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ABSTRACT

The purpose of this study was to examine the effects of three academic interventions on 

behavioral problems in preschool children. The 363 children who participated in this study were 

randomly assigned to one of four intervention groups or a control group. ANCOVA was used to 

determine the effectiveness of the academic interventions on both early reading skills and 

behavior. All three academic interventions were effective in improving their respective emergent 

literacy skills. Analyses of the interventions’ effects on behavioral problems yielded no 

significant effect on inattention, hyperactivity/impulsivity, or oppositional behavior. The lack of 

change in behavior indicates that behavioral problems may not be altered by participation in an 

effective academic intervention. However, these findings are limited to the period immediately 

following the intervention, which may not allow sufficient time for changes to develop. 

Implications for future research regarding these findings are discussed.



1

INTRODUCTION

Behavioral and academic problems are stable and impair normal functioning throughout 

the life of an individual. Academic and behavioral problems can have lasting detrimental effects 

not only on children’s later academic achievement and on behavioral functioning but also on 

children's later socioeconomic status and lifetime career opportunities. For instance, individuals 

with Attention Deficit/Hyperactivity Disorder (ADHD) have lower academic and social 

functioning skills, resulting in lower earning potential and fewer job opportunities (Barkley, 

1998). Accordingly, these individuals are also less likely to attend college (Hinshaw, 1992). 

Strong evidence has been presented to suggest a link between academic difficulties and 

behavioral problems (Arnold, 1997; Beitchman & Young, 1997; Frick et al., 1991; Johnson, 

McGue, & Iacono, 2005; McGee & Share, 1988; Pennington, Groisser, & Welsh, 1993; 

Stevenson, Richman, & Graham, 1985; Willcutt & Pennington 2000; Williams & McGee, 1994). 

Although the relationship between low academic achievement and behavioral problems 

has been established through examining predictive relationships (Stevenson, Richman, & 

Graham, 1985; Willcutt & Pennington, 2000), to date, the causal link between academic 

achievement and behavior has not been empirically established. Examining the early onset of 

behavioral problems and academic difficulties can be advantageous in detecting a causal 

relationship. Early examination could lead to interventions designed to prevent negative 

outcomes for children. Specifically, examining whether or not effective academic interventions 

result in a reduced rate of behavioral problems for children at-risk of later and more serious 

academic and behavioral problems can provide evidence for a causal link between academic 

problems and behavioral problems. This study examined the directional link between academic 

and behavioral problems by investigating the effects of an academic intervention on behavioral 

problems.

Academic Achievement: Background and Outcomes

One of the skills most pertinent to academic success is the ability to read; once a child 

learns to read, he or she can then read to learn. Individuals who struggle to read are at a 

disadvantage, compared with strong readers, both in using their current skills and in gaining new 

ones. Researchers suggest that those individuals who struggle to read early are more likely to 

remain poor readers than children who have early success in reading (Cunningham and 
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Stanovich, 1997; Schatschneider, Fletcher, Francis, Carlson, & Foorman, 2004). Juel (1988) 

found that if a child was a poor reader at the end of first grade the likelihood of that child 

remaining a poor reader at the end of fourth grade was .88. When measured in kindergarten, a 

child’s early reading skills are predictive of reading outcomes in first grade, second grade 

(Schatschneider, et al., 2004), and into high school (Cunningham & Stanovich, 1997). Moreover,

high academic achievement and reading ability in early adolescence seem to serve as protective 

factors against later academic, behavioral, and social problems (Masten, Hubbard, Gest, 

Tellegen, Garmezy, & Ramirez, 1999). Hence, a strong foundation in early reading skills 

increases the individual’s potential for continued success in life. Unfortunately, a sizeable 

portion of the population, especially those from lower socio-economic-statuses, do not obtain a 

strong foundation in reading skills and thus, are more likely to later develop deficits those skills.

In previous research, two general forms of reading disability have emerged: dyslexia, 

typically defined as a condition in which a child’s reading ability is substantially lower than 

would be predicted based on his or her aptitude (e.g., IQ), and “garden variety poor readers,” 

typically defined as a condition in which a child’s reading ability is low but not lower than would 

be predicted based on his or her aptitude (Stanovich, 1985). There is, however, no evidence to 

indicate that the conditions underlying dyslexia and “garden variety poor reading” are different. 

