters of academic achievement (Sudkamp et al.,
2012), however, unlike academic achievement, which is measured by mastery of the curriculum,
cognitive abilities are not a focus of curriculum but rather facilitate learning. Therefore, it is
important that we ask: how accurate are teachers in their evaluations of children’s cognitive
abilities?
Teachers have been shown to be accurate in their estimates of children’s overall
intelligence (IQ) (Baudson, Fischbach, & Preckel, 2016; DeYoung, 2009). Yet, despite being
relatively accurate with gestalt estimates of cognitive ability, meta-analyses have found that a
substantial proportion of variation in teachers’ evaluations was not accounted for by student
performance, necessitating investigation of other factors that may help account for such variance
(Sudkamp et al., 2012). Little research has been done to evaluate the accuracy with which
teachers are able to report on their students’ different cognitive abilities, such as attention,
working memory, and executive functioning. Therefore, there is significant variance yet
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unaccounted for in teachers’ estimates of overall intellect and a lack of evidence for teachers’
accuracy in reporting on distinct cognitive domains. Given that teachers’ judgments of students’
abilities influence what teachers expect of their students, impact special education placement
(Baudson, Fischbach, & Preckel, 2016), and impact later life academic and career opportunities
(Marsh & Martin, 2011; Neisser et al., 1996), as well as contribute to clinical decision making, it
is important to understand what factors affect teacher accuracy/inaccuracy in reporting.
One factor affecting teachers’ accuracy may be the quality of the teacher-child
relationship. Prior researchers have shown that student-teacher relationships characterized by
high warmth and low conflict predict greater student academic success (Baker, Grant, &
Morlock, 2008; Christensen, 1960; Connor, Son, Hindman & Morrison, 2005; Gettinger, 1984).
This is important because a teacher’s warmth is indicative of the amount of extra resources, such
as time and individual attention, that a teacher may be willing to expend on a child. Positive
teacher-student relationships are more likely to motivate teachers to devote extra time and
resources to struggling children (Baker et al., 2008).
In sum, the present study proposed an additive model of children’s cognitive and
executive functioning, wherein teacher perceptions of children’s abilities were predicted by
performance based neuropsychological measures and teacher-student warmth. The proposed
model rests on the assertion that teachers are able to accurately predict children’s cognitive
abilities, but that these perceptions are influenced by a variety of factors, specifically teacher
warmth towards the child. Furthermore, the present study also proposed a model for which
exploratory analyses were conducted, hypothesizing that teacher-student relational factors (i.e.,
warmth and conflict) would interact with children’s abilities to predict teacher ratings of
attention, working memory, and executive functioning. Figure 1 is a theoretical model that
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outlines this exploratory hypothesis that was investigated. The literature that follows will review
the existing research on teacher assessment of children’s cognitive abilities, and the effect of
teacher-student relational factors such as warmth on ratings of children’s attention, working
memory, and executive functioning.

Teacher
Relational
Factors
(Warmth and
Conflict)