In fact, some research makes it evident that reading problems are due primarily to deficits in 

early reading skills (Fletcher et al., 1992; Stanovich, 1994; Torgesen & Wagner, 1998). 

Although most children do not often receive formal training in reading until they enter 

Kindergarten or 1
st
 grade, skills that are developed prior to formal training have been shown to 

be important to the development of reading proficiency. Prior to formal instruction in reading 

and writing, a child’s skills, knowledge and attitudes toward reading and writing are called 

emergent literacy skills (Whitehurst & Lonigan, 1998). The three primary emergent literacy 

skills are oral language, phonological processing abilities, and print knowledge. Oral language 

skills include word knowledge, vocabulary, understanding of word order, and grammatical rules 

(Storch & Whitehurst, 2002). Phonological processing abilities, a person’s ability to use sounds 

within a language to process written and oral communication, consist of three skills: 

phonological awareness, phonological memory, and phonological access to lexical store (Wagner 

& Torgesen, 1987). Of the three phonological processing abilities, phonological awareness has 

been shown to be consistently related to the development of later reading (Adams, 1990; 



3

Cunningham & Stanovich, 1997; Wagner & Torgesen, 1987). Phonological awareness refers to a 

child’s ability to detect and manipulate language through such tasks as matching, blending, or 

deleting parts of words (Wagner & Torgesen, 1987). The third emergent literacy skill, print 

knowledge, is a child’s knowledge of letter names and sounds, words, and basic conventions 

about books such as how to hold them and how to use those books (Whitehurst & Lonigan, 

2000). Of these aspects, letter knowledge, a child’s knowledge of letter names and sounds, has 

been found to be one of the single best predictors of later reading skills (Adams, 1990).

Without intervention, initially low levels of emergent literacy skills are stable and will 

likely inhibit a child’s normal academic development (Cunningham and Stanovich, 1997; Juel, 

1988; Schatschneider, et al., 2004). When a child has a deficit in one or more emergent literacy 

skill areas, the probability of the child becoming a poor reader or developing a reading disability 

increases. Fortunately, researchers have demonstrated that it is possible to improve these abilities 

through intervention (Byrne & Fielding-Barnsley, 1991; Schneider, Roth, & Ennemoser, 2000; 

Whitehurst et al., 1988, 1994, 1999).

Behavior: Background and Outcomes

Similar to academic problems, behavior problems are stable and impairing across early 

childhood. Early problematic behavior is predictive of later problematic behavior (Goldstein, 

David-Kean, & Eccles, 2005). Stevenson, Richman, and Graham (1985) reported that behavioral 

problems measured when children were three-years-old were strongly related to behavioral 

problems measured when children were eight-years-old. Similarly, Heller, Baker, Henker, and 

Hinshaw (1996) reported that externalizing problems were highly stable between preschool and 

first grade. Good behavior can serve as a protective factor against later behavioral and conduct 

problems for children because children with low levels of problem behaviors are less likely to 

engage in unlawful acts (Maguin & Loeber, 1996).

Two aspects of behavior in young children that have received a lot of attention in many 

settings, including in classrooms and in research, are ADHD and oppositional behavior. ADHD 

is diagnosed in 3 to 7% of adolescents (American Psychiatric Association, 2000) and in 2% of 

preschoolers (Lavigne et al., 1996). Although preschoolers are generally too young to meet all 

the criteria to be diagnosed with ADHD, it is common to measure their behavioral functioning in 

terms of ADHD-like behaviors. These behaviors appear to be present on a continuum rather than 
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in a dichotomous, all or nothing, manner. According to the Diagnostic and Statistical Manual, 

Fourth Edition--Text Revision (DSM-IV-TR; American Psychiatric Association, 2000), the two 

main classes of behaviors that define ADHD are inattention and hyperactivity/impulsivity. These 

behaviors can be present separately or together. Oppositional Defiant Disorder (ODD) is 

diagnosed in 2 to 16% of children (American Psychiatric Association, 2000). Similar to ADHD, 

ODD is also expressed on a continuum. ADHD-like behaviors and oppositional behaviors are 

often highlighted once children begin school, where these behavioral problems pose a challenge 

to educators. Even moderate levels of disruptive and defiant attitudes and actions can hinder 

classroom activities and make learning difficult both for the disruptive child and for other 

children in the classroom. 