Neuropsychological
Measures of Child’s
Abilities

Teacher’s Evaluation
of Child’s Abilities

Figure 1. Teacher relational factors moderate the relationship between children’s attention,
working memory, EF, and teacher’s evaluation of a children’s abilities.
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Definitions and Assessments of Attention, Working Memory, and Executive Functioning
Attention, working memory, and executive functioning (EF) are highly researched
constructs in the neuropsychological literature (Lezak, Howieson, Bigler, & Tranel, 2012;
Mirsky, Anthony, Duncan, Ahearn, & Kellam, 1991; Nigg, Willcutt, Doyle, & Sonuga-Barke,
2005; Suchy, 2009). Attention and working memory are cognitive functions concerned with
ability and knowledge, whereas executive functioning pertains more to the expression of abilities
through behavioral performance, thus consisting of the capacities required for an individual to
engage in independent, purposive, self-directed, and self-serving behavior (Lezak, 1982; Lezak
et al., 2012). While neuropsychological testing is able to differentiate between these domains
(Lezak et al., 2012), prior research has demonstrated that these constructs work together to
support higher order cognitive processing and intelligence (Baddeley, 1983; Barkley, 1997;
Friedman, Miyake, Corley, Young, DeFries, & Hewitt, 2006; Lezak et al., 2012; Nigg et al.,
2005; Schweizer & Moosbrugger, 2004). Furthermore, attention, working memory, and EF
demonstrate clinical utility in the assessment, diagnosis, and functional behavioral consequences
of attention-deficit/hyperactivity disorder (ADHD) (Barkley, 1997; Lezak et al., 2012; Nigg et
al., 2005). There are a number of well-validated neuropsychological tests and behavioral reports
used in the measurement of these abilities, and identification of related deficits (Lezak et al.,
2012). The study utilized performance-based measures with the child participants and behavioral
checklists with the teachers in order to answer the hypotheses that were tested.
Teacher accuracy refers to the correspondence between teachers’ evaluations of observed
child behaviors as indicators of cognitive functioning and performance-based
neuropsychological measures of those same constructs. The accuracy of teachers reporting on
children’s cognitive functioning more broadly has not been investigated. In the present study,
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teachers’ reports of their students’ attention, working memory, and executive functioning were
compared to results from comprehensive neuropsychological assessments. By including multiple
measures of cognitive and executive functioning, the teachers’ ability to accurately report could
be assessed with sufficient specificity.
Attention. Three separate attentional systems have been defined in the literature and
include, one for readiness to respond, a second for setting criterion for response to external
stimulus, and a third for maintaining selection of defined response and inhibiting responses to
competing targets (Stuss, Binns, Murphy, & Alexander, 2002). Though there are many
dimensions along which attention can be examined, the present study focused on selective and
sustained visual attention. Selective attention is the ability to focus on a specific set of stimuli
amongst the presence of multiple irrelevant stimuli (Barry, Klinger, Lyman, Bush, & Hawkins,
2001). Sustained attention, in contrast, is the ability to maintain focus on a particular stimulus for
a prolonged period (Barry et al., 2001). More broadly, attention control refers to the ability to
suppress previously established rules and inhibit a response in favor of a new response that
follows a new rule/set of rules (Espy & Bull, 2010; Visu-Petra, Benga, & Miclea, 2007). Thus,
inhibition plays a very important role in attention processes. Inhibition resolves conflict in
processing stimuli, learned responses, and appropriate contextual factors, allowing an individual
to appropriately engage and disengage with stimuli in changing contexts (Espy & Bull, 2010).
Attention is a particularly important component to analyze in school-aged children because it
very directly influences a child’s ability to successfully learn in a classroom setting.
The present study used a measure of selective and sustained visual attention, the Conners
Continuous Performance Test —Third Edition, which is a performance-based
neuropsychological measure of overall attention abilities. This measure generates standardized
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scores of omissions, commissions, hit reaction time, and hit reaction time standard deviations
(Conners, 2008). Omissions are indicative of inattention, as they represent missed responses to
target stimulus. Commissions are indicative of impulsivity and/or inattention, depending on their
hit reaction time (HRT); high commission and high HRT indicate impulsivity, while high
commission and low HRT indicate inattention. Hit reaction time (HRT) is the mean response
speed, as measured in milliseconds. In addition to guiding the commission interpretation, the
HRT is also indicative of either a conservative response style (slower HRT) or a liberal response
style (faster HRT). Lastly, there is the hit reaction time standard deviation (HRT SD), which
provides a measure of consistency of response speed throughout administration of the CPT-3. A
high HRT SD indicates greater inconsistency, and suggests inattentiveness. The Conners CPT-3
has demonstrated that it accurately discriminates between clinical populations (i.e., an ADHD
sample, clinical non-ADHD sample, etc.) and the general population (Conners, 2014). Thus, the
CPT-3 demonstrates clinical utility as a performance based measure for identifying attention
deficits.
In comparing teacher reports of attention with neuropsychological assessments, the data
are not clear. For example, Hale, Fiorello, and Brown (2005) investigated the effect of a
medication on classroom academic performance and behavior in a sample of children diagnosed
with Attention Deficit Hyperactivity Disorder (ADHD). Teacher ratings of behavior, direct
observations of classroom academic performance and behavior, and neuropsychological
assessments were taken before and after treatment. Results indicated that the medication led to
improved teacher ratings and improved child academic performance. However,
neuropsychological assessment revealed that it was only those children who had substantial
deficits in executive function and self-regulation (not strictly attention problems) who improved
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on their assessment scores. This suggests that teacher perceptions of children’s improvement do
not always translate into similar changes on children’s neuropsychological measures.
Other work has also had mixed findings. For example, a study conducted by AranFilippetti and Krumm (2013) with third through sixth graders found that teacher reports of
behavioral profiles of attention abilities mapped onto performance-based measures of inattention,
but that teacher reports of behavioral profiles of hyperactivity were only predictive of error rates
in participant responding. Hyperactivity, as an observed behavioral profile in the school setting,
does not have as strong a relationship to neurocognitive ability as does observed attention
problems. Another study conducted by Allan, Allan, Lerner, Farrington, and Lonigan (2015)
with preschoolers found no associations between omission errors and teachers’ ratings of
children’s attention abilities (as assessed via the Strengths and Weaknesses of ADHD-Symptoms
and the Normal-Behaviors Rating Scale), though omissions were associated with higher levels of
teacher-rated inattention. This suggests that performance-based measures of attention are
captured in teacher reports of inattention, specifically.
Work examining the relationship between behavioral reports of inattention and
hyperactivity with academic achievement has been similarly inconsistent. A study conducted by
Dittman (2016) found that teacher-rated inattention related to all measures of students’
phonological processing and alphabet knowledge and knowledge of high frequency words. This
relationship was mediated by pre-reading skills, which suggests that attention problems may be
compromising reading development in the earliest educational stages, and thus may be better
picked up on in behavioral reports (Dittman, 2016). Teacher-reported hyperactivity was not
related to children’s phonological processing, but only to letter name knowledge (as was
inattention) (Dittman, 2016). Overall, these findings suggest that informant-reported inattention,
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much more than hyperactivity, is predictive of early academic achievement. Holmberg and Bolte
(2014) similarly found that the best predictor for school outcomes at the age of 16 years, made
when participants were 7 and 10 years old, were the Conners items representing inattentiveness
and distractibility.
Working memory. Working memory refers to the ability to temporarily store and
manipulate information to conduct tasks such as language comprehension, learning, and
reasoning (Baddeley, 1992; Mather & Woodcock, 2001). Some researchers believe that working
memory is different from short-term memory in that it allows for multiple sources of information
to be simultaneously active and discriminately utilized to complete specific tasks (Hoskyn,
2010). Others would say that its definition has evolved from a unitary short-term memory
system, and that working memory can be divided into three subcomponents: central executive,
visuospatial sketch pad, and the phonological loop (Baddeley, 1992). Thus, working memory
seems to be replacing the concept of short-term memory (Baddeley, 1992; Crowder, 1982).
Current research frequently examines working memory using either a psychometric approach, or
as a system for concurrent storage and manipulation of information (Baddeley, 1992). Though
the difference between short-term memory and working memory is highly debated between
theorists, the present study focused on working memory as a unique concept that is separate
(though likely derived from) short-term memory.
Overall, the most widely accepted model of working memory is an extension of Baddeley
and Hitch’s (1974) three-component system, which has been amended to include four
components (Baddeley, 2001). These include the central executive (control system), visuospatial
sketchpad (processes visual and spatial information), phonological loop (processes verbal and
auditory information), and the episodic buffer (transfer between working memory processes and
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long-term memory/storage). Of these components, the phonological loop is the most empirically
supported component owing to the relative ease in measuring and manipulating performance on
phonological tasks (Baddeley, 2003; Leffard et al., 2006).
As previously stated, there are shared physiological correlates between attention, working
memory, and executive functioning. Specifically pertaining to working memory processes, the
lateral prefrontal cortex plays an important role in interfacing between perceptual information
and stored information, and thus provides a mechanism to simultaneously keep information
active and access stored information (Gazzaniga, Ivry, & Mangun, 2014). Working memory
enables goal-oriented behavior, which includes decision-making (Gazzaniga et al., 2014).
Working memory is a very important component in a child’s development, as it allows
for engagement in complex social endeavors, interpersonal development, and cognitive tasks
(Hoskyn, 2010). Working memory develops early on in childhood and can be evaluated in
children as young as preschool age (Hoskyn, 2010; Isquith, Gioia, and Espy, 2010). A study
conducted by Maehler and Schuchardt (2016) examined the role of Baddeley’s (1992) model of
working memory in school achievement, and found that children with diminished school
achievement also showed deficits in working memory functioning, irrespective of intelligence,
though children with average school achievement did not show deficits in working memory. This
demonstrates the importance of working memory in school achievement and academic outcomes.
Additional research has analyzed the unique contributions of short-term memory and
working memory as they relate to achievement. A study by Swanson (1994) found that although
these two factors account for separate variance in reading comprehension and mathematics (both
of which are critical to achievement in elementary and secondary education), working memory
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makes a more significant contribution to children’s overall performance. This is a primary reason
that the current study focused specifically on working memory and not on short-term memory.
The literature supports the assessment of working memory through examination of
multiple mechanisms and the present study accomplished this task by assessing the child’s
working memory using the Wechsler Intelligence Scales for Children –Fourth Edition (WISCIV) and comparing results to the Teacher form of the Behavior Rating Inventory of Executive
Function (BRIEF). The Working Memory Index of the WISC-IV is comprised of two core
subtests. The first of these is digit span, which is composed of digits forward, a measure of “rote
learning and memory, attention, encoding, and auditory processing” (Wechsler, 2003, p. 16) and
digits backward, a measure of “WM, transformation of information, mental manipulation, and
visuospatial imaging” (Wechsler, 2003, p. 16). The second subtest of the WMI is letter-number
sequencing, which involves “sequencing, mental manipulation, attention, short-term auditory
memory, visuospatial imaging, and processing speed” (Wechsler, 2003, p. 17). Therefore, the
WMI succeeds in measuring both rehearsal and transformation of phonological information,
though it does not necessarily tap into the visuospatial sketchpad (Leffard et al., 2006), which is
more concerned with objects’ characteristics such as color, shape, location, etc. (Baddeley,
2003).
Teacher reports of behavioral problems (specifically attention problems) are related to
children’s performance-based measures of working memory. This makes sense given that
performance-based tests of attention and tests of working memory are often described
interchangeably because both require attention and temporary storage of information (Lezak et
al., 2012). Given that attention, working memory, and executive functioning are interrelated
cognitive processes, their relationship to one another is necessarily a part of many analyses. A
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study conducted by Lee, Riccio, and Hynd (2004) found that working memory and disinhibition
were significantly related to teacher-reported attention problems. More specifically, children’s
working memory (attained using performance-based measures) was found to mediate the effect
of disinhibition on reported attention problems. Therefore, teacher reported attention problems
were related to working memory deficits as well as executive functioning abilities. Another study
conducted by Maehler and Schuchardt (2016) examined the role of working memory in
academic achievement and found that children with lower academic achievement had deficits in
working memory, while those with regular achievement did not, and that this difference was
irrespective of intelligence. This suggests that working memory does indeed impact
achievement, and that teachers often capture this deficit in their behavioral reporting of attention
problems.
Prior research has evaluated the reliability of teacher-reported behavioral difficulties for
detection of children with poor working memory difficulties using the Working Memory Rating
Scale (WMRS; Alloway, Gathercole, Kirkwood, & Elliot, 2009a). The researchers’ findings
indicate that teachers are indeed able to provide behavioral ratings that correspond with
performance-based measures of working memory. Working memory deficits as indicated by
higher scores on the WMRS were indeed associated with lower memory scores on the
Automated Working Memory Assessment and the WISC-IV Working Memory Index.
Another study found that teacher identification of working memory deficits using
behavioral checklists successfully differentiated children with such difficulties from those with
ADHD (Alloway et al., 2009b). Three different teacher checklists (the Conners, BRIEF, and
WMRS) were administered to all participants. Findings indicate that two of the checklists were
able to differentiate children with ADHD from those with working memory deficits: children
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with ADHD had elevated scores across all four subscales on the Conners and the BRIEF, while
the working-memory impaired children showed elevated scores on the cognitive
problems/inattention subscale of the Conners, and the working memory, initiate, and monitor
subscales of the BRIEF. The WMRS was not able to distinguish between the ADHD and WMimpaired children, though it was able to distinguish children with attention and working memory
deficits from the control group of typically developing children. These studies provide evidence
that teachers are able to assess working memory using behavioral checklists, and do so with
some specificity.
The Working Memory scale of the BRIEF was developed to have strong content validity,
and items included on this subscale were selected from clinical interviews with parents and
teachers to capture the most common descriptions of problematic expressions of executive
functions (Gioia, Isquith, Guy, & Kenworthy, 2000). Pediatric neuropsychologists and the
authors of this measure came to an agreement regarding the fit of each item to its intended scale,
and allowed for items to be assigned to a second scale when appropriate. The Working Memory
scale of the BRIEF has been shown to have sound content validity and construct validity. Further
factor analyses show that the Working Memory scale, along with the Initiate, Plan/Organize,
Monitor, and Organization of Materials scales consistently load onto a metacognitive problemsolving dimension (Gioia et al., 2000). The Working Memory scale of the BRIEF has proven
able to differentiate children with deficits (i.e., ADHD combined type and inattentive) from a
non-clinical sample, with teachers predicting 83% of diagnostic group membership correctly
(Gioia et al., 2000, p. 78). Overall, the Working Memory scale of the BRIEF has demonstrable
clinical utility, in addition to sound psychometrics, as a behavioral measure of WM deficits and
related attention and EF problems.
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Executive functioning. Executive functioning (EF) is a broad term that refers to a
plethora of higher-order cognitive processes including formulating goals, planning, execution of
goal-directed plans, and effective performance (Lezak et al., 2012; Lezak, 1982). EF differs from
other cognitive functions insofar as it is concerned with how an individual goes about doing
something, and not the amount of knowledge, skill, or intellect that an individual may possess
(Lezak et al., 2012; Lezak, 1982). Goal formation includes conceptualization of both needs and
desires, beyond the motives related to organismic drive states and impulsive or reflexive
responses to physiological needs or environmental stimuli (Lezak, 1982). Planning refers to
several capacities, including sustained attention, ability to differentiate self from environment
and deal with both objectively, cognitive flexibility and ability to think of alternatives, evaluation
of choices, and utilization of a conceptual framework in decision making (Lezak, 1982).
Carrying out activities requires initiation, maintenance, switching, and stopping sequences of
purposeful and integrated behavior (Lezak, 1982; Luria, 1966; Luria, 1973). Effective
performance refers to the effectiveness of an individual’s behaviors, which requires monitoring,
self-correction, and regulation of tempo, intensity, and other qualitative aspects of a specific
behavior (Lezak, 1982). While cognitive deficits may result in specific impairment, executive
functioning deficits can have devastating functional consequences despite preserved cognitive
abilities (Lezak et al., 2012). It is evident that all of these aspects of EF are crucial to a child’s
ability to learn and achieve in school.
The cortical structures that primarily support EF include the prefrontal cortex and the
anterior cingulate cortex. These structures interconnect with limbic and brainstem regions
associated with emotionality and stress response (Durston et al., 2000). This relationship
demonstrates that EF is linked neurologically to the experience of stressful life events. EF is goal
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directed, and at high levels of emotional arousal, it is likely that these cognitive functions are
inhibited (Durston et al., 2000).
The existing research on children’s cognitive abilities has largely focused on the
evaluation of EF in younger-aged populations (Diamond, 2002; Zelazo & Muller, 2002) in an
effort to better understand how it develops in early childhood. Nevertheless, these cognitive
abilities are important to assess in older school-aged children as well, because these abilities play
a key role in children’s social and academic preparedness for school (Blair, 2002; Blair, Granger,
& Razza, 2005; Riggs, Blair, & Greenberg, 2004). The present study examined school-aged
children and addressed this gap in the literature by assessing children’s cognitive abilities further
along on their developmental trajectory. This age is crucial to overall development, as academic
performance during these years precedes higher education opportunities.
Although EF is often thought of as a distinct “domain,” much like attention and working
memory, it is not, in fact, a separate class of functions but rather a term that refers to the qualities
of the processes integral to all other functions (Lezak et al., 2012; Lezak, 1982). This includes
volition (intention, motivation, self-awareness), planning (identification and organization,
consideration of choice), purposive action (initiation, maintenance, and flexibility of the
behavior, requiring order and integration), and effective performance (monitoring, selfcorrecting, regulating, and other qualitative aspects of delivery) (Lezak, 1995). Overall, there is a
paucity of independent research that would define EF as a separable construct (Strauss,
Shermann, & Spreen, 2006). It is best to think of EF as necessarily related to and perpetually
operating on other cognitive processes (Lezak et al., 2012; Miyake et al., 2000).
It is important to note that although the neural processes and structures involved in EF
have a considerable amount of overlap with those processes and structures associated with
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general intelligence (Gray, Chabris, & Braver, 2003), EF and general intelligence are distinct
from one another (Blair, Zelazo, & Greenberg, 2005). In addressing the population of interest to
the present study, 8–12 year olds, the literature presents conflicting information regarding the
predictive power of executive functioning on general intelligence. A study conducted by Welsh,
Pennington, and Groisser (1991) examined 100 participants, age 3–12 years old, and found that
the majority of EF tasks were uncorrelated with IQ scores, suggesting that EF and IQ are indeed
distinct and unrelated. However, another study conducted by Brydges, Reid, Fox, and Anderson
(2012) tested 215 children between the ages of 7 years 1 month and 9 years 11 months and found
that EF strongly predicted intelligence. The discrepancy in these findings may be due to the
neuroanatomical changes that occur through childhood, testing methodology, and a general
overlap between the EF abilities that functionally support IQ testing. Regardless of the
relationship between EF and IQ, researchers have found that EF skills clearly relate to academic
performance.
Insofar as the measurement of executive functioning is concerned, cognitive flexibility,
or set shifting, is a primary focus (Delis, Kaplan, & Kramer, 2001). For the purposes of the
present study, select tests from the D-KEFS were used as a measure of overall EF. The first was
the Trail Making Test (TMT), one of the most sensitive traditional tests of executive functioning
(Reitan & Wolfson, 1993). Of the five conditions in the D-KEFS TMT, the Number-Letter
Switching condition, is a test of visual-motor sequencing and cognitive flexibility (Delis, Kaplan,
& Kramer, 2001). The second subtest utilized was the D-KEFS version of the traditional Stroop
test, otherwise known as the Color Word Interference Test (CWIT). The CWIT primarily
measures verbal interference effects on inhibition and cognitive switching (Delis, Kaplan, &
Kramer, 2001). These subtests have been well research and established as valid measures of EF.
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Furthermore, these subtests provide measures of EF with (CWIT) and without (TMT) a verbal
component.
Higher order self-regulatory processes impact children’s performance in the classroom,
but in what ways do teachers identify these problems? EF deficits are often associated with
behavioral disinhibition and vulnerability to externalizing disorders, such as ADHD (Young et
al., 2009). Therefore, observable behaviors should differentiate children with deficits in the
executive functions and/or ADHD from typically developing children. Behavioral measures of
disinhibition (such as substance use, conduct disorder, ADHD, and novelty seeking) were more
closely related to performance-based response inhibition than to working memory, updating, and
task-set shifting (Young et al., 2009).
Another study of 8–12 year olds found that teacher-reported child behaviors, specifically
higher adaptive functioning, academic performance, and fewer psychiatric symptoms, were
related to inhibitory control (Vuontela et al., 2012). This suggests that maturational factors and
executive functions are related to adaptive functioning and psychiatric symptoms, which can be
identified by teacher reports of child behavior (Vuontela et al., 2012). A study of preschoolers
found that teachers’ ratings of inattentive behavior were uniquely related to performance-based
measures of executive functioning and omission errors on a continuous performance test (Allan
et al., 2015). Furthermore, higher teacher-reported oppositional defiant behavior was related to
lower levels of child EF (Allan et al., 2015). This study also found that lower EF (as measured
by commission errors on a continuous performance test) was related to decreased academic
achievement, including phonological awareness, print knowledge, oral language, and math skills,
and higher EF was related to higher levels of academic skills.
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The research does support that behavior ratings can capture deficits in executive
functioning, especially as it relates to attention. The BRIEF is one such behavioral measure, and
it generates a number of clinical scales (i.e., the Working Memory scale, as previously
mentioned), which, on the basis of theoretical and empirical factor analytics, combine to form
two index scores (Behavioral Regulation and Metacognition) and one composite summary score
(the Global Executive Composite). The Behavioral Regulation Index (BRI) “represents a child’s
ability to shift cognitive set and modulate emotions and behavior via appropriate inhibitory
control” (Gioia et al., 2000, p. 20). The BRI relates more to the functional consequences of EF
deficits insofar as emotion and behavior regulation, rather than deficits in planning, organization,
and self-monitoring. The Metacognition Index (MI) measures constructs more closely aligned
with the definition of EF itself, as it is meant to capture the child’s ability to initiate, plan,
organize, and problem solve (including aspects of working memory), cognitively self-manage
and monitor own performance (Gioia et al., 2000). Lastly, the Global Executive Composite
(GEC) is generated from all the clinical scales, including those that load onto the BRI and MI,
and can be used as a summary measure of EF (Gioia et al., 2000). Given that the MI more
closely maps onto the definition of EF that the present study hoped to capture in teacher reports
of children’s abilities, the MI and the GEC had more theoretical support as indices of EF
comparable to the performance-based neuropsychological measures.
Factors that Influence Teacher Accuracy in Evaluating Children’s Attention, Working
Memory, and Executive Functioning
Given the frequency with which clinicians and parents rely on teacher reports of child
functioning to determine if and when additional academic supports are necessary, including
external intervention, it is imperative that we better understand what factors contribute to the
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accuracy of teachers’ reporting. If teachers are providing inaccurate assessments of ability and
achievement, then parents and clinicians are making ill-informed decisions. Thus, accuracy,
specifically, is the component of interest in the present analyses. The primary factor of interest is
the quality of the teacher-student relationship.
Teacher warmth. One factor that may contribute to teacher accuracy in ratings of
children’s abilities is how warm and affectionate they feel towards the child. Prior research has
shown that student-teacher relationships characterized by high warmth and low conflict predict
greater student academic success (Baker et al., 2008; Christensen, 1960; Connor, Son, Hindman
& Morrison, 2005; Gettinger, 1984). This suggests that the quality of the teacher-student
relationship plays a significant role in academic achievement. However, Pianta and Stuhlman
(2004) found that conflict and closeness both were significant predictors of teachers’ ratings of
children’s academic achievement. First grade teachers reported higher achievement ratings for
children with whom they had greater closeness, and reported lower achievement ratings for
children with whom they had more conflict. Therefore, it is possible that positive teacher-student
relational factors contribute to children’s academic achievement, or that relational factors impact
teachers’ perceptions/ratings of children’s abilities.
Alternatively, a child’s cognitive ability may prove, in fact, to be a characteristic that
impacts the degree of warmth in the relationship. At-risk youth (low income, chronic stress,
minority status, food insecure, etc.) may require extra attention from their teacher to keep pace
with their classmates. Sadly, they do not always receive a greater allocation of their teacher’s
resources. In fact, Split et al. (2012) found that “African American children, children with early
behavior problems, and children with low IQ [are] more likely to experience low warmth
throughout elementary school” (p. 1190). It is possible that the teacher’s prediction of low
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cognitive abilities, and thus expectation for poor performance, affects willingness to exert
additional energy and results in a diminished expression of warmth. If higher levels of teacher
warmth predict better academic outcomes, at risk students should be the recipients of a higher
degree of warmth than their proficient peers. Therefore, a third possibility is that teachers’
ratings are reciprocally related to children’s cognitive abilities and relational factors. That is,
children’s cognitive abilities may influence the degree of warmth that a teacher expresses, and
that warmth, in turn, facilitates academic achievement commensurate with ability, which appears
to reflect teacher accuracy.
Given the established relationship between teacher-student relational factors and
academic achievement, it is important to understand if warmth affects teachers’ ratings more
than actual ability. If that were the case, it would be important to use and interpret a relational
measure in addition to behavioral reports used to assess cognitive functioning.
Teacher-student conflict. Conflict between the teacher and child has also been
examined as another predictor of child academic achievement. “Conflict” has been
conceptualized as the degree to which a teacher-student relationship is negative and conflictual
(Pianta, 2001). “High conflict scores indicate that the teacher struggles with the student,
perceives the student as angry or unpredictable, and consequently the teacher feels emotionally
drained and believes he/she is ineffective (Pianta, 2001, p. 2). Research conducted by Ly, Zhou,
Chu, and Chen (2012) found that teacher self-reported warmth positively predicted children’s
reading achievement, and teacher self-reported conflict negatively predicted girls’, but not boys’,
math achievement in a sample of first- and second-grade Chinese American children. Their
findings are consistent with previous research, bolstering the relationship between high teacher
warmth, low conflict, and higher academic achievement. What is unknown, however, is how the
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positive effect of teacher warmth or indications of low conflict affect different aspects of
cognitive functioning, such as attention, working memory, and executive functioning, or whether
increased warmth/closeness or decreased conflict most influence the accuracy of teachers’
ratings.
The present study investigated the relationship between teacher warmth/closeness,
relational conflict, and three components of children’s cognitive functioning: attention, working
memory, and EF. How teacher-student relational factors relate to the accuracy of teacher ratings
of neuropsychological functioning is unclear. It may be that teachers who have a warm
relationship with a child may inflate their ratings of the child’s cognitive skills because of a “halo
effect,” or that as teachers get to know a student better, they are more accurate in their
assessments of the child’s abilities. Conflict may diminish the perception of abilities, or it may
increase distance and thus objective accuracy in assessment (though the research would suggest
that children with high conflict with teachers would benefit from warmth that could facilitate
better classroom engagement, and potentially improve achievement). This study explored the
relationship between teacher-student relational warmth/closeness and conflict, and the accuracy
of teachers’ ratings of the children’s cognitive abilities.
Hypotheses and Exploratory Analyses
A great deal of the literature supports the assertion that teachers accurately assess
students’ academic abilities. However, researchers typically use grades as indicators of students’
achievement; rarely do they look at teachers’ perceptions of students’ cognitive abilities
compared to neuropsychological testing. The present study addressed this issue. Children’s
attention abilities were measured using the Continuous Performance Test, Third Edition (CPT3), a neuropsychological test designed to measure an individual’s visual sustained and selective
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visual attention. Working memory will be assessed using the Working Memory Index of the
Wechsler Intelligence Scale for Children, Fifth Edition (WMI of the WISC-IV). The WMI
includes two subtests that assess immediate memory and cognitive flexibility. Executive
Functioning (EF) was assessed using the Color-Word Interference Test and the Trail Making
Test of the Delis-Kaplan Executive Function System (D-KEFS). The Color-Word Interference
Test measures inhibition; the individual inhibits the more automatic verbal response (which is
reading the stimulus) in order to generate a conflicting response (which is naming the dissonant
ink color). The Trail Making Test consists of five conditions, the most important of which is the
Number-Letter Switching condition that measures flexibility of thinking. The other conditions
measure visual scanning, number sequencing, letter sequencing, and motor speed in drawing
lines, all of which are necessary for and components of the switching task. All measures are
described below in the Methods section.
In addition to these neuropsychological assessments, we also asked teachers to fill out
several teacher-report instruments that queried them about the child’s abilities in attention,
working memory, and executive functioning. Thus, by comparing teacher reports to the
neuropsychological measures, we were able to assess the accuracy of teacher reports in these
domains. There is some controversy in assuming that the neuropsychological measures actually
measure the constructs under investigation, and the degree to which performance-based measures
predict children’s real-world functioning (i.e., ecological validity) (Silver, 2000). Nevertheless,
these assessment measures are considered the “gold standard,” and a fundamental understanding
of the psychometric prerequisites for competent selection of tests and interpretations of obtained
scores is the responsibility of the researcher/clinician (Strauss, Sherman, & Spreen, 2006).
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We predicted that teachers’ assessments of their students’ attention, working memory,
and executive functioning would be correlated with their students’ neuropsychological test
results (Hypothesis 1). This relationship is predicted because teachers observe their students
working on a variety of tasks which employ their cognitive abilities. It is understood that
neuropsychological tests are administered under ideal testing conditions (i.e., in one-on-one
settings, where distractions have been minimized), and therefore provide estimates of
neurocognitive functioning that may be different from the children’s functional levels (i.e., their
performance in testing conditions that are not ideal, with multiple distractors and time
restrictions). Nevertheless, we hypothesized that teacher ratings would reflect some of the actual
abilities measured on these cognitive tests.
1a. It was predicted that teacher reports of the child’s attention abilities (as measured by
the Inattention subscale and the DSM-IV ADHD Inattentive subscale of the Conners) would be
positively correlated with the child’s performance-based attention problems (as indicated by
omissions and commissions on the CPT).
1b. It was predicted that teacher reports of the child’s working memory (as measured by
the Working Memory Problems subscale of the BRIEF teacher form) would negatively correlate
with the child’s performance-based working memory (as indicated by a lower Working Memory
Index from the WISC-IV).
1c. It was predicted that teacher reports of the child’s EF (as measured by the Executive
Functioning subscale of the Conners, and the following scales from the BRIEF teacher form:
Behavioral Regulation, Metacognition Index, and the Global Executive Composite) would
positively correlate with the child’s performance on the Color Word Interference test and the
Trail Making test of the D-KEFS.
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Given the importance of teacher accuracy in reporting students’ cognitive abilities, it is
important to investigate the factors that may influence teachers’ reports. For example, we
predicted that teacher warmth would be related to the teacher’s evaluation of his/her student’s
cognitive abilities. When teachers feel close and comfortable with a child, they are more likely to
rate the child higher on cognitive abilities than if they feel less warm towards the child; prior
research shows a positive correlation between higher teachers’ reports of child academic ability
and higher levels of reported teacher warmth (Ly, Zhou, Chu, & Chen, 2012). Thus, we
hypothesized that greater teacher warmth would predict greater teacher perceptions of children’s
attention, working memory, and executive functioning (Hypothesis 2). Additionally, we
examined if teacher-reported conflict with the child also related to teacher perceptions of the
child’s cognitive abilities. These analyses were exploratory.
2a. We hypothesized a negative correlation between teacher warmth (as measured by the
Closeness subscale of the Student-Teacher Relationship Scale) and attention problems (as
measured by the Inattention and DSM-IV ADHD Inattentive subscales of the Conners).
Similarly, we hypothesized a positive correlation between conflict (as measured by the Conflict
subscale of the Student-Teacher Relationship Scale), and attention problems (as measured by the
Inattention and DSM-IV ADHD Inattentive subscales of the Conners).
2b. We hypothesized a negative correlation between the teacher’s report of warmth and
the teacher’s evaluation of the child’s working memory problems, as measured by the Working
Memory subscale of the BRIEF. Similarly, we hypothesized a positive correlation between the
teacher’s report of conflict and the teacher’s evaluation of the child’s working memory problems,
as measured by the Working Memory subscale of the BRIEF.
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2c. We hypothesized a negative correlation between teachers’ reported warmth and
teachers’ reported problems with children’s executive functioning, as measured by the Global
Executive Composite of the BRIEF. Similarly, we hypothesized a positive correlation between
teachers’ reported conflict and teachers’ reported problems with children’s executive
functioning.
Additionally, in light of the work of Jussim and Eccles (1992), we explored if teacher
warmth was directly related to how accurate teachers were at estimating children’s cognitive
abilities. We hypothesized that warmth would account for significant variance in teacherreported problems in the children’s attention, working memory, and EF, above and beyond their
abilities as measured by neuropsychological measures (Hypothesis 3). To test this, hierarchical
regressions were run to predict teachers’ reports from children’s performance-based
neuropsychological indices, and secondly from teacher-student relational warmth.
3a. It was predicted that teacher reports of warmth would account for significant variance
in teachers’ reports of children’s attention abilities (Conners-3 Inattention and DSM-IV ADHD
Inattentive subscales) above and beyond that which is accounted for by performance-based
measures of attention (CPT-3 Omissions and Commissions). Although we predicted that
performance-based measures would correlate with the teachers’ reports, we also predicted that
adding teacher warmth into the model would account for additional significant variance.
3b. It was predicted that teacher reports of warmth would account for significant variance
in teachers’ reports of children’s working memory (BRIEF Teacher Report Working Memory
subscale) above and beyond that which is accounted for by performance-based measures of
working memory (WISC-IV Working Memory Index).
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3c. It was predicted that teacher reports of warmth would account for significant variance
in teachers’ reports of children’s executive functioning (Conners-3 Executive Functioning
subscale, BRIEF Teacher Report of Global Executive Composite and Metacognition Index)
above and beyond that which is accounted for by performance-based measures of executive
functioning (D-KEFS TMT and CWIT).
Exploratory Hypothesis. The present study was interested in whether or not there would
be an interaction between children’s measured cognitive abilities and teachers’ warmth in
predicting teacher ratings of children’s abilities. If children’s measured cognitive abilities were
high, would teachers with low warmth and teachers with high warmth provide different ratings
of those children’s abilities? If children’s measured cognitive abilities were low, would teachers
with low warmth and teachers with high warmth provide different ratings of those children’s
problems? Therefore, exploratory analyses were conducted to examine if there is an interaction
between cognitive abilities and teacher warmth in predicting teachers’ ratings of children’s
abilities. This same interaction was examined with teacher-student conflict as a potential
moderator.
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Chapter 2: Methods