Relationship between Academic Outcomes and Behavior Problems

As noted earlier, both academic and behavioral problems are not only stable and 

impairing, but also frequently comorbid. The comorbitity of ADHD and academic problems has 

been estimated from 10 to 70% (Beitchman & Young, 1997; Mayes & Calhoun, 2006) with 10% 

appearing to be a very conservative estimate. Many studies place the comorbidity of ADHD and 

academic problems closer to the range of 40 to 60% (Cantwell & Baker, 1991; Willcutt & 

Pennington, 2000). Oppositional defiant disorder has been estimated to be comorbid with 

academic problems at approximately 18% (Mayes & Calhoun, 2006) indicated a fairly low 

relation between academic and oppositional problems. Hinshaw (1992) asserted that the high 

comorbidity of ADHD-like symptoms with academic problems suggests these two types of 

problems may be causally related. He suggested four potential relational pathways between 

academic achievement and behavior problems that include: (a) behavioral problems cause 

academic problems, (b) academic problems cause behavioral problems, (c) both behavioral 

problems and academic problems cause each other in a transactional relation, and (d) a third 

variable causes both academic problems and behavior problems. Review articles on the relation 

between academic and behavioral problems have reported that no causal evidence has 

established as to which of these pathways is the most accurate representation of the relation 

between academic problems and behavior problems (Hinshaw, 1992; Spira & Fischel, 2005). 

Often, studies that attempt to examine the directional pathways use correlational evidence that 

cannot be used to establish causality. All of these pathways may be valid to some degree; 
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however, to understand the relation between academic skills and behavior, each of these four 

pathways must be examined individually. 

Pathway 1: Behavioral problems cause academic problems. A substantial body of 

research has accumulated on the effects of behavioral problems on academic achievement. 

Children with behavioral problems are at a much higher risk of developing academic problems 

than other children. Hyperactivity/impulsivity and oppositional behavior, however, appear only 

to have a small effect on academic achievement. The relation between these behaviors to 

academic underachievement is primarily accounted for by the high rate of comorbidity of these 

behaviors to inattention (Frick et al., 1991). Although ADHD is related to academic 

underachievement, it is the attentional component of ADHD that seems to be most directly 

implicated in academic underachievement (Frick et al., 1991; Hinshaw, 1992; Johnson, McGue, 

& Iacono, 2005). 

Pathway 2: Academic problems cause behavioral problems. Probably the least studied 

pathway is the second model, which asserts that academic problems cause behavior problems. 

Some studies, using non-experimental methods, have supported the link suggested by this model. 

For example, Arnold (1997) found the correlation between academic difficulties and disruptive 

behaviors strengthened with age. Specific comparisons between groups of children with ADHD-

like behaviors and children with Reading Disabilities (RD) have revealed that deficits in 

academic abilities are predictive of behavioral problems. Willcutt and Pennington (2000) found 

that parent and teacher ratings of inattention and hyperactivity/impulsivity are more prevalent 

among individuals with RD than among individuals without RD. The same study also found that 

60% of individuals with RD were inattentive compared to only 6% of individuals without RD. 

Further, 30% of individuals with RD were hyperactive/impulsive compared to only 2% of 

individuals without RD. Pennington, Groisser, and Welsh (1993) found evidence that comorbid 

patterns of ADHD and reading disabilities linked the relation between these domains to deficits 

in phonological processing rather than executive functioning. As mentioned earlier, phonological 

awareness and other emergent literacy skills are crucial to the development of reading skills. 

Deficits in PA and other emergent literacy skills may reduce a child’s interest in school, resulting 

in increased inattention and hyperactivity. McGee and Share (1988) contend that behavioral 

problems result when children become frustrated with academic activities. As such, children with 

more academic deficits would be more often frustrated than children who have mastered the 



6

material, and as a result exhibit more disruptive and inattentive behaviors. Williams and McGee 

(1994) also have shown that early academic failure is one of the strongest predictors of behavior 

problems in middle and high school. It appears that academic deficits may impact a child’s 

behavior, but causal information has yet to support this relational pathway. 