Participants
Table 1 provides demographic information about the 37 children represented in this study
for whom we received teacher data. Compared to the full sample of child data collected (N = 94),
this subsample was similar in age and economic status, but had more female children represented
(the larger study had 52% female) and more minority students (the larger study was 84% White).
Procedures
Appendix A contains the IRB approval form for this study. Participants for the larger
Child Stress and Parenting Study were recruited in Southeast Michigan (Ann Arbor, Ypsilanti,
Belleville, etc.) through the public posting of recruitment fliers (see Appendix B). Fliers were
hung on many posting boards in a variety of community settings including coffee shops, grocery
stores, clinics, churches, yoga studios, etc. Further, fliers were sent to over 60 local community
schools (public, private, and charter) and their corresponding Parent Teacher Organizations
(PTOs). The fliers had tear offs with the lab’s phone number and email address.
Once a potential participant expressed their interest (via phone or email), a researcher
contacted the parent/guardian for a brief initial screening. Participants who reported that their
child had a history of intellectual disability, learning disability, or psychosis were excluded from
the study, as these children would be overly taxed by the extensive assessment battery. If the
child was between the ages of 8–12 years, with none of the aforementioned history, the
researcher cross-referenced the participants’ availability with the clinic’s availability and
scheduled the appointment. Parents/guardians signed a Consent form (Appendix C), while
children in the study signed an Assent form (Appendix C). Parent/guardian-child dyads were
asked to attend a 2 to 2.5-hour appointment at the Eastern Michigan University Psychology
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Clinic and allow researchers to contact the child’s teacher via postal mail toward the end of the
school year.

Table 1
Child Participant Demographics
M

SD

Range

Child Age at Testing (Years)

10.32

1.49

8.10-13.00

Child Age at Teacher Report (Years)

10.99

1.50

8.13-14.08

n (%)

Gender
Female

23 (62.2%)

Male

14 (37.8%)

Child Ethnicity
White

27 (73%)

Black/African American

4 (10.8%)

Multiracial

5 (13.5%)

Other

1 (2.7%)

Child Grade
Second

4 (10.8%)

Third

7 (18.9%)

Fourth

11 (29.7%)

Fifth

5 (13.5%)

Sixth

7 (18.9%)

Seventh

3 (8.1%)
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M

SD

Range

n (%)

Child Handedness
Right

33 (89.2%)

Left

3 (8.1%)

Ambidextrous

1 (2.7%)

Child Psychological Diagnosis (by History)
ADHD

2 (5.4%)

Combined Presentation

2 (5.4%)

Child Medication Prescription

5 (13.5%)

Special Education Services

4 (10.8%)

Ever Held Back in School

2 (5.4%)

Yes (1 Year)

1 (2.7%)

Yes (2 Years)

1 (2.7%)

No

35 (94.6%)

Household Income as reported by parents
<$25,000

4 (10.8%)

$25,000-$49,999

8 (21.6%)

$50,000-$74,999

7 (18.9%)

>$75,000

18 (48.6%)

Household Income Sufficiency
Not Enough to Meet Needs

1 (2.7%)

Enough to Meet Basic Needs

18 (48.6%)

More Than Enough to Meet Needs

18 (48.6%)
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This study sought to recruit children between 8–12 years of age for a number of reasons.
School and cognitive problems begin to emerge in this age group. As part of the assessment
process to determine if there is a disability, teachers and parents are often asked to report on the
child’s cognitive abilities. Despite the overwhelming use of this practice, very little is known
about how well parent and teacher reports map on to neuropsychological assessments of these
abilities, nor the factors that may influence teacher reports.
Children in this age range are understudied in relation to the warmth they receive from
their teachers at school; the vast majority of literature on warmth examines younger populations
in early elementary school (Spilt, Hughes, Wu, & Kwok, 2012), or older youth close to high
school age (Wang, Brinkworth, & Eccles, 2013). This is problematic considering how predictive
warmth is for later academic achievement, and that children in this age group are about to enter
high school where the potential for failure in school, dropout, and success in school, potentially
admittance to higher level education, have drastic life consequences. Baker et al. (2008) found
that adolescents who feel connected to their teachers are more likely to have positive attitudes
about school including greater motivation, higher expectations for success, and hedonic
engagement. Further, this age group is old enough to self-report with accuracy in a number of
domains (home, school, social).
The larger study sought to recruit 100 child participants, with an equal representation of
males and females, and 100 corresponding schoolteachers. In the end, the study recruited 94
children. However, recruitment took two years instead of the estimated one year, thus spanning
two academic years. By the time that teacher data collection commenced, half of the cohort’s
teacher information was outdated. Though some parents were able to be re-contacted and sent
updated information regarding their child’s current teacher, many parents were unreachable. In
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the end, 52 teachers were given packets pertaining to a specific student. These packets included
instructions, consent forms for the teachers to sign (available in Appendix C) copies of the
children’s consent forms which granted the teachers permission to report on those students, and
all of the measures used in the present study. When it was possible, study staff would hand
deliver these packets to the teachers and provide verbal instruction in addition to the written
instructions. Of the 52 teachers that were contacted and given materials, 37 completed the
measures and returned them to study staff before the end of data collection. Of the 15 teachers
who did not complete the measures that they were given, one reported sending the measures
home with the child and these were not able to be recovered, and two declined to participate; the
other 12 teachers never responded to follow-up calls/emails. Once the measures were completed,
teachers were instructed to call, text, or email the study’s line to inform researchers that the
packets were ready to be picked up. The packets were left either in the teacher’s mailbox in the
main office, or with the head secretary with a note that an EMU researcher would be stopping by
to pick it up. Researchers then left a $10 Starbucks gift card as compensation for the teacher’s
time.
There were two data collection points. First, parent-child dyads came to the Eastern
Michigan University Psychology Clinic and completed neuropsychological testing and
questionnaires. This part of the study was part of research proposed by Freedman-Doan (2014;
see IRB approval 131212) to support other thesis and dissertation work. Secondly, teachers of
child participants were contacted to complete questionnaires about their warmth towards the
child, their knowledge of the child’s stressors, parental involvement, and their perception of the
child’s cognitive abilities. The data from the teachers was used exclusively for this thesis.
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When the participant arrived at the clinic, the doctoral-level researcher reviewed the
consent forms for the parent/guardian and the assent for the child in the same room. At this point,
the parent consented to allowing researchers to contact the child’s teacher toward the end of the
school year. Families were compensated $40 for their time. The child was taken to a separate
assessment space to complete a neuropsychological battery of tests.
The child’s attention, working memory (WM), and executive functioning (EF) were
assessed with a series of tests in a neuropsychological battery. Only graduate-level students or
the primary investigator (Ph.D.) administered the neuropsychological battery and questionnaires
with the child. It was at this time that children were screened to continue participation. Using the
WASI-II as the first test in the battery, children scoring two standard deviations below the mean
(i.e., IQ < 70) were excluded from the study. After the neuropsychological testing was over, the
child completed a series of questionnaires, though none of these child self-report measures were
used in the present study.
The parent completed a number of questionnaires via self-report under the supervision of
a research assistant (undergraduate-level). The parent questionnaires captured life events that had
occurred in the family over the course of the last 12 months, and provided basic information
about the child’s home environment. The parent also answered some questions about how they
felt about the school/teacher/classroom. Parent self-report measures were not used in the present
study.
Undergraduate research assistants were trained to supervise the parents’ self-report
questionnaires, providing clarification of questionnaire semantics with a pre-created glossary of
terminology and ensuring completion of all items. They also provided childcare for additional
children (those that are not participants in the study but may be accompanying the family).
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The child’s testing and questionnaires took approximately 2 hours to complete. Upon
completion, they received a personalized certificate for their participation. The parent’s set of
questionnaires took approximately 1 hour to complete. The children and parents were provided
snacks and water if/when they became fatigued.
In the spring and summer, the teachers of child participants were contacted via mail.
They were given a packet of questionnaires to assess their warmth toward the child, their
awareness of life events that happened to the child over the course of the school year, their
perception of the child’s cognitive abilities, and the amount of parent involvement with the
classroom/school. The teachers received these measures in an envelope that included
instructions for return. Additionally, the teachers received a $10.00 gift card to Starbucks as
compensation for their time spent filling out the questionnaires.
Measures
The study outlined in this proposal was part of a larger study that examined the
relationship between stress and parenting practices on children’s cognitive and executive
functioning. Children who were limited intellectually or had severe learning disabilities were not
eligible to participate in this study. To assess cognitive capacity, the Wechsler Abbreviated Scale
of Intelligence, Second Edition (WASI-II), a two-subtest form (Wechsler, 2011), was
administered to all participants. The WASI-II was used as an eligibility screener. It is a reliable
test of cognitive ability that provides an estimation of the child’s full scale IQ using the
Vocabulary and Matrix Reasoning subtests of the WISC-IV (Kaplan et al., 2004), and helped to
eliminate participants who may have intellectual or learning disabilities. The following measures
are limited to those relevant to the present study and are listed in Table 2.
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Table 2
Measures Used in Current Study
Measure

Age

# of
Items

Time to Complete

6-90

N/A

10-15 min.

6+

N/A

14 min.

6-16

N/A

10-15 min.

8+

N/A

15-20 min.

Neuropsychological Assessments
Intellectual Ability
Wechsler Abbreviated Scale of
Intelligence—2nd Edition (WASIII)
Attention
Conners Continuous Performance
Test—2nd Edition (CPT-II)
Omissions
Commissions
Working Memory
Wechsler Intelligence Scale for
Children—4th Edition (WISC-IV)
Working Memory Index
Executive Functioning
Delis-Kaplan Executive
Functioning System (D-KEFS)
Trail Making Test (TMT)
Condition 3: Number
Sequencing
Condition 4: Number-Letter
Color Word Interference Test
(CWIT)
Condition 3: Inhibition
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Table 2 continued
Measure
Condition 4:
Inhibition/Switching

36

Age

# of
Items

Time to Complete

6-18

115

20 min.

Teachers’ Perceptions of
Children’s Cognitive Abilities
Attention
Conners 3
Inattention

10

DSM-5 ADHD Inattentive

10

Working Memory
Behavior Rating Inventory of
Executive Function—Teacher
Form (BRIEF-TF)

5-18

Working Memory

86

10-15 min.

10

Executive Functioning
Behavior Rating Inventory of
Executive Function—Teacher
Form (BRIEF-TF)

5-18

86

Global Executive Composite

73

Behavioral Regulation Index

29

Metacognition Index

44

10-15 min.

Teacher-Child Relationship
Relational Warmth and Conflict
Student Teacher Relationship
Scale—Short Form (STRS-SF)

Grades 1-7,
Aged 6-13

15

Closeness

7

Conflict

8

5-10 min.
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The child’s neuropsychological functioning was assessed using the following measures.
Participant performance on these measures is discussed in the Results section and available on
Table 3.
Conners’ Continuous Performance Test—3rd Edition (CPT-3). The CPT-3 (Conners,
2014) is a computer-based measure of inattentiveness, impulsivity, sustained attention, and
vigilance. The child is repeatedly presented with a single letter, with varying intervals of time
between letters, and asked to press the space bar whenever any letter other than the letter “X” is
presented. The score is derived from errors of omission, errors of commission, and reaction time.
The CPT-3 has been standardized using a nonclinical sample, and “average” scores fall within
one standard deviation of the mean. The CPT demonstrates acceptable to high internal reliability
(Strauss, Sherman, & Spreen, 2006), limited test-retest reliability (Soreni, Crosbie, Ickowicz, &
Schachar, 2009), and low to moderate ecological validity (Weis & Totten, 2004). The present
study examined errors of omission and errors of commission. Prior research has demonstrated
that these errors are indicators of ADHD symptomology (Epstein et al., 2003). Furthermore,
prior research has demonstrated that both of these types of errors exhibit relationships across
ADHD symptoms domains (i.e., impulsivity, hyperactivity, and inattention), thus correlating
with a variety of behaviors related to attention problems (Epstein et al., 2003).
Wechsler Intelligence Scales for Children–4th Edition (WISC-IV) Working Memory
Index. The present study used two subtests to assess working memory that, when combined,
comprise the Working Memory Index (WMI) of the WISC-IV (Kaplan et al., 2004). The first
subtest, Digit Span, tests the child’s ability to repeat increasingly long sequences of numbers;
these sequences are repeated back to the examiner both forwards and backwards. The second,
Letter-Number Sequencing, tests the child’s ability to remember an increasingly longer series of
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number and letters, presented out of alphabetical and sequential order, and to repeat them back to
the examiner in alphabetical and sequential order. The WISC-IV has been standardized using a
nationally representative sample, and has demonstrated reliability, internal consistency, and testretest reliability (Wechsler et al., 2004). Further, the WMI adequately correlates with other
intellectual and achievement tests (Wechsler et al, 2004). Lastly, the WMI’s construct validity
and four-factor model are supported by exploratory and confirmatory factor analyses (Wechsler
et al, 2004).
Delis-Kaplan Executive Functioning System (D-KEFS). The D-KEFS (Delis, Kaplan,
& Kramer, 2001) is a measure of executive functioning in children and adults. There are nine
subtests that include the Trail Making Test (TMT; Reitan, 1971) and the Color-Word
Interference Test (Stroop, 1935). The TMT is a paper and pencil test with randomly placed
numbers, letters, or both. The child is asked to connect the numbers, letters, or both in sequential
and/or alphabetical order as quickly as they can. The Color-Word Interference Test measures
response inhibition. The child is asked to name out loud the ink color of incongruent color words
(i.e., the word “red” written in green ink). This test has been standardized with a normative
sample and demonstrates a moderate test-retest reliability, and high internal consistency (Shunk,
Davis, & Dean, 2006). The D-KEFS has been demonstrated to sensitively detect executive
functioning deficits in a number of clinical populations (Delis, Kramer, Kaplan, & Holdnack,
2004). The current study used children’s performance on Condition 3—Inhibition, and Condition
4—Inhibition/Switching, of the Color-Word Interference Test (CWIT), because these conditions
are well established and commonly used measures of EF (Lezak et al., 2012; Salthouse, 2011).
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The teacher’s perception of the child’s cognitive and executive functioning, and their
warmth towards the child were assessed using the following measures (higher scores on these
measures indicate greater problems):
Conners 3rd Edition Reports-Conners-3 – Teacher edition. The Conners-3 – Teacher
edition short form measures ADHD symptoms and related features, including inattention,
hyperactivity/impulsivity, learning problems, executive functioning, defiance/aggression, peer
relations, and a global index of ADHD-related symptoms (Conners, 2008). The assessment is
normed for children 6–18 years old. The teacher is asked to evaluate the child on the behavioral
items using a four-point Likert scale, indicating the frequency or truth of each statement: 0 = not
true at all (never, seldom), 1 = just a little true (occasionally), 2 = pretty much true (often, quite
a bit), 3 = very much true (very often, very frequently). The current study used this measure as an
indicator of teacher reported child attention problems (Inattention and DSM-5 ADHD Inattentive
subscales) and executive functioning problems (Executive Functioning subscale). See Appendix
D for a sample of this measure.
Behavior Rating Inventory of Executive Function (BRIEF) – Teacher form. The
BRIEF-T is an 86-item measure of a child’s executive functioning abilities (Gioia, Isquith, Guy,
and Kentworthy, 2000). In the present study, only the teacher form was used. The measure yields
seven subscales: Inhibit (ability to control impulses and discontinue behavior), Shift (ability to
move from one activity or situation to another), Emotional Control (ability to regulate emotional
responses), Initiate (ability to independently begin an activity or project), Working Memory
(ability to retain information while completing a task), Plan/Organize (ability to organize
information and set goals), Organization of Materials (ability to put things in order), and Monitor
(ability to self-assess and check over one’s own work). It also calculates two broader Indexes.
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Behavioral Regulation is a composite of Emotional Control, Shift, and Inhibit, and
Metacognition is a composite of Working Memory, Initiate, Organization of Materials and
Monitor. Further, the Global Executive Composite (GEC) is derived from all subscales to
represent overall EF. The BRIEF-T has demonstrated high internal reliability, test-retest
reliability, and good content and construct validity (Gioia et al., 2000). For purposes of this
study, the Global Executive Composite (GEC), Behavioral Regulation Index (BRI), and
Metacognition Index (MI) were used to capture the teacher’s perception of the child’s EF. The
BRI asks that teachers evaluate children’s behavioral control related to EF, including emotion
regulation and inhibitory control, and the MI asks that teachers evaluate children’s outwardly
demonstrable cognitive processes related to EF, such as organizational strategies. The Working
Memory subscale was used for the teacher’s report of the child’s problems related to working
memory. All items for the BRIEF are available in Appendix E.
Student-Teacher Relationship Scale (STRS), Short form. This 15-item self-report
questionnaire assesses the teacher’s perception of his/her relationship with a student, a student’s
interactive behavior with the teacher, and a teacher’s beliefs about the student’s feelings towards
the teacher (see Appendix F for all items on this measure). All items are on a 5-point Likert scale
ranging from 1 = definitely does not apply, to 5 = definitely applies. This measure has two scales:
Closeness and Conflict. The Closeness subscale includes items such as “I share an affectionate,
warm relationship with this child” and “The child spontaneously shares information about
himself/herself.” The Conflict subscale includes items such as “The child and I always seem to
be struggling with each other” and “Dealing with this child drains my energy.” The presence of
teacher-student conflict is fundamentally different than the absence of teacher warmth. It is
possible for a teacher to express high warmth and also report high teacher-student conflict. The
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STRS Short form has been found to have good reliability (α = .89 in the entire normative sample;
Pianta, 2001) and good concurrent and predictive validity (Hamre & Pianta, 2001).
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Chapter 3: Results

Preliminary Data Analyses
Power analyses. Primary analyses included bivariate Pearson correlations, hierarchical
regressions, and moderation analyses using Process by Hayes (2012). All power analyses were
based on an alpha level of .05 and statistical power (1- β) of .8 (Prajapati, Dunne, & Armstrong,
2010); however, given the small sample size, reporting and interpretation of marginally
significant results (alpha level of .10) were also included.
The study’s sample size was sufficient for analyses of primary and exploratory
hypotheses to detect a large effect size. For the bivariate correlations, a sample size of 29 was
required to detect a large effect size (Faul, Erdfelder, Lang, & Buchner, 2007). As recommended
by Faul et al., (2007) for the hierarchical regressions with the greatest number of predictors (i.e.,
a performance-based measure and a teacher-student relational factor), a sample size of 31was
required to detect a large effect size (f2 = .35). For the moderation analyses with both predictors
and an interaction term (a performance-based measure, a teacher-student relational factor, and a
variable that is the interaction between those two factors), a sample size of 36 was required to
detect a large effect size (f2 = .35).
Although it was not a primary objective of the study, correlations between all
performance-based neuropsychological measures were calculated. Those results are available in
Appendix G. It is interesting to note that CPT commissions, which is both a measure of attention,
and more specifically impulsivity, is correlated with a number of the other neuropsychological
measures. These intercorrelations suggest that these neuropsychological tests tap overlapping
areas of cognitive ability. Given the interrelatedness of cognitive domains, it makes sense that
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there would be also be significant relationships across teacher-report measures of children’s
abilities.
Descriptive statistics for all measures. Descriptive statistics for teacher-report and
neuropsychological measures appear in Table 4, followed by a qualitative description that further
characterizes the sample. Using a threshold of α = .70 (Santos, 1999), all measures showed
acceptable internal consistency (α = .81–.98). In larger samples involving more than 30–40
participants, research supports that the sampling distribution has a tendency toward normalcy
regardless of the shape of the data (Ghasemi & Zahediasl, 2012). Therefore, parametric tests can
be justified even when the data deviate from a normal distribution (Field, 2009).
Neuropsychological assessments.
Intellectual ability. The sample’s mean Full Scale IQ, estimated by the WASI-II twosubtest form, was in the high average range. Children’s performance ranged from borderline to
very superior. The Full Scale IQ was used as a screener for participation in the study, as any
history of intellectual disability, learning disability, or psychosis precluded children from full
participation.
Attention. On the CPT-3, children’s mean performance was characterized by an Average
rate of omission errors and commission errors, as well as Average reaction time (HRT) and
Average variance in reaction time (HRT SD). Analysis of participants’ performance shows that
13.9% had an elevated or very elevated rate of omission errors, 8.3% had an elevated or very
elevated rate of commission errors, 44.4% had a slow or atypically slow mean response speed
(HRT), and 30.6% had received elevated or very elevated scores on HRT SD, indicating below
average to poor consistency of response speed.
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Table 3
Descriptive Statistics for All Measures
Measure (N – number of completed
measures)
Neuropsychological Assessments

M

SD

Range

Intelligencec (WASI-II) (37)

111.2

17.5

73-141

Omissionsa (CPT-3) (36)

52.0

11.9

42-90

Commissionsa (CPT-3) (36)

50.3

6.9

39-63

Working Memorya (WISC-IV) (37)

104.1

10.9

80-132

Number Sequencingd (TMT) (37)

11.4

2.3

5-14

Number-Letter Switchingd (TMT) (37) 10.2

3.6

1-15

Inhibitiond (CWIT) (37)

11.2

3.1

3-19

Inhibition/Switchingd (CWIT) (37)

11.1

2.6

5-19

α

Teacher Reports of Child
Inattentiona (Conners-3) (37)

53.7

13.6

39-90

.95

DSM-5 ADHD Inattentivea (Conners3) (37)

52.6

12.3

39-90

.95

Working Memorya (BRIEF) (36)

54.1

15.6

43-102

.96

Global EFa (BRIEF) (36)

55.4

13.6

42-93

.98

Behavioral Regulationa (BRIEF) (36)

54.3

10.2

43-80

.94

Metacognitiona (BRIEF) (36)

55.0

14.3

42-101

.98

Teacher-Child Relationship
Closenessa (37)

3.97

.64

2.29-4.86

.81

Conflicta (37)

1.54

.59

1.00-3.13

.86

Notes: aUnstandardized, range = 1-5. bT score, M (SD) = 50 (10). cStandard score, M (SD) = 100
(15). dStandard score, M (SD) = 10 (3).
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Executive functioning. Children’s mean performance was in the average range on all
measured conditions of the D-KEFS Trailing Making Test (TMT) and Color-Word Interference
Test (CWIT/Stroop). Within each condition, however, there was considerable variability. Scores
on the TMT Number Sequencing ranged from very low to superior, and scores on TMT NumberLetter Switching ranged from extremely low to superior. Scores on the CWIT Inhibition ranged
from extremely low to very superior, and scores on the CWIT Inhibition/Switching ranged from
very low to very superior.
Working memory. Children’s mean score on the Working Memory Index of the WISC-IV
was in the average range, with 16.2% of participants scoring in the average range. A greater
portion of participants scored in the high average, superior, or very superior ranges (24.3%) than
the low average or borderline ranges (8.1%).
Teacher-report measures of attention, EF, and WM.
Attention. On the Conners-3 Teacher Report form, children’s mean Inattention score was
in the average range, with scores ranging from low to very elevated levels of concerns about
inattention. About one quarter (24.3%) of the sample received Inattention scores in the elevated
or very elevated range. Scores on the DSM-5 ADHD Inattentive scale also ranged from low to
very elevated, with a mean score in the average range. About one quarter (24.3%) of the sample
received elevated or very elevated scores on the DSM-5 ADHD Inattentive scale.
Executive functioning. According to teacher reports on the BRIEF, children had a mean
Global Executive Composite (GEC) in the average range, with 33.3% of children scoring in the
elevated to significantly elevated ranges, indicating marked difficulties with EF. Similarly, mean
scores on the Behavioral Regulation Index (BRI) and Metacognition Index (MI) fell within the
average range. On the BRI and MI, approximately one third of participants scored in the elevated
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to significantly elevated ranges (33.3% and 30.6%, respectively), indicating marked difficulties
with behavioral regulation or metacognition.
Working memory. According to teacher reports on the BRIEF, children’s mean working
memory ability was in the average range. Approximately one quarter (27.8%) of children were
rated as having elevated concerns with working memory, according to their teachers.
Teacher-child relationship. On the Student Teacher Relationship Scale, Short Form
(STRS-SF), which had a potential range of 1 (definitely does not apply) to 5 (definitely applies),
the actual range for the Closeness subscale (the indicator of relational warmth) was 2.29–4.86.
The mean score was 3.97, with a standard deviation of .64. It showed good internal consistency
and reliability (α = .81). On the STRS-SF Conflict subscale, which also had a potential range of
1 (definitely does not apply) to 5 (definitely applies), the actual range was 1.00–3.13. The mean
score was 1.54, with a standard deviation of .59, indicating low overall teacher-child conflict as
reported by the teachers. The measure showed good internal consistency and reliability (α = .86).
Analyses of Primary Study Hypotheses
Correlational hypotheses.
Teacher Accuracy – Hypothesis 1. It was predicted that teachers’ assessments of their
students’ attention, working memory, and executive functioning would be reflected in the
students’ neuropsychological test results (Hypothesis 1a–c). Bivariate Pearson correlation
coefficients were calculated between performance-based neuropsychological measures of
children’s attention (CPT-3 Omissions and Commissions subscale), working memory (WISC-IV
WMI), and EF (D-KEFS Number Sequencing, Number-letter Switching, Inhibition, and
Inhibition/Switching), and teacher reports of those same constructs (Attention: Conners-3
Inattentive and DSM-V ADHD Inattentive subscales; Working memory: BRIEF Working
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Memory subscale; EF: Conners-3 Executive Functioning subscale, BRIEF Global EF,
Behavioral Regulation, and Metacognition subscales (see Table 4). Of the 49 possible
correlations (7 neuropsychological tests x 7 teacher scales), 22 correlations (45%) were
significant at the p < .05 level, while an additional 9 correlations were significant at p < .10.
These results are better than those expected by chance and constitute meaningful findings.
Results are presented in Table 4 and discussed below. In the following text, Pearson correlations
are described as small if the value of r (|r|) is between .1 - .29, medium if |r| is between .3 - .49,
and large if |r| is equal to or greater than .5 (Cohen, 1988). Higher scores on teacher-report
measures indicate greater problems.
Hypothesis 1a. The Conners-3 Inattention subscale showed a significant positive
correlation with CPT-3 Omissions, r(34) = .45, p < .01 that had a medium effect size, and a
marginally significant positive correlation with the CPT-3 Commissions, r(34) = .32, p < .10 that
also had a medium effect size. Similarly, the Conners-3 DSM-5 ADHD Inattentive subscale
showed medium effect sizes with significant correlations with the CPT-3 Omissions, r(34) =
.35, p < .05, and Commissions, r(34) = .38, p < .05, indicating that teacher reports of inattention
accurately reflected children’s attention problems, specifically inattention, as captured by CPT-3
performance-based measure.
Furthermore, the teacher-reported Conners-3 Inattention subscale and the DSM-5 ADHD
Inattentive subscale both showed marginal correlations with the measure of Working Memory, a
highly significant negative correlation with performance on the TMT Number-Letter Switching
test, and a significant negative correlation on the CWIT Inhibition/Switching test. Theoretically,
this makes sense as there is no “pure” test of executive functioning, and EF is closely related to
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attention (Lezak, 1982). Teachers who identify children with attention problems also see them as
having problems with working memory and performing complex cognitive tasks.
Hypothesis 1b. The BRIEF Teacher Form Working Memory subscale, which asks
teachers about the child’s problems in working memory, was marginally negatively correlated
with the child’s performance on the WISC-5 Working Memory Index, r(35) = -.32, p < .10, but
the effect size was medium. This indicates that teacher reports of working memory are a
somewhat accurate reflection of children’s true working memory abilities as captured by the
WISC-5 WMI.
Teacher reports of working memory problems also appear to reflect inattention problems,
as the BRIEF Teacher Form Working Memory subscale showed a medium positive correlation
with the CPT-3 Omissions and a marginally significant medium negative correlation with the
CPT-3 Commissions. It also showed a large negative correlation with the CWIT Number-Letter
Switching test and a medium negative correlation with the Inhibition/Switching test. This may be
best understood in the context of EF’s relation to both attention and working memory; tests of EF
necessarily capture attention abilities, and it appears as though teacher-reported working memory
is very much representative of attention problems.
Hypothesis 1c. The Conners-3 Teacher Form Executive Functioning subscale showed
significant negative correlations with the D-KEFS TMT Number-Letter Switching, r(35) = -.49,
p < .01, and CWIT Inhibition/Switching, r(35) = -.35, p < .05 with medium effect sizes. The
BRIEF Teacher Form Global Executive Composite showed a marginally significant, small
negative correlation with the D-KEFS TMT Number-Letter Switching, r(34) = -.29, p < .10, and
a marginally significant medium negative correlation with the D-KEFS CWIT
Inhibition/Switching, r(34) = -.32, p < .10. Taken together, these correlations indicate that
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teacher ratings of children’s overall EF problems are related to lower levels of children’s
performance on neuropsychological measures of EF. Similarly, the BRIEF Teacher Form
Metacognition Index showed medium negative correlations with the D-KEFS TMT NumberLetter Switching, r(34) = -.42, p < .05, and the CWIT Inhibition/Switching subtests, r(34) = -.39,
p < .05, indicating that teacher reports of children’s problems in self-managing and problemsolving cognitive tasks are related to problems in children’s abilities to flexibly switch on
cognitive tasks. The BRIEF Teacher Form Behavioral Regulation Index was not significantly
correlated with any performance-based measures of EF.
In looking at how teacher reports of the child’s EF problems map on to other cognitive
tasks, the EF subscale of the Conners-3 is significantly correlated with both attention problems,
as measured on the CPT-3 Omission and Commission problems, and lower working memory, as
measured on the WMI. The same pattern of significance was evidenced on the teacher reports on
the BRIEF Global EF and Metacognition Index. Thus, teacher reports of EF are also reflected in
children’s attention and working memory abilities.
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Intelligence
(WASI-II)

Omissions
(CPT-3)

Commissions
(CPT-3)

Working
Memory
(WISC-IV)

Number
Sequencing
(TMT)

NumberLetter
Switching
(TMT)

Inhibition
(CWIT)

Inhibition/
Switching
(CWIT)

Bivariate Correlations Between Performance-Based Neuropsychological Measures and Teacher Report Measures of Children’s
Attention, Working Memory, and EF
Working
Attention
Executive Functioning
Memory

Inattention (Conners-3)

-.63**

.45**

.32t

-.31t

-.28t

-.55**

-.24

-.36*

DSM-5 ADHD Inattentive (Conners-3)

-.57**

.35*

.38*

-.34*

-.23

-.50**

-.25

-.35*

Working Memory (BRIEF)

-.54**

.36*

.32t

-.32t

-.24

-.54**

-.31t

-.47**

Executive Functioning (Conners-3)

-.50**

.36*

.37*

-.39*

-.20

-.49**

-.24

-.35*

Global EF (BRIEF)

-.29t

.39*

.38*

-.30t

-.07

-.29t

-.14

-.32t

Behavioral Regulation (BRIEF)

-.13

.29t

.17

-.22

-.02

-.08

-.00

-.01

Metacognition (BRIEF)

-.38*

.35*

.36*

-.28t

-.17

-.42*

-.18

-.39*

Teacher Reports
of Child
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p < .10 level (2-tailed)
*p < .05 level (2-tailed)
**p < .01 level (2-tailed)
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Teacher Warmth and Teacher Report – Hypothesis 2. It was predicted that teachers’
assessments of their students’ attention, working memory, and executive functioning would be
related to teacher-student relational factors, specifically warmth/closeness. (Hypothesis 2a–c).
Bivariate Pearson correlation coefficients were calculated between teachers’ reports of children’s
attention, working memory, and EF, and teacher-student relational warmth/closeness and
conflict. Results are presented in Table 5 and discussed below.
Table 5
Bivariate Correlations Between Teacher Relational Factors and Teacher-Report Measures
of Children’s Attention, Working Memory, and EF
Teacher Reports of
Child
Attention