Pathway 3: A transactional relation. The third pathway, a transactional relation, is a 

synthesis of the first two pathways. It can be supported only if both unidirectional pathways are 

supported. A bidirectional relation may result in what is labeled a “snowball” effect in which 

academic difficulties result in diminished motivation to do work, resulting in increased 

inattention and hyperactivity. Increased inattention and hyperactivity then result in further 

impairment of academic achievement, which then further reduces the individual’s interest in 

academics. Determination of which factor occurs first is quite difficult. Both factors begin 

developing prior to school entry; by the time a child reaches preschool-age academic difficulties 

and behavioral problems may already overlap considerably. 

Pathway 4: Third variables. Of the many possible third variables that may affect both 

academic development and behavior, evidence has primarily supported biological causes of both 

(see Willcutt, Pennington, Boada, Ogline, Tunick, Chhabildas, et al., 2001 for an overview). 

Environmental factors such as parental involvement and parenting ability, socio-economic status, 

and prenatal health also have been related to academic achievement and behavior problems 

(Hinshaw, 1992). Although it is evident that third variables may impact both academic and 

behavioral outcomes, a significant amount of the variance cannot be explained through these 

variables. Thus, it is important to continue investigating all potential aspects of the relation 

between academic achievement and behavior.

Current Study

Given the strong link between behavioral problems and academic achievement, it seems 

likely that early intervention on either academic abilities or behavior could be a promising 

strategy for promoting children’s long-term success in school. There has been a major push in 

recent years to develop more effective interventions--especially interventions for children at-risk 

of academic failure. When treating behavior problems and academic deficits it is important to 

examine the effect that one domain has on the other. When children are referred for behavioral 

problems in school, one of the primary desired outcomes is improvement of academic 
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achievement. However, no study has examined empirically the impact of an academic 

intervention on change in behavior. Given the high rate of comorbidity between behavioral 

problems and academic problems and the four proposed directional pathways of their relation, it 

is logical to hypothesize that improvement in one domain should positively affect the other 

domain. 

The current study, as an extension to an existing emergent literacy skills intervention, 

examined the second pathway proposed by Hinshaw (1992) to determine whether or not 

effective academic interventions simultaneously impacted children’s behavioral problems. Three 

questions had to be answered to determine the nature of this relation: (a) were the academic 

interventions effective in improving emergent literacy skills, (b) did the effective interventions 

simultaneously improve behavioral problems, and if so, which behavioral problems and (c) was 

the improvement in behavior caused by an improvement in emergent literacy skills. First, it was 

hypothesized that the interventions would be effective in improving children’s emergent literacy 

skills relative to the control group. Second, it was hypothesized that the interventions would 

reduce inattention and not hyperactivity or oppositional behaviors in children because inattention 

is the behavioral factor most strongly related to academic achievement. Accounting for 

inattention has been shown to reduce or even eliminate the relation between 

hyperactivity/impulsivity and academic problems. Additionally, the low comorbidity of 

academic problems to oppositional behavior indicates that if a causal connection is present, it is 

not very strong. Third, it was hypothesized the change in academic abilities would cause the 

change in behaviors rather than the change in behavior occurring simply because the children 

were in interventions.
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METHOD

Participants

Data for this study was collected in eight preschools serving children of low-income 

families in north Florida during the 2000-2001 and 2001-2002 school years. Parental consent 

was obtained for 363 students. Of these 363 children, 277 (76%) completed pretest and posttest 

assessments and participated in all phases of the intervention. These children ranged in age from 

36 months to 73 months, with a mean age of 52.08 months (SD = 5.73). The sample consisted of 

81% African American children, 14% Caucasian children, and 5% of children of other or 

unknown races. Sex ratios in the sample were fairly equivalent (55% boys, 45% girls).

Measures

Assessment of the ADHD-like behaviors was obtained through the Conners’ Teacher 

Rating Scale – Revised (CTRS; Conners, 1997). The CTRS uses a three-factor model of 

behavior: Inattention, Hyperactivity, and Opposition (Gerhardstein, et al., 2003). For each of the 

44 items, assessors were asked to rate children from 0 to 3 on a spectrum of behavior 

characteristics, with 0 being no presentation of the behavior and 3 being frequent presentation of 

the behavior. This scale has been shown to have strong reliability and validity for a wide range of 

ages (Danforth & DuPaul, 1996; Goyette et al., 1978). 