Closeness (STRS)

Conflict (STRS)

-.39*

.30t

-.38*

.33*

-.37*

.32t

Executive
Functioning
(Conner-3)

-.31t

.22

Global EF
(BRIEF)

-.29t

.45**

-.14

.66**

-.33*

.34*

Inattention
(Conners-3)
DSM-5
ADHD
Inattentive
(Conners-3)

Working
Memory
Executive
Functioning

Working
Memory
(BRIEF)

Behavioral
Regulation
(BRIEF)
Metacognition
(BRIEF)
t

p < .10 level (2-tailed)
*p < .05 level (2-tailed)
**p < .01 level (2-tailed)
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Hypothesis 2a. Teacher-student closeness showed medium effect sizes with significant
negative correlations with both the Conners-3 Teacher report of Inattention, r(34) = -.39, p < .05,
and DSM-5 ADHD Inattentive subscales, r(34) = -.38, p < .05, indicating that greater warmth
related to fewer reported attention problems and less warmth related to reports of more attention
problems.
Exploratory analyses examining the role of relational Conflict showed a marginally
significant medium positive correlation with the Conners-3 Inattention subscale, r(34) = .30, p <
.10. Teacher-student relational Conflict also showed a medium positive correlation with the
Conners-3 Teacher Report DSM-5 ADHD Inattentive subscale, r(34) = .33, p < .05, indicating
that relational conflict is related to teacher reports of more attention problems.
Hypothesis 2b. As hypothesized, Teacher-student closeness showed a medium effect and
significant negative correlation with the BRIEF Teacher report on the Working Memory
subscale, r(34) = -.37, p < .05, indicating that greater warmth related to fewer reported working
memory problems, and less warmth related to reports of greater working memory problems.
Exploratory analysis examining the role of relational Conflict showed a marginally
significant medium positive correlation with the BRIEF Teacher Form Working Memory
subscale, r(34) = .32, p < .10, suggesting that relational conflict is related to reports of increased
working memory problems.
Hypothesis 2c. Teacher-student closeness showed a marginally significant medium effect
size negative correlation with the Conners-3 Executive Functioning subscale, r(35) = -.31, p <
.10, a marginally significant, medium effect negative correlation with the BRIEF Global
Executive Composite, r(34) = -.29, p < .10, and a medium effect, significant negative correlation

TEACHER ACCURACY

53

with the BREIF Metacognition subscale, r(34) = -.33, p < .05, indicating that greater warmth is
related to fewer teacher-reported EF cognitive problems, though greater warmth did not relate to
reported EF behavioral problems. Teacher-student closeness was not significantly related to the
BRIEF Teacher Form Behavioral Regulation Index.
Exploratory analysis examining the role of relational Conflict showed a medium positive
correlation with the BRIEF Global Executive Composite, r(34) = .45, p < .01, a large positive
correlation with the BRIEF Behavioral Regulation Index, r(34) = .66, p < .01, and a medium
positive correlation with the BRIEF Metacognition subscale, r(34) = .34, p < .05. Taken
together, these findings indicate that greater conflict related to a greater number of teacherreported cognitive and EF behavioral problems. Teacher-student conflict was not significantly
related to the Conners-3 Executive Functioning subscale.
Teacher-child relationship and performance-based measures - Hypothesis 3. It was
predicted that teachers’ assessments of their students’ attention, working memory, and executive
functioning would be predicted by children’s true abilities/performance-based measures of those
same constructs and teacher-student relational factors, specifically warmth/closeness (Hypothesis
3a–c). Hierarchical regressions were calculated predicting teachers’ reports of children’s
attention, working memory, and EF from performance-based measures of those constructs and
teacher-student relational warmth/closeness based on whether or not the bivariate correlations
from hypotheses 1a–c and 2a–c suggested a relationship. Of the 11 hierarchical regression
models that were run to test for warmth/closeness, 9 were significant (82%). A summary of these
analyses are presented in Table 6 and discussed in the following text. To examine the unique
contribution of teacher-student warmth in teachers’ reports of children’s attention, working
memory, and EF problems, in addition to their true abilities, hierarchical multiple regression
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analyses were performed. At Step 1 of each model, the child’s performance-based assessment in
each domain of interest was entered into the model to predict the teacher report of the child’s
cognitive ability. At Step 2, teacher warmth was entered. The change in the variance accounted
for by each model was evaluated for significance, along with the significant contribution of each
variable in the model. There were four models examined for attention problems, one for working
memory, and six for EF. Since teacher ratings of Behavioral Regulation were not related to any
EF performance-based measures, it was eliminated from these analyses.
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Summary of Step 2 Hierarchical Regressions Predicting Teacher-Report Measures of Children’s Attention, Working
Memory, and EF from Performance-Based Measures and Teacher-Student Warmth
Working
Inhibition/
Teacher Reports
Omissions
Commissions
Memory Index
Number-Letter
Switching
of Child
(CPT-3)
(CPT-3)
(WISC-IV)
Switching (TMT)
(CWIT)
Inattention
(Conners-3)

F(2,33)=10.52
R2 =.39**

F(2,33)=4.57
R2 =.22*

DSM-5 ADHD
Inattentive
(Conners-3)

F(2,33)=7.35
R2 =.31**

F(2,33)=5.86
R2 =.26**

Working Memory
(BRIEF)
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F(2,33)=3.79
R2 =.19*

Executive
Functioning
(Conners-3)

F(2,34)=7.14
R2 =.30**

F(2,34)=4.49
R2 =.21*

Global EF
(BRIEF)

F(2,33)=2.55
R2 =.13t

F(2,33)=3.12
R2 =.16t

Metacognition
(BRIEF)

F(2,33)=4.96
R2 =.23**

F(2,33)=4.92
R2 =.23**

t

55

p < .10 level (2-tailed)
*p < .05 level (2-tailed)
**p < .01 level (2-tailed)
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Hypothesis 3a. Variables that explain teacher report of attention problems (Conners-3
Inattention) were entered in two steps (see Table 7). In Step 1, a performance-based measure of
children’s true attention abilities was the independent variable (CPT-3 Omissions). In Step 2,
teacher warmth was entered (STRS Closeness). Step 1’s results indicated that the overall model
with the first independent variable was significant, R2 = .21, F(1,34) = 8.75, p < .01. In Step 2,
teacher warmth explained an additional 18.5% of variance in teacher reported attention
problems, ΔR2 = .19, p < .01. The overall model with two independent variables was also
significant in Step 2, R2 = .39, F(2,33) = 10.52, p < .01. The unstandardized regression
coefficients (b) and the standardized regression coefficients (β), for the full model are reported in
Table 7. Supporting our hypothesis, warmth accounted for significant variance in teachers’
evaluations of children’s attention abilities, controlling for their true abilities.
Table 7
Predicting Teacher Reported Inattention on the Conners-3, with CPT-3 Omissions and
Teacher-Student Relational Warmth
b
SE
β
t
ΔR2
Step 1

.21**

CPT Omissions

.52

.18

.45

2.96

Step 2

.19**

CPT Omissions

.57

.16

.49**

3.62

STRS Closeness

-9.37

2.97

-.43**

-3.16

t

p < .10 level (2-tailed)
*p < .05 level (2-tailed)
**p < .01 level (2-tailed)
Next, we looked at Commission errors on the CPT-3 and Teacher-child warmth as factors
in predicting teacher ratings of the child’s attention problems (Conners-3 Inattention subscale).
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In Step 1, the CPT-3 Commissions errors score was entered, and in Step 2, teacher warmth was
entered (STRS Closeness) (see Table 8). Step 1’s results indicated that the overall model with the
first independent variable was marginally significant, R2 = .10, F(1,34) = 3.80, p < .10. In Step 2,
teacher warmth explained an additional 11.6% of variance in teacher reported attention
problems, ΔR2 = .12, p < .05. The overall model with two independent variables was significant
in Step 2, R2 = .22, F(2,33) = 4.57, p < .05. The unstandardized regression coefficients (b) and
the standardized regression coefficients (β), for the full model are reported in Table 8.
Supporting our hypothesis, warmth accounted for significant variance in teachers’ evaluations of
children’s attention abilities, controlling for their true abilities.

Table 8
Predicting Teacher Reported Inattention on the Conners-3, with CPT-3 Commissions and
Teacher-Student Relational Warmth
b
SE
β
t
ΔR2
.10t

Step 1
CPT Commissions

.63

.32

.32

1.95

Step 2

.12*

CPT Commissions

.53

.31

.27t

1.71

STRS Closeness

-7.48

3.38

-.35*

-2.21

t

p < .10 level (2-tailed)
*p < .05 level (2-tailed)
**p < .01 level (2-tailed)
Next we looked at the teachers’ report on the Conners-3 DSM-5 ADHD Inattentive scale,
and variables that impact this report were entered in two steps (see Table 9). In Step 1, a
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performance-based measure of children’s true attention abilities was the independent variable
(CPT-3 Omissions). In Step 2, teacher warmth was entered (STRS Closeness). Step 1’s results
indicated that the overall model with the first independent variable was significant, R2 = .12,
F(1,34) = 4.82, p < .05. In Step 2, teacher warmth explained an additional 18.4% of variance in
teacher reported attention problems, ΔR2 = .18, p < .01. The overall model with two independent
variables was significant in Step 2, R2 = .31, F(2,33) = 7.35, p < .01. The unstandardized
regression coefficients (b) and the standardized regression coefficients (β), for the full model are
reported in Table 9. Supporting our hypothesis, warmth accounted for significant variance in
teachers’ evaluations of children’s attention abilities, controlling for their true abilities.

Table 9
Predicting Teacher Reported Inattention on the Conners-3, with CPT-3 Omissions and
Teacher-Student Relational Warmth
b
SE
β
t
ΔR2
Step 1

.04*

CPT Omissions

.37

.17

.35

2.20

Step 2

.01**

CPT Omissions

.41

.15

.39*

2.71

STRS Closeness

-8.55

2.89

-.43**

-2.96

t

p < .10 level (2-tailed)
*p < .05 level (2-tailed)
**p < .01 level (2-tailed)
The same two-step process was used to evaluate the teacher report of attention problems
on the Conners-3 DSM-5 ADHD Inattentive scale, this time using Commission errors (see Table
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10). Step 1’s results indicated that the overall model with the first independent variable was
significant, R2 = .15, F(1,34) = 5.82, p < .05. In Step 2, teacher warmth explained an additional
11.6% of variance in teacher reported attention problems, ΔR2 = .12, p < .05. The overall model
with two independent variables was significant in Step 2, R2 = .26, F(2,33) = 5.86, p < .01. The
unstandardized regression coefficients (b) and the standardized regression coefficients (β), for
the full model are reported in Table 10. Supporting our hypothesis, warmth accounted for
significant variance in teachers’ evaluations of children’s attention abilities, controlling for their
true abilities.

Table 10
Predicting Teacher Reported Inattention on the Conners-3, with CPT-3 Commissions and
Teacher-Student Relational Warmth
b
SE
β
t
ΔR2
Step 1

.15*

CPT Commissions

.70

.29

.38

2.41

Step 2

.12*

CPT Commissions

.60

.28

.33*

2.19

STRS Closeness

-6.82

3.00

-.34*

-2.28

t

p < .10 level (2-tailed)
*p < .05 level (2-tailed)
**p < .01 level (2-tailed)
Hypothesis 3b. To examine the unique contribution of teacher-student warmth in
teachers’ reports of children’s working memory (BRIEF Working Memory) (see Table 11), in
addition to their true abilities, a hierarchical multiple regression analysis was performed. In Step
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1, the performance-based measure of children’s true working memory was the independent
variable (WISC-4 Working Memory Index). In Step 2, teacher warmth was entered (STRS
Closeness). Step 1’s results indicated that the overall model with the first independent variable
was marginally significant, R2 = .10, F(1,34) = 3.94, p < .10. In Step 2, teacher warmth explained
an additional 8.3% of variance in teacher reported working memory problems, ΔR2 = .08, p <
.10. The overall model with two independent variables was significant in Step 2, R2 = .19,
F(2,33) = 3.79, p < .05. The unstandardized regression coefficients (b) and the standardized
regression coefficients (β), for the full model are reported in Table 11. Partially supporting our
hypothesis, warmth accounted for some variance in teachers’ evaluations of children’s working
memory, controlling for their true abilities.

Table 11
Predicting Teacher Reported Working Memory on the BRIEF, with the Working Memory
Index (WISC-IV) and Teacher-Student Relational Warmth
b
SE
β
t
ΔR2
.10t

Step 1
WISC-IV WMI

-.46

.23

-.32

-1.99
.08t

Step 2

t

WISC-4 WMI

-.33

.24

-.23NS

-1.42

STRS Closeness

-7.47

4.07

-.30t

-1.84

p < .10 level (2-tailed)
*p < .05 level (2-tailed)
**p < .01 level (2-tailed)
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Hypothesis 3c. To examine the unique contribution of teacher warmth in teachers’
reports of children’s executive functioning problems, in addition to their true abilities, six
hierarchical regression analyses were performed. That is, three teacher-report measures of EF
(Conners-3 EF, BRIEF GEC, and BRIEF MI) were predicted by the two significant
performance-based measures of EF (D-KEFS TMT Number-Letter Switching and D-KEFS
CWIT Inhibition/Switching).
Variables that explain teacher report of EF (Conners-3 Executive Functioning subscale)
were entered in two steps. In Step 1, a performance-based measure of children’s true EF was the
independent variable (D-KEFS TMT Number-Letter Switching). In Step 2, teacher warmth was
entered (STRS Closeness). Step 1’s results indicated that the overall model with the first
independent variable was significant, R2 = .24, F(1,35) = 10.83, p < .01. In Step 2, teacher
warmth explained an additional 5.9% of variance in teacher reported EF problems, ΔR2 = .06, p <
.10. The overall model with two independent variables was significant in Step 2, R2 = .30,
F(2,34) = 7.14, p < .01. The unstandardized regression coefficients (b) and the standardized
regression coefficients (β), for the full model are reported in Table 12. Partially supporting our
hypothesis, warmth accounted for marginally significant variance in teachers’ evaluations of
children’s EF abilities, controlling for their true abilities.
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Table 12
Predicting Teacher Reported Executive Functioning on the Conners-3, with TMT
Number-Letter Switching (D-KEFS) and Teacher-Student Relational Warmth
b
SE
β
t
ΔR2
.24**

Step 1
D-KEFS TMT Number-

-1.75

.53

-.49

-3.29

Letter Switching
.06t

Step 2
D-KEFS TMT Number-

-1.63

.52

-.45**

-3.12

-5.04

2.98

-.25t

-1.69

Letter Switching
STRS Closeness
t

p < .10 level (2-tailed)
*p < .05 level (2-tailed)
**p < .01 level (2-tailed)
Next we looked at D-KEFS CWIT Inhibition/Switching and teacher warmth as predictors
of the Conners-3 Executive Functioning subscale (Table 13). D-KEFS CWIT
Inhibition/Switching was entered in Step 1, and teacher warmth (STRS Closeness) was entered
in Step 2. Step 1’s results indicated that the overall model with the first independent variable was
significant, R2 = .12, F(1,35) = 4.89, p < .05. In Step 2, teacher warmth explained an additional
8.6% of variance in teacher reported EF problems, ΔR2 = .06, p < .10. The overall model with
two independent variables was significant in Step 2, R2 = .21, F(2,34) = 4.49, p < .05. The
unstandardized regression coefficients (b) and the standardized regression coefficients (β), for
the full model are reported in Table 13. Again, our hypothesis was partially supported; teacher
warmth accounted for marginally significant variance in teachers’ evaluations of children’s EF
abilities, controlling for their true abilities.
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Table 13
Predicting Teacher Reported Executive Functioning on the Conners-3, with CWIT
Inhibition Switching (D-KEFS) and Teacher-Student Relational Warmth
b
SE
β
t
ΔR2
Step 1

.12*

D-KEFS CWIT

-1.74

.79

-.35

-2.21

Inhibition/Switching
.09t

Step 2
D-KEFS CWIT

-1.68

.76

-.34*

-2.22

-6.02

3.13

-.29t

-1.93

Inhibition/Switching
STRS Closeness
t

p < .10 level (2-tailed)
*p < .05 level (2-tailed)
**p < .01 level (2-tailed)
Variables that explain teacher report of EF (BRIEF Global Executive Composite) were
entered in two steps. In Step 1, a performance-based measure of children’s true EF was the
independent variable (D-KEFS TMT Number-Letter Switching). In Step 2, teacher warmth was
entered (STRS Closeness) (Table 14). Step 1’s results indicated that the overall model with the
first independent variable was marginally significant, R2 = .08, F(1,34) = 3.11, p < .10. In Step 2,
teacher warmth explained an additional 5% of variance in teacher reported EF problems, ΔR2 =
.05, ns. The overall model with two independent variables was marginally significant in Step 2,
R2 = .13, F(2,33) = 2.55, p < .10. The unstandardized regression coefficients (b) and the
standardized regression coefficients (β), for the full model are reported in Table 14; neither
significantly contributed to the model. Hence, our hypothesis that warmth accounted for
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significant variance in teachers’ evaluations of children’s EF abilities as measured on the BRIEF
GEC was not supported.