Emergent literacy skills, such as letter knowledge, oral language, and phonological 

awareness, also were measured in the fall and spring of the academic year. Children’s non-verbal 

intelligence was measured only in the fall of the academic year. The Letter Knowledge 

assessment required children to name the letters of the alphabet (Letter Name Task) and give the 

sound each letter makes (Letter Sound Task) when they were presented on flashcards. Two 

standardized tests were used to measure Oral Language. Expressive One Word Picture 

Vocabulary Test-Revised (EOWPVT-R; Gardner, 1990) was used to measure expressive 

vocabulary. The Clinical Evaluation of Language Fundamentals – Preschool (CLEF-P; Wilig, 

Secord, & Semel, 1992) was used to measure expressive and receptive language abilities.

 Assessment of phonological awareness was conducted using eight tasks that measured 

rhyming, blending, and elision abilities. Each task included 8 to 10 items; the first 2 or 3 items 

were practice items that were used to ensure the child understood the task. The evaluator 

provided verbal feedback on only the practice items. 
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Rhyming ability was measured through a Rhyme Oddity Task and a Rhyme Matching 

Task. For the first task, three pictures were presented to the child and the evaluator stated the 

name of each. The child was then asked to select the picture of the non-rhyming word. In the 

second task, the child was presented with two pictures and told the name of each. The evaluator 

then presented and stated the name of a third picture. The child was asked to name which of the 

previous two pictures rhymed with the new picture.

Blending ability was assessed through three separate tasks. The first task was a Word 

Blending Task in which the child was asked to combine two separate words (e.g. ‘foot’ and 

‘ball’) to make one word (e.g. ‘football’). The second task, Blending Syllables and Phonemes 

Task, required children to blend either syllables (e.g. ‘sis’ + ‘ter’ to form ‘sister’) or phonemes 

(e.g. /f/ + /ae/ + /s/ + /t/ to form ‘fast’). In the third task, a Multiple Choice Blending Task, the 

evaluator presented and named three pictures then asked the child to select the picture that 

represented a blend of either syllables or phonemes.

Elision ability was measured by three tasks. In the Word Elision Task, the evaluator 

named a compound word (e.g. ‘target’) and asked the child to say the word that was left when 

one syllable was removed (e.g. ‘target’ without ‘tar’ = ‘get’). In the Syllable and Phoneme 

Elision Task, the evaluator asked the child what they would get if they removed a syllable or 

phoneme from a word (e.g. ‘bat’ without ‘/b/’ = ‘at’). In the third task, Multiple Choice Elision 

Task, three pictures were presented and named. The evaluator stated a word and the children

were asked to point to the picture representing that word with one phoneme removed (e.g., 

“Point to ‘dresser’ without the ‘/r/.’”).

Three subtests from the Stanford-Binet Intelligence Scale (4
th

 edition; Thorndike, Hagen, 

& Sattler, 1986) were used to assess Nonverbal Intelligence: Copying, Bead Memory, and 

Pattern Analysis. According to the manual, internal consistency scores for these three subtests 

were .88, .87, and .85, respectively (Thorndike et al., 1986).

Procedure

Types of instruction. Three types of intervention aimed at improving emergent literacy 

skills were used with the preschool children. The first intervention, Dialogic Reading, focused on 

improving oral language abilities. In this intervention, instructors read aloud to their small group 

of students and actively encouraged them to participate by asking them “wh-“ questions and 
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open-ended questions about the pictures. The children’s responses were then reinforced with 

restatement, expansion of the utterance, and praise for their effort. One group of children 

received Shared Reading rather than Dialogic reading. In the Shared Reading group, instructors 

simply read stories to the students but did not attempt to engage them through questions. 

The phonological awareness and letter knowledge interventions were also conducted in 

small groups of three to five children. In the phonological awareness intervention, instructors 

focused the instruction on teaching children skills in rhyming, blending, and elision. Children 

were required to participate actively by repeating after the instructor and answering questions 

involving these three skills. The phonological awareness intervention was augmented by the 

computer program Earobics. This program provided the children with additional exposure to 

concepts such as phoneme identity, rhyming, and elision of phonemes. The letter knowledge 

intervention focused on teaching children to recognize letter names and sounds. Children were 

required to participate actively by repeating after the instructor and answering questions 

involving these two skills. Additional exposure to letter names and sounds was provided through 

the computer program Curious George’s ABC Adventure. In both interventions, the children 

worked individually on the computer programs while monitored by adults.

Conditions and timeline. Children in each of the eight preschools were randomly 

assigned to one of five groups (4 intervention groups, 1 control group). In addition to their 

normal preschool activities, the first intervention group (n = 67) participated in 20 minutes per 

day of dialogic reading from October to May. During the second half of the intervention period, 

January to May, children in this group also participated in 20 minutes per day of Phonological 

Awareness training. The second intervention group (n = 70) only differed from the first group in 

that they received 20 minutes per day of Letter Knowledge training from January to May rather 

than Phonological Awareness training. The third intervention group (n = 76) participated in 20 

minutes per day of dialogic reading from October to May. During the second half of the 

intervention period, January to May, they participated in 10 minutes per day of Letter 

Knowledge training and 10 minutes per day Phonological Awareness training. The fourth 

intervention group (n = 73) participated in 20 minutes per day of Shared Reading from October 

to May as well as 10 minutes per day each of Letter Knowledge training and Phonological 

Awareness training from January to May. The fifth group (n = 77) served as a control group and 

participated only in their normal preschool routine. 
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Assessment and Evaluator Types. Assessors included individuals who had either already 

obtained or were in the process of obtaining degrees in psychology, communication disorders, 

special education, or a similar field. Following each assessment session, assessors completed a 

CTRS for each child. Assessments were conducted in August and May. Assessors were blind to 

the intervention condition of each child. 

The preschool children were assessed in the fall on the measures of Print Knowledge, 

Oral Language, Phonological Awareness, and non-verbal intelligence. Assessors completed a 

CTRS for each child at the end of each testing session. Each testing session lasted from 15 to 25 

minutes. Following the initial battery of tests, children were provided with intervention 

instruction based on their assigned condition. After the completion of the intervention, the 

children were assessed using the same battery of tests as before. Post-intervention CTRS forms 

were completed by the assessors for each child at the end of each testing session.



12

RESULTS

Preliminary Analysis

Of the original 363 subjects, 277 completed the pretest assessment, intervention and 

posttest assessments. The attrition rate was comparable across groups with each group losing 

between 13.7% and 25.7% of the children originally assigned to the group. Low socio-economic 

status populations, such as the one used in this study, tend to be mobile; therefore, the attrition 

rate in this study was neither unexpected nor uncommon (Audette, Algozzine, & Warden, 1993). 

Descriptive statistics among completers were analyzed to ensure that demographic information 

was consistent across groups. Chi-squared analyses revealed no significant group differences for 

sex, χ2
(4, N = 277) = 2.96, p = .565, or for race, χ2

(8, N = 277) = 4.49, p = .811. 

Composite scores. Age standardized subtest scores were averaged within each emergent 

literacy skill to create composite scores for oral language, phonological awareness, and letter 

knowledge. Composite scores were also created for each behavioral factor. Children’s behavior 

was rated by one to four assessors at pretest and posttest by the same individuals who conducted 

the assessments of emergent literacy skills. The average score across assessors for each item was 

used to capture the range of a child’s behavior so that no one “bad day” would drastically alter a 

child’s score. Behavioral factor composites were created by using the three-factor model 

proposed by Gerhardstein, et al., (2003), which consisted of Inattention, 

Hyperactivity/Impulsivity, and Opposition. These three factors map directly on to the DSM-IV-

TR factors. The average score of the items within each factor was used as the composite score. 

Table 1 shows the raw score minimums, maximums, means and standard deviations for each of 

the three behavioral domains. Average scores were on a potential range of 0 to 3. Children in this 

sample were generally on the lower end of the behavioral spectrum. Teacher ratings of children’s 

behaviors were also collected but only at pretest. Table 2 presents correlations between pretest 

behavior ratings by teachers and pretest behavior ratings by assessors. These correlations 

indicate that the assessor ratings were reliable indicators of children’s behavior. The expected 

relation between children’s pretest behavior and pretest emergent literacy skills was found. Table 

3 presents correlations between pretest assessor behavior ratings and emergent literacy skill 

scores. These data indicate that, although the distribution of behavioral scores at pretest was 

narrow prior to the intervention, oral language was inversely correlated with all three behavioral 

domains and phonological awareness was inversely correlated with inattention. 
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Table 1

Minimums, maximums, means and standard deviations of raw pretest and posttest behavioral 

scores.