Table 14
Predicting Teacher Reported Global Executive Composite on the BRIEF, with TMT
Number-Letter Switching (D-KEFS) and Teacher-Student Relational Warmth
b
SE
β
t
ΔR2
.08t

Step 1
D-KEFS TMT Number-

-1.23

.64

-.29

-1.76

Letter Switching
Step 2

.05

D-KEFS TMT Number-

-.92

.65

-.24NS

-1.41

-4.95

3.58

-.23NS

-1.38

Letter Switching
STRS Closeness
t

p < .10 level (2-tailed)
*p < .05 level (2-tailed)
**p < .01 level (2-tailed)
Next we looked at D-KEFS CWIT Inhibition/Switching and teacher warmth as predictors
of the BRIEF Global Executive Composite. D-KEFS CWIT Inhibition/Switching was the
independent variable entered in Step 1 (D-KEFS CWIT Inhibition Switching), and teacher
warmth (STRS Closeness) was entered in Step 2 (Table 15). Step 1’s results indicated that the
overall model with the first independent variable was marginally significant, R2 = .10, F(1,34) =
3.80, p < .10. In Step 2, teacher warmth explained an additional 5.8% of variance in teacher
reported EF problems, ΔR2 = .06, ns. The overall model with two independent variables was also
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marginally significant in Step 2, R2 = .16, F(2,33) = 3.12, p < .10. The unstandardized regression
coefficients (b) and the standardized regression coefficients (β), for the full model are reported in
Table 15. As evidenced, teacher warmth is not significant in contributing to predicting teacher
ratings of the BRIEF GEC.

Table 15
Predicting Teacher Reported Global Executive Composite on the BRIEF, with CWIT
Inhibition Switching (D-KEFS) and Teacher-Student Relational Warmth
b
SE
β
t
ΔR2
.10t

Step 1
D-KEFS CWIT

-1.75

.90

-.32

-1.95

Inhibition/Switching
Step 2

.06

D-KEFS CWIT

-1.55

.89

-.28t

-1.74

-5.25

3.47

-.24NS

-1.51

Inhibition/Switching
STRS Closeness
t

p < .10 level (2-tailed)
*p < .05 level (2-tailed)
**p < .01 level (2-tailed)
Variables that explain teacher report on the BRIEF Metacognition Index were entered in
two steps. In Step 1, a performance-based measure of children’s true EF was the independent
variable (D-KEFS TMT Letter-Number Sequencing). In Step 2, teacher warmth was entered
(STRS Closeness) (Table 16). Step 1’s results indicated that the overall model with the first
independent variable was significant, R2 = .17, F(1,34) = 7.16, p < .01. In Step 2, teacher warmth
explained an additional 5.7% of variance in teacher reported EF problems, which was not
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significant (ΔR2 = .06, ns). The overall model with two independent variables was significant in
Step 2, R2 = .23, F(2,33) = 4.96, p < .01, but the contribution of teacher warmth was not
significant. The unstandardized regression coefficients (b) and the standardized regression
coefficients (β), for the full model are reported in Table 16. Warmth did not account for
significant variance in teachers’ evaluations of children’s EF abilities, controlling for their true
abilities, as predicted.

Table 16
Predicting Teacher Reported Metacognition Index on the BRIEF, with TMT NumberLetter Switching (D-KEFS) and Teacher-Student Relational Warmth
b
SE
β
t
ΔR2
Step 1

.17**

D-KEFS TMT Number-

-1.71

.64

-.42

-2.68

Letter Switching
Step 2

.06

D-KEFS TMT Number-

-1.47

.64

-.36*

-2.29

-5.57

3.55

-.25NS

-1.57

Letter Switching
STRS Closeness
t

p < .10 level (2-tailed)
*p < .05 level (2-tailed)
**p < .01 level (2-tailed)
Next we looked at D-KEFS CWIT Inhibition/Switching and teacher warmth as predictors
of the BRIEF Metacognition Index. D-KEFS CWIT Inhibition/Switching was entered in Step 1,
and teacher warmth (STRS Closeness) was entered in Step 2 (Table 17). Step 1’s results
indicated that the overall model with the first independent variable was significant, R2 = .15,
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F(1,34) = 6.16, p < .05. In Step 2, teacher warmth explained an additional 7.6% of variance in
teacher reported EF problems, which was marginally significant, ΔR2 = .08, p < .10. The overall
model with two independent variables was significant in Step 2, R2 = .23, F(2,33) = 4.92, p <
.01. The unstandardized regression coefficients (b) and the standardized regression coefficients
(β), for the full model are reported in Table 17. Supporting our hypothesis, warmth accounted for
marginal significance in predicting teachers’ evaluations of children’s EF abilities, controlling
for their true abilities.

Table 17
Predicting Teacher Reported Metacognition Index on the BRIEF, with CWIT Inhibition
/Switching (D-KEFS) and Teacher-Student Relational Warmth
b
SE
β
t
ΔR2
Step 1
D-KEFS CWIT

.15*
-2.27

.91

-.39

-2.48

Inhibition/Switching
.08t

Step 2
D-KEFS CWIT

-2.03

.89

-.35*

-2.27

-6.31

3.49

-.28t

-1.81

Inhibition/Switching
STRS Closeness
t

p < .10 level (2-tailed)
*p < .05 level (2-tailed)
**p < .01 level (2-tailed)
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Analysis of Overall Moderation Model – Exploratory analyses
Because teacher warmth and conflict were strong predictors of teacher ratings of
children’s cognitive abilities, exploratory analyses were conducted to see if teacher warmth and
conflict moderated the effect of performance-based measures of attention, working memory, and
EF on teacher ratings of the same constructs. For each model, the performance-based measure of
the cognitive ability and teacher warmth (or conflict) were entered, along with a variable of the
cognitive ability (e.g., CPT-3 Omission errors) x teacher-student warmth (STRS-SF Closeness).
Moderation models were run using the Process for SPSS (Hayes, 2012). Moderation was evident
if the moderating variable was a significant predictor of the teacher rating. In all, 11 models
were run to test for the moderation of teacher warmth on performance-based measures of the
child’s cognitive abilities (4 attention, 1 working memory, and 6 EF outcomes), and 11 models
for teacher conflict.
Attention. Teacher-student warmth (STRS-SF Closeness) significantly moderated the
relationship for performance-based measures of attention problems (CPT-3 Omissions) and
teacher-reported inattention (Conners-3 Inattention subscale) (β = -.55, p < .05), indicating that
true attention ability and teacher-student closeness significantly interacted to predict teacherreport of attention problems (see Figure 2). This interaction remained significant at low (d =
1.06), medium (d = .71), and high (d = .37) levels of warmth, suggesting a large interaction
effect at low warmth, a medium effect at moderate levels of warmth, and a small effect at high
levels of warmth. At high levels of warmth, regardless of ability, teachers report fewer problems
with attention—significantly less than what would be expected given performance based indices
of attention problems.
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Figure 2. Warmth moderates teacher reports of attention problems on Conners-3 Inattention
subscale.
Exploratory moderation analyses showed that teacher-student conflict (STRS-SF
Conflict) was a marginally significant moderator for performance-based measures of attention
problems (CPT-3 Omissions) and teacher-reported inattention (Conners-3 Inattention subscale)
(β = -.47, p < .10), indicating that true attention ability and teacher-student conflict significantly
interact to predict teacher-report of attention problems (see Figure 3). This interaction remained
significant at low (d = .85) and moderate (d = .59) levels of conflict, but became insignificant at
a high level of conflict (d = .31), suggesting a large interaction effect at low conflict, and a
medium effect at moderate levels of warmth.
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Figure 3. Conflict moderates teacher reports of attention problems on Conners-3 Inattention
subscale.
Further exploratory moderation analyses showed that teacher-student conflict (STRS-SF
Conflict) was a marginally significant moderator for performance-based measures of attention
problems (CPT-3 Omissions) and teacher-reported inattention (Conners-3 DSM-IV ADHD
Inattentive) (β = -.44, p < .10), indicating that true attention ability and teacher-student conflict
significantly interact to predict teacher-report of attention problems (see Figure 4). This
interaction remained significant at low (d = .67) and moderate (d = .43) levels of conflict, but
became insignificant at a high level of conflict (d = .17), suggesting a medium interaction effect
at low conflict, and a small effect at moderate levels of warmth.
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Figure 4. Conflict moderates teacher reports of attention problems on Conners-3 DSM-5 ADHD
Inattentive subscale.

Relational factors (including both closeness and conflict) were not significant moderators
for the Commission errors of the CPT-3 and teacher reported attention problems.
Working Memory. Relational factors (including both closeness and conflict) were not
significant moderators for the performance-based measures of working memory and teacher
reported working memory abilities.
Executive Functioning. Relational factors (including both closeness and conflict) were
not significant moderators for any other performance-based measures of executive functioning
and teacher reported executive functioning abilities.
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Chapter 4: Discussion

Summary and Discussion of Major Findings
Early identification, and subsequently early intervention, is crucial to the academic
outcomes of children struggling with cognitive difficulties. As children progress through the
educational system, and the academic workload becomes more challenging, children with
cognitive difficulties fight an increasingly uphill battle. Without the proper supports, these
children have devastating academic and social/emotional consequences. Teachers are
instrumental in identifying children who are struggling and may be falling behind their peers
(Sudkamp, Kaiser, & Moller, 2012). Clinicians often call upon teachers to get an idea of how
children are performing in the school setting in addition to conducting their own testing. The
neuropsychological testing and the teacher report measures are meant to capture children’s
abilities as some of the testing takes place under “ideal” conditions (e.g., quiet room,
standardized test procedures, reduced distractions), thus providing an estimate of potential, while
teachers provide information about how children perform under “real world” conditions, with a
focus on achievement (Baudson, Fischbach, & Preckel, 2016). The current study examined the
question of whether or not teachers’ reports capture children’s true attention, working memory,
and executive functioning abilities in a non-clinical sample of 8- to 12-year old children. It is
imperative that teachers of this age group are able to identify children at risk for academic
underachievement related to cognitive difficulties, as the likelihood for effective identification
and successful intervention continues to decrease in middle and high school.
Given the literature that has found teachers to be accurate in their judgments of
achievement (Jussim & Eccles, 1992; Sudkamp et al., 2012) and overall cognitive ability such as
intelligence (Baudson, Fischbach, & Preckel, 2016; DeYoung, 2009), it was hypothesized that
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teachers would indeed be able to report on children’s domain-specific cognitive abilities with
some accuracy, but that this accuracy would be impacted by qualitative factors in the teacherstudent relationship. More specifically, it was hypothesized that warmth/closeness in the teacherstudent relationship would contribute significantly to teachers’ reports, as prior research has
found that the better a teachers believes he/she knows a student, the higher he/she rates the
child’s overall cognitive ability (Baudson, Fischbach, & Preckel, 2016). All of the study’s
hypotheses were generally supported. Additionally, we explored if teacher warmth (and conflict)
moderated the relation between performance-based measures of cognitive abilities and teacher
ratings of these abilities. Findings related to each hypothesis, as well as other noteworthy
findings, are discussed in light of the current literature. In addition, limitations of the current
study are discussed, and future directions are advanced.
Teacher Accuracy. Consistent with the existing literature (Baudson, Fischbach, &
Preckel, 2016; DeYoung, 2009), the current study largely supported the hypothesis that
performance-based measures of children’s attention, working memory, and executive
functioning would be reflected in teacher reports of those same constructs. Thus, the teacherreport measures were able to capture what was measured by the neuropsychological measures,
providing an accurate representation via informant of children’s abilities across domains. Given
the small N, the discussion includes those correlations that were marginally significant (p < .10)
as well as those that were significant (p < .05).
In regards to teachers’ accuracy in reporting on children’s attention abilities, it appears as
though the Conners-3 Inattention and DSM-5 ADHD Inattentive subscales accurately capture
children’s attention problems as evidenced by teachers. This too was consistent with the
literature, which has found performance-based measures do map onto teachers’ reports on the
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Conners Inattention subscale (Miranda, Colomer, Mercader, Fernandez, & Presentacion, 2015).
Inattention, and difficulty with sustained and selective visual attention, as measured by the
Conners CPT-3, was reflected in the teachers’ reports of problems with inattention.
Commissions, indicating difficulty with impulsivity during a sustained visual attention test, were
also reflected in teachers’ reports of problems with inattention.
Problems with attention can have a number of behavioral manifestations. For some
children, attention problems may be observed as “daydreaming,” while others may appear
hyperactive or impulsive. Children whose attention difficulties are manifest in behavioral
dysregulation may be easily confused with children whose behavioral problems are unrelated to
neurocognitive functioning and attention ability. For this reason, the Metacognition Index of the
BRIEF is a more suitable estimate of attention problems related to cognition, and the Behavioral
Regulation Index did not show a significant relationship with the performance-based measures
(see Table 4). Furthermore, children can have attention problems that are comorbid with other
difficulties, making it all the more difficult to identify the underlying attention problems (Gnagy,
Greenslade, Pelham & Milich, 1992). The specificity with which teachers are able to accurately
report on attention problems is questionable, though the present study’s findings indicate that
teachers are able to accurately identify children’s problems with inattention.
Working Memory was assessed by the WISC-IV Working Memory Index. This was the
only performance-based measure of this construct. Teachers reported on children’s working
memory using only the BRIEF Teacher Report Working Memory subscale. This was somewhat
of a limitation, as cognitive domains are best measured using multiple indices. However, despite
only having used one performance-based measure and one teacher report measure, and despite
the low N, a marginally significant relationship was found. This indicates that teachers were able
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to accurately report on working memory problems. Working memory is critical to academic
achievement, as children are asked to not only memorize, but also conceptualize learning
material (Maehler & Schuchardt, 2016). This requires that they are able to hold new concepts in
their minds and manipulate them so as to form new associations and encode the learned material
more deeply (Baddeley, 1992). The identification of working memory problems is critical in the
early elementary years, especially as the academic demands of middle and high school require
greater conceptualization and more thorough comprehension.
Teachers reported on children’s executive functioning with some accuracy. The teachers’
reports, including the Conners-3 Executive Functioning subscale, the BRIEF Global Executive
Functioning composite, and the BRIEF Metacognition all accurately captured children’s EF.
Specifically, it was the more sophisticated tests, requiring cognitive flexibility and inhibition,
that were significantly related to teacher-reported problems with executive functioning. Neither
the TMT Number Sequencing nor the CWIT Inhibition tests were significantly related to any
teacher-reported executive functioning problems. This may be understood insofar as EF is not a
singular “domain,” and, therefore, there is no test that measures only EF. Thus, when teachers
are asked to report on EF, they report on problems with planning, organization, and cognitive
flexibility. These skills are best measured by complex tests of EF that require a higher level of
planning, organization, and/or cognitive flexibility. It is these tests, such as TMT Number-Letter
Switching and CWIT Inhibition/Switching, that correlate with teachers’ reports of problems with
EF. Thus, detection of more subtle EF deficits using informant report measures may be
unrealistic. Given that school requires more complex organization and conceptual skills, teachers
may not realize that some children are lacking in basic EF abilities. This creates a problem in the
early identification. However, given that EF is a qualitative element that maps onto all other
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cognitive domains, it is likely that subtle EF problems can be identified along with other
cognitive problems, as has been suggested by previously conducted research (Conners, 2014;
Lezak et al., 2012; Miyake et al., 2000).
Therefore, when thinking about teacher assessment via informant report of EF problems,
clinicians should give measures across domains (including attention and working memory, as are
reported on the Conners and/or the BRIEF), so as to increase the likelihood of early detection of
any deficits (including subtle EF deficits). The BRIEF Behavioral Regulation Index did not
correlate with tests across all domains. The BRIEF BRI is supposed to capture regulatory control
of both behavior and emotional responses. Though this is related to an individual’s ability to
inhibit, shift, modulate, and monitor responding, it is largely representative of EF skills as they
apply to emotion regulation and appropriate self-regulation (behaviorally). Therefore, teacher
reports of EF problems do not seem to be related to or capture EF deficits related to noncognitive processes. Given that “appropriate behavioral regulation is likely to be a precursor to
appropriate metacognitive problem solving” (Gioia et al., 2000, p. 20), our results were
consistent insofar as intact BRI did not predict problems as indicated by the Metacognition
Index, which is a better measure of EF behaviors as they have been defined.
Teacher Warmth. Consistent with prior research, which found correlations between
reported IQ and measured IQ were affected by relational factors (i.e., familiarity) (Baudson,
Fischbach, & Preckel, 2016), the current study mostly supported the hypothesis that warmth in
the teacher-student relationship would be related to teachers’ perceptions and evaluations of
children’s attention, working memory, and executive functioning. This was a significant
relationship for the attention and working memory domains, as well as for Metacognition teacher
reports in the EF domain, and a marginally significant relationship with EF as measured by
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teacher reports on the Conner-3 and Global EF as measured on the BRIEF. Teacher warmth was
negatively related to all teacher-reported problems with children’s attention, working memory,
and executive functioning. Teacher warmth was not correlated with teacher reports of Behavioral
Regulation on the BRIEF, but the direction of effect was negative.
The direction of effect for all variables was as anticipated. Warmth and attention
problems were inversely related to one another, indicating that more teacher-reported attention
problems correlated with less relational warmth, and fewer teacher-reported attention problems
correlated with greater relational warmth. Similarly, teacher-student warmth showed an inverse
relationship with teacher-evaluated working memory problems, and also with teacher-evaluated
executive functioning difficulties. It may be the case that children with more cognitive problems
elicit less warmth from teachers. The present study provides some evidence for this, given that
teachers’ reports of attention, working memory, and executive functioning problems were indeed
correlated with teacher reports of how warm and affectionate they feel towards the child. It is
interesting to note, however, that behavioral regulation problems were not related to teacher
warmth. As was previously stated, the BRI generally supports appropriate self-regulatory
processes, and it would stand to reason that teacher warmth would, at least in part, be determined
by a child’s ability to effectively self-regulate in interpersonal interactions with the teacher.
However, the present study’s findings indicate that this emotional control is not related to
positive dimensions of the teacher-student relationship.
Children come into the classroom with the cognitive abilities and pre-established
academic skills, and it is important to question whether these abilities elicit warmth or if warmth
facilitates these abilities. Children coming in with fewer skills and/or lower abilities may present
as a bigger challenge to teachers who are managing multiple children at varying levels; this