Group

Pretest Posttest

Min Max Mean (SD) Min Max Mean (SD)

Behavior

 Inattention 0.00 0.91 0.16 0.17 0.00 1.55 0.20 0.27

 Hyperactivity/Impulsivity 0.00 1.14 0.20 0.25 0.00 2.21 0.30 0.39

 Oppositional Behavior 0.00 1.11 0.06 0.15 0.00 1.36 0.08 0.17

Note. N = 277

Table 2

Correlations between teacher ratings and assessor ratings of inattention, hyperactivity/impulsivity, 

and oppositional behavior

Variable

Variable 1 2 3 4 5 6

Teacher Ratings

1. Inattention ---

2. Hyperactivity/Impulsivity .71** ---

3. Oppositional Behavior .46** .77** ---

Assessor Ratings

4. Inattention .29** .29** .19** ---

5. Hyperactivity/Impulsivity .27** .31** .28** .80** ---

6. Oppositional Behavior .14* .19** .18** .58** .74** ---

Note. N = 277* p < .05; ** p <.01
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Table 3

Correlations between pretest ratings of each behavioral domain and each emergent literacy skill 

Variable

Variable 1 2 3 4 5 6

Emergent Literacy Skills

1. Oral Language ---

2. Phonological Awareness .52** ---

3. Letter Knowledge .36** .43** ---

Behaviors

4. Inattention -.24** -.12* -.10 ---

5. Hyperactivity/Impulsivity -.17** -.11 -.06 .79** ---

6. Oppositional Behavior -.16** -.09 -.03 .56** .73** ---

Note. N = 277

* p < .05; ** p <.01
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Normal distribution of measures. The normality of distribution for each emergent 

literacy skill composite score and behavioral factor score was assessed by examining skewness and 

kurtosis. Table 4 presents the skewness and kurtosis values for each emergent literacy skill 

composite score and behavioral score as well as for the transformed behavioral factors. Skewness 

above 2.0 indicates non-normality of response distribution. All three emergent literacy skills were 

normally distributed at pretest and posttest and thus, no transformations were needed. All three of 

the three behavioral factors were positively skewed (skewness greater than 2) at both pretest and 

posttest. To normalize the distributions, transformations were conducted. Square-root 

transformations, which are used when distributions are moderately skewed, were conducted for the 

inattention and hyperactivity/impulsivity scores. The inattention score at posttest and both 

hyperactivity/impulsivity scores were effectively normalized. Inverse transformations, which are 

used when the data are severely positively skewed, were used to normalize the oppositional 

behavior scores. 

Table 4

Skewness and kurtosis of variables before and after normalizing transformations

Original Scores Transformed Scores

Variable Skewness Kurtosis Skewness Kurtosis

Pretest

Inattention 1.77 3.91 1.15 1.27

Hyperactivity/Impulsivity 2.24 5.65 1.66 2.78

Oppositional Behavior 4.21 19.98 1.42 1.27

Posttest

Inattention 2.14 5.21 1.47 2.01

Hyperactivity/Impulsivity 2.25 6.10 1.49 2.27

Oppositional Behavior 3.72 17.43 1.07 -0.06

Note. N = 277. Square root transformations were conducted for Inattention and 

Hyperactivity/Impulsivity. Inverse transformations were conducted for Oppositional Behavior.
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Intervention and contrast group formation. Effects of each emergent literacy skill 

intervention were examined by comparing an intervention group (those children who received a 

specific emergent literacy skill intervention) to a contrast group (those children who did not 

receive that same emergent literacy skills intervention). For each of the three emergent literacy 

skills interventions an intervention group and a contrast group was constructed based on which 

children received the specific intervention (Table 5 provides a listing of which groups comprise 

the intervention group and contrast groups for each intervention). For example, in the dialogic 

reading intervention, groups 1, 2, and 3 received the dialogic reading intervention, which was 

intended to impact oral language skills, (plus the phonological awareness intervention and/or the 