TEACHER ACCURACY

78

frustration can lead to greater conflict. As predicted in the exploratory hypotheses, conflict was
positively related to all teacher-reported problems with children’s cognitive abilities, with the
exception of the Conners-3 Executive Functioning subscale. Teachers who have more conflict
with students may be more likely to see those students as having more attention problems, more
problems with working memory, and being poor problem-solvers. Unlike teacher warmth, the
Behavioral Regulation Index was related to conflict, and the relationship had a large effect size.
Therefore, children’s emotional control, in combination with the ability to inhibit behavior and
shift between tasks, does indeed impact interpersonal functioning, and ultimately affects the
negative dimensions of the teacher-student relationship. This suggests that when teachers
struggle with children in the classroom, they may perceive those children to be impulsive,
emotionally dysregulated, and as having difficulties moving between tasks.
Results of the current study were also supportive of the hypothesis that teacher warmth
would account for variance in teachers’ reports of attention, working memory, and EF above and
beyond what was accounted for by performance-based neuropsychological measures.
Performance-based measures of abilities and teacher warmth significantly predicted nearly all
areas of the areas of cognitive functioning. This suggests that teacher reports of cognitive
difficulties reflect both actual deficits and relational factors. Though teachers were accurate in
their estimations of abilities, part of what they were reporting was significantly accounted for by
the quality of their relationship with that child.
More specifically, teacher warmth was a significant predictor of all teacher ratings of
attention, even when accounting for different neuropsychological measures of the child’s actual
abilities. Teacher reports of attention often include items such as “Does not seem to listen to
what is being said of him/her,” or “Is difficult to please or amuse.” These items may partially
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pull for relationship factors because when children seem to understand the lesson and attend to
the teacher, the teacher may feel a sense of competency and thus feel close and warm towards the
child. It is also possible that children who are better able to attend to the teachers’ lessons and
instructions, also attend to the teachers’ overall communication, and therefore have a higher
frequency of effective interpersonal interactions that facilitate a closer relationship.
Teacher warmth also moderately contributed to predicting teacher ratings of children’s
working memory, above and beyond that which was accounted for by the performance-based
measure of working memory. Warmth in the teacher-child relationship may be less relevant in
interpreting teachers’ reports of children’s working memory abilities than it is for attention, but
given the small sample size, this is hard to say definitively. Though teachers provide
opportunities for children to memorize material, working memory is a fundamentally different
construct as it requires that children hold and manipulate information in their minds. Teachers
may have a limited opportunity to see this cognitive ability reflected in classroom tasks, and
therefore, it may be the case that teacher warmth is less related to this ability.
The additive value of teacher warmth in predicting teacher ratings of EF was mixed.
Teacher warmth marginally predicted teachers’ reports of EF in three of the models, and was
non-significant for three of the models. EF is a more difficult construct to assess, as it is not
singular, but rather a qualitative aspect present in measures of attention and working memory
(Lezak et al., 2012; Miyake et al., 2000). Therefore, teachers may have a difficult time
commenting on such higher order cognitive processes removed from their relationship to more
apparent constructs, such as attention. This is consistent with the literature that has found that
attention and EF are interrelated and correlated functions in behavioral reports (Miranda et al.,
2000). Subtle EF deficits may more likely be captured in reports of attention problems, or other
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cognitive constructs, than they are in EF specific reports of functioning. More significant EF
deficits may be captured in EF specific measures, as these deficits surpass other more singular
constructs, such as attention problems. The present study suggests this, as teacher reports of EF
deficits were most strongly related to the most complex performance-based neuropsychological
measure of EF, those that required both cognitive flexibility and inhibition.
The current study also explored the role of teacher warmth and the role of teacher-student
conflict in moderating the relationship between performance-based neuropsychological measures
of attention, memory, and EF and teacher ratings of these same constructs. Our hope was to
better understand the apparent impact of teacher relational variables, such as warmth and
conflict, on teachers’ ratings of children’s cognitive abilities. Our findings were only significant
for understanding teachers’ ratings of attention.
Performance-based neuropsychological measures of attention (independent variable) and
teacher warmth (moderator) were put into a moderation model, predicting teacher-reported
problems with attention (i.e., inattention). The results demonstrate that at high levels of warmth,
there is a weakening of the relationship between neuropsychological measures of attention and
the teacher’s report. It may be the case that at high levels of warmth, the teacher is biased toward
the student, and begins to underestimate the problems this child has with attention. Alternatively,
it is possible that positive teacher-student relational factors interact with the child’s true attention
difficulties, and as a result, these difficulties are minimized in the child’s classroom performance.
This would mean that teacher warmth could mitigate the impact of the child’s attention deficits
on his/her classroom performance. Alternatively, this places some children at risk for underidentification of attention problems. In the context of neuropsychological assessment, when
clinician’s utilize behavioral measures of a child’s cognitive abilities in different environments
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(i.e., parent reports are indicative of attention-related behaviors in the home, and teacher reports
are indicative of attention-related behaviors in the classroom), this risk for under identification is
a serious problem. Given the small sample size in the current study, it would be interesting to see
what this moderation would look like at low, medium, and high levels of warmth in a larger
sample.
Exploratory analyses found a significant relationship between teacher-student conflict
and teachers’ reported attention, working memory, and executive functioning difficulties. This
was consistent with what would be expected, given that struggling children are more likely to
disengage with the classroom material as a means of avoidance, transforming a child’s cognitive
difficulties into behavioral difficulties, which can be difficult to manage in the context of the
classroom. Teachers may be more likely to find themselves punishing behaviors more often than
they are praising them. The most effective behavioral management strategies require that
teachers employ praise and differential attention more frequently than they do time-out and
punishment. Without utilizing such strategies, teachers can inadvertently contribute to child
misbehavior (Kauffman, Pullen, & Akers, 1986). If attention, working memory, and executive
functioning problems contribute to an increase in teacher-student conflict, these relational factors
could exacerbate behavioral problems in the classroom and negatively impact overall academic
achievement. Therefore, conflict reduction in teacher-student relationships, especially for those
children struggling with attention, working memory, and/or executive functioning problems such
as ADHD, could reduce behavioral disorders secondary to cognitive difficulties. Overall, teacher
reports of children’s attention, working memory, and executive functioning abilities are therefore
a reflection of both children’s true abilities and also relational factors (closeness and conflict)
within the teacher-student relationship.
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More specifically, when neuropsychological measures of attention (independent variable)
and teacher conflict (moderator) were put into a moderation model predicting teacher-reported
problems with attention, the results showed that at high levels of conflict, there was no longer a
significant relationship between neuropsychological measures of attention and the teacher’s
report. It may be the case that at high levels of conflict, the teacher is no longer able to evaluate
the child’s attention abilities in any consistent way. That is, when there is considerable conflict
experienced between the teacher and child, the teacher’s reports about the child’s attention
problems should be suspect.
Limitations
The current study addressed important gaps in the literature, specifically the use of
performance-based neuropsychological measures in comparison with behavioral checklists
meant to estimate cognitive abilities. There were several notable limitations related to the study’s
design. First, the larger study was cross-sectional, with data collected from a specific point in
time. Therefore, the direction of influence cannot be determined. Further studies using a
longitudinal design are needed to determine to what extent the quality of the teacher-student
relationship influences a teacher’s accuracy in reporting, and to what extent children’s cognitive
abilities influence the quality of the teacher-student relationship.
Furthermore, teacher warmth was measured using self-report indices from the teachers
themselves, without consideration for how the students perceived their teachers’ expressions of
warmth. It is possible that children would characterize their relationships with their teachers
differently than teachers characterize those same relationships. In many cases, the child’s
feelings about the quality of their relationship with the teacher may differ from the teacher’s, and
may relate uniquely to the child’s behaviors related to performance involving their cognitive
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abilities. Furthermore, teachers may wish to portray their relationships with students as being
more warm and less conflicted, especially to other adults (i.e., the researcher who will be reading
the teachers’ reports), while children may be more likely to report honestly regarding how much
they like or dislike a teacher (i.e., how much warmth is in the relationship, how much conflict is
in the relationship). Future studies should consider assessing the relationship from both
perspectives.
There were notable limitations related to the study sample. Though the goal of the larger
study was 100 participants, and this was nearly reached, recruitment took two years instead of
the estimated one year, thus spanning two academic years. By the time teacher data collection
commenced, half of the cohort’s teacher information was outdated. The final sample of
participating teachers/students was sufficient to detect large effect sizes in primary analyses, but
not medium or small effect sizes. Therefore, the study may have underestimated the strength of
the relationships between teacher-student relational warmth and teachers’ perceptions of
cognitive abilities. Additionally, the majority of the final sample of children were white, middle
class, and of average or higher intelligence. Therefore, generalizations of these findings are
limited and may not be significant in other, more diverse populations (e.g., with more
minorities/persons of color, with fewer socioeconomic privileges, with more variable intellectual
abilities). The study also failed to identify and account for those participants who were on their
ADHD medications at the time of evaluation. Medication may have enhanced the children’s
performance in the study, or the absence of medication may have caused participants to perform
with more difficulty than they would if they were on their medication (which may be the case for
typical performance in the classroom). Therefore, inconsistency in medication adherence
between the testing session and the school environment may have obscured relationships
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between teacher-reported (classroom observed) cognitive abilities and performance-based
measures of those same constructs. Similarly, ongoing medication with stimulants may have
influenced teacher ratings of children’s abilities, as well as the teacher-student relationship.
The performance-based neuropsychological measures of EF used in the present study did
not penalize participants who sacrificed accuracy for speed. This may have led to
overestimations for children whose performance was marked by errors, and underestimation for
children whose performance included fewer errors. Furthermore, there were no measures of other
cognitive domains, such as memory, learning, processing speed, visual-spatial navigation, etc.
All children have relative strengths and weaknesses, and a more robust picture of child
participants’ cognitive functioning would have provided more answers regarding the
relationship between teacher-student relational factors, teachers’ perceptions of children’s
abilities, and children’s true cognitive abilities.
Clinical Implications and Future Directions
The current study provided evidence that positive (warmth) and negative (conflict)
aspects of the teacher-student relationship relate to teachers’ perceptions of children’s attention,
working memory, and EF. For this sample of 8- to 12-year old children, the teacher-student
relationship does indeed relate to teachers’ reports of their students’ attention, working memory,
and EF, above and beyond what is accounted for by neuropsychological measures of the
children’s abilities. Together, these findings have implications for teachers and clinicians
gathering information regarding children’s abilities, and identifying children who may be
struggling and in need of intervention.
Though the direction of effect needs further exploration, results of the current study
provide preliminary suggestions regarding how relational factors interact with a child’s cognitive
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abilities to predict behavioral problems related to these cognitive abilities as captured in teacherreported measures. Given that the teacher-student relationship is reflected in teachers’ reports of
children’s abilities above and beyond that which is accounted for by performance-based
neuropsychological measures, teachers should consider how relational warmth may minimize
behavioral problems related to cognitive problems, and relational conflict may exacerbate
behavioral problems related to cognitive problems. Furthermore, when reporting on children’s
abilities, teachers appear to provide accurate reports that relate to performance-based
neuropsychological measures except in the case when the teacher-student relationship is
characterized with high warmth or high conflict. This indicates that when the relationship is too
warm or too conflicted, teachers are less reliable in reporting on the child’s cognitive abilities.
Clinicians may want to assess the quality of the teacher-child relationship as part of an
assessment of the child’s cognitive abilities. Additionally, interventions to address children’s
cognitive deficits should also address teacher-child interpersonal interactions. This study’s
findings suggest that high warmth is related to fewer reported behavioral problems related to
attention problems, which may contribute to an under identification of children who may have
attention problems; high conflict is related to a higher report of behavioral problems related to
attention problems, which may contribute to the over identification/misidentification of attention
problems in children who do not demonstrate such attention problems on performance-based
neuropsychological measures. Therefore, teachers may wish to focus on increasing warmth and
closeness and decreasing conflict, while also referring struggling students for standardized
testing when this may assist with identification of underlying learning disorders or ADHD.
Using active attention to reinforce positive behaviors (therefore increasing overall
frequency of positive interactions, and warmth and engagement more broadly) and decrease the
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need for punishment (therefore decreasing overall frequency of negative interactions, and
conflict in the relationship more broadly) is the main tenet of Teacher-Child Interaction Training
(TCIT), which has good empirical support as a psychosocial behavioral treatment for child
behavior management in the classroom setting (Filcheck, McNeil, Greco, & Bernard, 2004;
Lyon, et al., 2009; McIntosh, Rizza, & Bliss, 2000). Though TCIT clearly improves child
behavior, less is known about how this intervention may address performance involving
neurocognitive abilities. Results of the current study suggest that teacher-student relational
factors, including those targeted by TCIT, may improve children’s behavioral problems related
to their neuropsychological abilities.
The findings of the current study relate not only to academic and clinical intervention, but
also to pediatric neuropsychological assessment as a whole. The interaction between children’s
cognitive abilities and teacher-student relational factors, including warmth and conflict, in the
moderation of accuracy in teacher-reported cognitive abilities indicates that relational factors can
have a significant influence on child outcomes. Assessment is best informed by convergence of
both neuropsychological and behavioral report measures (Tsatsanis & Volkmar, 2001). While
performance-based neuropsychological measures seek to represent a child’s true neurocognitive
abilities, and are administered in ideal testing conditions (i.e., quiet testing room, with minimal
distractions), behavioral reports provide information about how the child is functioning in realworld conditions across settings (i.e., with distractions, in school or in the household). Therefore,
performance-based neuropsychological measures providing information about ability should be
analyzed alongside behavioral reports that illuminate real-world cognitive functioning.
The existing literature on teacher-student relationships and evaluation of abilities has
largely focused on achievement in early childhood. The present study chose to recruit
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participants in middle childhood (while many other studies have chosen to study a younger
population), employed multiple methods to assess children’s abilities, examined both warmth
and conflict in teacher-student relationships, and used a normative sample to examine teachers’
accuracy and relational influence across a broad range of child cognitive domains. In the future,
longitudinal studies will be necessary to determine how teacher-student relational factors
influence school-aged children’s behavioral problems related to their attention, working memory,
and EF over time. Participants of different ages (i.e., outside of middle childhood, including
preschool, early childhood, adolescence) should be recruited to better understand the impact of
the teacher-student relationship on behavioral problems related to cognitive abilities and EF
across other important developmental periods, including early childhood and adolescence.
Though the present study’s small size limited the variables that could be controlled for,
future studies should seek to investigate other child variables (e.g., temperament, gender,
developmental period/age), teacher variables (e.g., gender, years of experience, competence,
confidence, stress), classroom variables (e.g., structure, school funding), and cultural variables
that may further impact the teacher-student relationship and child cognitive performance in the
classroom. Replication of the present study using additional measures/perspectives to capture the
teacher-student relationship and overall teacher warmth (e.g., from the child’s perspective,
objective observer), and factors that may influence this relationship will help illuminate the
unique and interacting influences of numerous sociocultural and training factors on children’s
attention, working memory, and EF, and related behaviors.
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Appendix B: Recruitment Flyer

Are you interested in participating in a research study?
Are you interested in participating in a research study?
Do you have a child between the ages of 8 and 12?
Do you have a child between the ages of 8 and 12?
You and your child may be eligible to participate in the
You and your child may be eligible to participate in the
EMU Child Stress & Parenting Study!
EMU Child Stress & Parenting Study!
stockphotos!/!FreeDigitalPhotos.net!
stockphotos!/!FreeDigitalPhotos.net!

This study is investigating the effects of stressful life events and current parenting
This study is investigating the effects of stressful life events and current parenting
practices on attention and problem-solving abilities in school-aged children.
practices on attention and problem-solving abilities in school-aged children.
• Participation will involve:
• Participation will involve:
o An approximately 2½-hour visit with our investigators
o An approximately 2½-hour visit with our investigators
o You will answer a number of questionnaires about your child and your family
o You will answer a number of questionnaires about your child and your family
o Your child will answer questionnaires about his/her behavior and will
o Your child will answer questionnaires about his/her behavior and will
complete tasks that assess his/her cognitive ability, working memory,
complete tasks that assess his/her cognitive ability, working memory,
attention, and problem-solving skills
attention, and problem-solving skills
• You will receive:
• You will receive:
o A $40 Meijer gift card
o A $40 Meijer gift card
If you are interested, please complete the participation form at emucaplab.com or call
If you are interested, please complete the participation form at emucaplab.com or call
(734) 224-4068. Evening and weekend appointments are available!
(734) 224-4068. Evening and weekend appointments are available!
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Appendix C: Informed Consents and Assent Form

Informed Consent to Participate in the Child Stress and Parenting Study
Information to Consider Before Taking Part in this Research Study
IRB Study # 131212

You and your child are being asked to take part in a research study examining how life stressors
and parenting affect children’s cognitive processes and behavior. Please read this information
carefully and ask any questions you may have before agreeing to take part in this study.
The person who is in charge of this research study is Dr. Carol (Ketl) Freedman-Doan, Ph.D. She
is being assisted by her three doctoral students, Amanda Ellis, M.S., Miriam Goldstein, B.A., and
Heather Hennrick, B.A., as well as undergraduate research assistants. This study is being
conducted in fulfillment of the research requirements for graduate work.
The research will be conducted at the Eastern Michigan University Psychology Clinic.
This research is being sponsored by the Blue Cross Blue Shield Foundation of Michigan.

Purpose of the study
The purpose of the Child Stress and Parenting Study is to learn how life stressors
influence children’s cognitive processes and behavior, particularly their attention and
executive functioning. Executive functioning includes processes such as planning,
organizing, and working memory.
We are also interested in learning how the parent-child relationship, as well as parents’
cognitive functioning, are related to children’s cognitive functioning and behavior.

Should you and your child take part in this study?
Taking part in this research study is up to you. If you choose for you and your child to be in the
study, then you should sign this informed consent form. If you do not want you and your child
to take part in this study, you should not sign this form. Please take your time deciding and ask
any questions you may have.

Page 1 of 5
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Why are you being asked to take part?
We are asking you to take part in this study because you have a child between the ages of 8 and
12.

What will happen during this study?
If you agree to be in this study, we will ask you to complete a short demographics questionnaire
while your child spends 15 minutes completing a brief test of intellectual functioning This task
will determine whether your family is eligible for the study. If you are eligible, we will then ask
you and your child to complete a series of questionnaires and cognitive tasks.
You will answer questions about your child’s behavior and your relationship with your child.
This will take a total of approximately 70-90 minutes, or less time if you have already answered
some of this study’s questionnaires as part of other studies within the Psychology Department at
Eastern Michigan University.
While you are completing these questionnaires, we will ask your child to complete a series of
questionnaires and cognitive tasks in a different room at the clinic. The questionnaires will ask
your child about his/her own behavior and stressful life experiences. Altogether, the
questionnaires and cognitive tasks will take approximately 85 minutes to 2 hours (including
breaks), or less time if your child has already completed some of these measures as part of other
studies within the Psychology Department at Eastern Michigan University. There will be
scheduled breaks and snacks, and your child will also be allowed to take breaks whenever
desired.
The questionnaires you will complete are:
Conners-3-P (child’s attention, behavior, and academics)
BASC-2 Parent Rating Scales (child’s mood and behavior)
PRQ-CA (parent-child relationship)
BRIEF-C (child’s executive functioning)
BRIEF-A (parent’s executive functioning)
CLES-C (significant life events)
Discipline Scale (parent’s discipline techniques)
The questionnaires and activities your child will complete are:
WASI-II (vocabulary and nonverbal problem solving/spatial reasoning)
WISC-IV Digit Span & Letter-Number Sequencing Tests (working memory)
CPT-II (attention)
Conners-3 (attention, behavior, and academics)
BASC-2, Self Report of Personality (behavior)
D-KEFS Trail Making & Color-Word Interference tests (planning and organizing skills)
CLES-C (significant life events)
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Risks and Benefits
You may find some of the questions about your child and/or your relationship with your child to
be sensitive. Your child may experience some frustration while engaging in the cognitive tasks,
but no more than they would encounter in school. However, many children find the tasks fun and
challenging. Lastly, should we see or hear anything that requires us to contact Child Protective
Services, we have an obligation to do so.
A potential benefit of participating in this research study is the opportunity to contribute to a
greater understanding of the relationships between child stress, parenting, and cognitive
processes.

Compensation
Your family will be given a $40 gift card per participating child, regardless of whether he/she is
eligible after the screening phase and whether you or your child choose to withdraw in the
middle of the study.

Privacy and Confidentiality
We will keep your study records private and confidential. All parent and child participants will
be identified by a participant ID number that will be on all forms. The list linking names to ID
numbers, as well as this consent form, will be kept in a locked cabinet. The only people who
will be allowed to see the ID list are members of the research team.
We may publish what we learn from this study, but we will not include your name or any
identifying information. All data will be presented in aggregate form only.
If you have also participated in any other studies through the Psychology Department at Eastern
Michigan University, we may ask you to sign a second consent form allowing us to use the data
you provided in any of those studies.

Voluntary Participation / Withdrawal
You should only take part in this study if you want to volunteer. You should not feel that there is
any pressure to take part in the study. You are free to participate in this research or withdraw at
any time. There will be no penalty or loss of benefits if you stop taking part in this study.

You can get the answers to your questions, concerns, or complaints.
If you have any questions, concerns or complaints about this study, call Carol (Ketl) FreedmanDoan, PhD at (734) 487-1155.
If you have questions about your rights, general questions, complaints, or issues as a person
taking part in this study, call the EMU IRB at (734) 487-3090.
You will be given a copy of this form for your records.
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Statement of Consent
It is up to you to decide whether you want you and your child to take part in this study. If you
want to take part, please read the statement below and sign the form.
I have read the above information and received answers to any questions I asked. I understand
that by signing this form I am agreeing that my child and I will take part in research. I freely
consent to participate in this research study.
______________________________________________
Signature of Parent/Legal Guardian

Date

______________________________________________
Printed Name of Parent/Legal Guardian
______________________________________________
Name of Child Taking Part in Study

Permission to Contact Child’s Teacher
Sometimes children behave differently at home than at school. In order to get a fuller picture of
your child’s cognitive functioning and behavior, we request that you allow us to contact your
child’s primary or homeroom teacher. If we contact your child’s teacher, we will ask him or her
to fill out a brief form indicating their impressions of your child’s academic performance and
behaviors in school. You may still participate in this study if you choose not to give us
permission to contact your child’s teacher.
If you choose to give this permission, please check the box below and provide your signature.
I freely consent to have the study team contact my child’s teacher.
______________________________________________
Signature of Parent/Legal Guardian
Child’s School: __________________________

Date

City: __________________________

Primary/Homeroom Teacher: ___________________________

Grade: ______

TEACHER ACCURACY

112

Child Stress and Parenting Study: Informed Consent
Does your child have more than one teacher? (Please do not include elective teachers–for
example, gym or music teachers).
Yes
No

Future Contact and Follow Up
Please check and initial the following box if you will allow us to contact you up to 12 months
after your participation in this study. This will allow us to answer any lingering questions you
may have, ensure you have had a positive experience at the Clinic, and inform you of any future
follow-up studies for which you may have interest. You may still participate in this study if you
choose not to give us permission to contact you after today’s visit.
____I give my permission to researchers of this study to contact me up to 12 months after
completion of today’s visit.
____I give my permission to researchers of this study to contact my child’s teacher up to 12
months after completion of today’s visit
Physical Mailing Address:

______________________________________________________
(House Number and Street)
(Apt. #)
______________________________________________________
(City)
(State)
(Zip Code)

Phone Number: ___________________________
Email Address: ___________________________

For Researchers Only
I have reviewed the consent form in its entirety with the subject, explained the study, and
answered all of his/her questions. I have given a copy of this consent form to the subject.
_________________________________________
Signature of Researcher
_________________________________________
Printed Name of Researcher

________________________
Date
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Assent to Participate in the Child Stress and Parenting Study
Information for Persons under the Age of 18 Who Are Being Asked To Take Part in Research

Why am I being asked to take part in this research?
You are being asked to take part in a research study about how parenting and stressful life events affect
children’s thinking, reasoning, and attention. You are being asked to take part in this research study
because you are between the ages of 8 and 12.

Who is doing this study?
The people in charge of this study are Dr. Ketl Freedman-Doan and three graduate students: Amanda
Ellis, Miriam Goldstein, and Heather Hennrick. You may meet other students at EMU while
participating.

What is the purpose of this study?
By doing this study, we hope to learn how parenting and stressful life events influence children’s
cognitive skills—specifically, their thinking, reasoning, and attention. We also hope to learn how these
skills are affected by other factors, such as children’s relationship with their parents and their parents’
thinking and reasoning skills.

Where is the study going to take place and how long will it last?
The study will be take place at Eastern Michigan University. You will be asked to participate in one
visit which will take about 2 to 2.5 hours, or possibly less time if you have already participated in certain
other studies within the Psychology Department at Eastern Michigan University.

What will you be asked to do?
•

•

•

•

Spend 15 minutes completing a vocabulary task and a spatial reasoning task to determine whether
you are eligible. This step may be skipped if you have already completed these tasks as part of
another psychology study at Eastern Michigan University.
If eligible, complete a series of tasks that assess your thinking skills. These will take a total of about
1 hour, or less time if you have already done some of these tasks as part of another psychology study
at Eastern Michigan University
If eligible, answer a series of questionnaires about your behavior, academics, and significant life
events. These will also take about 1 hour, or less time if you have already answered some of these
questionnaires as part of another psychology study at Eastern Michigan University.
There will be scheduled breaks and snacks, and you may also take breaks whenever you would like.

Approved by the Eastern Michigan University Human Subjects Review Committee
UHSRC Protocol Number: 667394-9
Study Approval Dates: 03/04/16 – 03/03/17
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What things might happen if you participate?
•

•

You may find some of the questions uncomfortable or upsetting. For instance, a question might
ask if you have ever experienced the death of a family member, or whether you have a hard time
in school.
You may experience some frustration during some of the tasks, but no more than you would
encounter in school.

Is there benefit to me for participating?
•

Many children find these tasks fun and interesting, and you will be helping graduate students with
their work.

Do I have to take part in this study?
You should talk with your parent(s) about taking part in this research study. If you do not want to take
part in the study, that is your decision. You should take part in this study because you want to volunteer.

Will I receive any compensation for taking part in this study?
You personally will not receive any compensation for taking part in this study. However, your parent(s)
will receive a $40 gift card for your participation.

Who will see the information about me?
Your information will be added to the information from other people taking part in the study so no one
will know who you are. We may share your information with your parent(s) so that they can better help
you.
If you have also participated in another study psychology study at Eastern Michigan University, we will
ask you to sign a second form agreeing to let us use the data you provided in any of those studies.

Can I change my mind and quit?
If you decide to take part in the study you still have the right to change your mind later. No one will think
badly of you if you decide to stop participating.

What if I have questions?
You can ask questions about this study at any time. You can talk with your parents, guardian or other
adults about this study. You can also talk with the person who is asking you to volunteer.

Assent to Participate
I understand what the person conducting this study is asking me to do. I have thought about this and agree
to take part in this study.
__________________________________________
Name of person agreeing to take part in the study

_________________
Date

__________________________________________
Signature of person agreeing to take part in the study
Approved by the Eastern Michigan University Human Subjects Review Committee
UHSRC Protocol Number: 667394-9
Study Approval Dates: 03/04/16 – 03/03/17
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EASTERN MICHIGAN UNIVERSITY
Education First
!
Informed Consent Form
Child Stress & Parenting Study
You are receiving this questionnaire packet because _______________________ and his/her
caregiver have participated in a research study at Eastern Michigan University. A parent signed a
consent form (copy enclosed) allowing us to contact you to obtain additional information about
the child.
Purpose of the study
In this study we are interested in learning how children’s cognitive abilities and executive
functioning are impacted by stress. Further, we are interested in learning how congruent ability
reporting is between parent, teacher, and child, and whether or not the teacher-student
relationship impacts accuracy of reporting. This research is supported through a grant from the
Blue Cross/Blue Shield Foundation of Michigan.
What will happen if I participate in this study?
Participation in this study involves completing some questionnaires regarding this student’s
cognitive and academic abilities (complete list of measures below). There are also a few
additional questions relating to this student’s academic performance. Once you complete the
questionnaires, please place them in the larger self-addressed stamped envelop to mail back to
us, or give it to one of the project researchers when they visit your building. Someone from the
study will be in touch with you coordinate pickup/mailing, and answer any questions that you
may have. Should you choose to participate, you will receive a $10 Starbucks gift card as
compensation for your time.
What are the anticipated risks for participation?
There are no anticipated physical or psychological risks to participation. You do not have to
answer any questions that you do not want to. In the confidentiality section below, we describe
how we will protect the confidentiality of your data.
As with any research study, there may be additional, unexpected risks that are currently unknown
to us.
Are there any benefits to participating?
You will not directly benefit from participating in this research. Benefits to society may be to
help us understand how a teacher’s assessment of a child relates to a parent or child’s evaluation,
Approved by the Eastern Michigan University Human Subjects Review Committee
UHSRC Protocol Number: 667394-11
Study Approval Dates: 04/04/16 – 03/03/17
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and may eventually contribute to the development of interventions that help improve children’s
academic functioning.
What are the alternatives to participation?
Your participation is voluntary and the alternative is not to participate.
How will my information be kept confidential?
We will keep your information confidential by keeping your personal identifying information
separate from the data, which will only be labeled with a participant identification number. Your
personal identifying information will be stored in a locked cabinet in a locked office. We will
make every effort to keep your information confidential. Your responses will not be shared
with study participants [your student or his/her caregiver(s)].
Other groups may have access to your research information for quality control or safety
purposes. These groups include the University Human Subjects Review Committee, the Office of
Research Development, the sponsor of the research, or federal and state agencies that oversee the
review of research. The University Human Subjects Review Committee is responsible for the
safety and protection of people who participate in research studies.
We may share your information with other researchers outside of Eastern Michigan University.
If we share your information, we will remove any and all identifiable information so that you
cannot reasonably be identified.
The results of this research may be published or used for teaching. Identifiable information will
not be used for these purposes.
Are there any costs to participation?
Participation will not cost you anything.!
Will I be paid for participation?
We will compensate you for your time with a $10 Starbucks gift card.
Study contact information
If you have any questions about the research, you can contact the Principal Investigator, Dr.
Carol Freedman-Doan, at EMU.CSPS@gmail.com or by phone at (734) 224-4068.
For questions about your rights as a research subject, contact the Eastern Michigan University
Human Subjects Review Committee at human.subjects@emich.edu or by phone at (734) 4873090.
Voluntary participation
Participation in this research study is your choice. You may refuse to participate at any time,
Approved by the Eastern Michigan University Human Subjects Review Committee
UHSRC Protocol Number: 667394-11
Study Approval Dates: 04/04/16 – 03/03/17
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even after signing this form, with no penalty or loss of benefits to which you are otherwise
entitled. You may choose to leave the study at any time with no loss of benefits. If you leave the
study, the information you provided will be kept confidential. You may request, in writing, that
your identifiable information be destroyed. However, we cannot destroy any information that has
already been published, or deidentified information that is not connected to your personal
identifying information.

Approved by the Eastern Michigan University Human Subjects Review Committee
UHSRC Protocol Number: 667394-11
Study Approval Dates: 04/04/16 – 03/03/17
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Participant ID# ___________________
Statement of Consent

I have read the Informed Consent form and understand my rights as a research participant. I give
my consent to participate in this research study.

Signatures

______________________________________
Name of Teacher (print)
______________________________________
Signature of Teacher

____________________
Date

______________________________________
Phone Number

____________________
Type (i.e. Cell, Work)

______________________________________
Email (optional)

Permission for Future Contact
We would like permission to store your contact information and contact you in the future, should
we develop a follow up study involving teacher participation. Your information will be stored in
a password-protected or locked file. Please initial or check below whether or not you allow us
to store your contact information and potentially contact you in the future:

__________Yes

___________No

Approved by the Eastern Michigan University Human Subjects Review Committee
UHSRC Protocol Number: 667394-11
Study Approval Dates: 04/04/16 – 03/03/17
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Appendix F: Student-Teacher Relationship Scale—Short Form
STUDENT-TEACHER RELATIONSHIP SCALE – SHORT FORM
Robert C. Pianta

Child: ________________________________________ Teacher:___________________________ Grade:_________
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

ã 1992 Pianta, University of Virginia.
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Table 18

CPT Omissions
CPT Commissions
WISC WMI
TMT Number-Letter
Switching
TMT Switching
CWIT Inhibition
CWIT Inhibition/Switching

CPT-3
Omissions

CPT-3
Commissions

WISC-IV WMI

TMT NumberLetter
Switching

TMT
Switching

CWIT
Inhibition

CWIT
Inhibition/
Switching

WASI IQ

WASI IQ

Bivariate Correlations Between All Performance-Based Neuropsychological Measures of Attention, Working Memory, and EF

-

-.47**

-.27

.40*

.26

.52**

.39*

.23

-

.41*
-

-.22

-.45**

-.45**

-.29t

-.26

-.14

-.10

-.25

-.21

-.33*

-

.22

.51**

.27

.16

-

.45**

.39*

.43**

-

.49**

.42**

-

.64**
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Appendix G: Table of Bivariate Correlations Between Children’s Cognitive and EF Functioning

-

t
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p < .10 level (2-tailed)
*p < .05 level (2-tailed)
**p < .01 level (2-tailed)
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