letter knowledge intervention). Group 4, although it was an intervention group, did not receive 

the dialogic reading intervention. Rather, it received the shared reading intervention, which was 

not intended to impact oral language skills. The combined intervention groups (1, 2, and 3) were 

compared to a contrast group that was comprised of the “business as usual” control group and the 

intervention group (group 4) that did not receive the dialogic reading intervention. Similarly, 

groups 1, 3, and 4 received the phonological awareness intervention and the other two groups, 2 

and 5, were combined to create the phonological awareness contrast group. Lastly, groups 2, 3, 

and 4 received the letter knowledge intervention and groups 1 and 5 were combined to create the 

letter knowledge contrast group. 

Table 5

Composition of intervention and contrast groups for each emergent literacy skill intervention

Intervention Intervention Groups Contrast Groups

Dialogic Reading Intervention 1, 2, 3 4, 5

Phonological Awareness Intervention 1, 3, 4 2, 5

Letter Knowledge Intervention 2, 3, 4 1, 5
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Pretest group comparisons. Group differences were assessed using an analysis of 

variance (ANOVA). Table 6 presents the means, standard deviations, and p-values for initial 

emergent literacy skills, initial behavioral scores, and p-values for each of the five groups. 

Analyses revealed no significant differences between groups on oral language scores, F(4, 273) = 

1.64, p = .164, pretest phonological awareness scores, F(4,273) =  .83, p = .512, or pretest letter 

knowledge scores, F(4, 273) = .94, p = .444. No significant differences were found between 

groups for pretest inattention scores F(4, 273) = .25, p = .909, pretest hyperactivity/impulsivity 

scores, F(4, 273) = 1.11, p = .354, or pretest oppositional behavior scores, F(4, 273) = .84, p = 

.500. Differences also were assessed between each of the combined intervention groups and their 

respective contrast group. Table 7 presents the initial emergent literacy scores, initial behavioral 

scores, and p-values for the intervention and contrast groups. Comparisons between intervention 

and contrast groups also revealed no pretest differences for oral language, F(1, 276) = .01, p = 

.936, phonological awareness, F(1, 276 = 2.75, p = .098, or letter knowledge F(1, 276) = .23, p = 

.629. No significant differences were found between the dialogic reading intervention group and 

contrast group for pretest inattention scores F(1, 276) = .78, p = .508, hyperactivity/impulsivity, 

F(1, 276) = .30, p = .586, or oppositional behavior F(1, 276) = 2.30, p = .130. No significant 

differences were found between the phonological awareness intervention group and contrast 

group for initial inattention scores F(1, 276) = .09, p = .763, hyperactivity/impulsivity, F(1, 276) 

= .12, p = .687, or oppositional behavior F(1, 276) = .29, p = .591. No significant differences 

were found between the letter knowledge intervention group and contrast group for initial 

inattention scores F(1, 276) = .00, p = .954, hyperactivity/impulsivity, F(1, 276) = .57, p = .450, 

or oppositional behavior F(1, 276) = .03 = .865. At pretest, boys were found to display more 

inattentive behavior than girls, F(1, 276) = 6.21, p = .013, more hyperactive/impulsive behavior 

than girls, F(1, 276) = 9.12, p = .003, but not significantly more oppositional behavior than girls 

F(1, 276) = 3.75 = .054.

Primary Analyses

Impact of interventions on academic outcomes. The first set of analyses was directed at 

determining if the academic intervention was effective at increasing children’s emergent literacy 

skills. An analysis of covariance (ANCOVA) was conducted separately for each of the three 

emergent literacy skill interventions comparing each combined intervention group with its 
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respective contrast group. Posttest emergent literacy skill was the dependent variable and pretest 

emergent literacy skill was the covariate. The independent variable in this analysis was a group 

variable that indicated whether a child was in the intervention group or the contrast group. Table 

8 presents the means, standard deviations, and p-values for these analyses. Results showed that 

the dialogic reading intervention, F(1, 276) = 8.83, p = .003, d = .22, the phonological awareness 

intervention, F(1, 276) = 16.63, p < .001, d = .49, and the letter knowledge intervention, F(1, 

276) = 5.15, p = .024, d = .24, were all effective at improving the targeted emergent literacy 

skills.  

Impact of interventions on behavioral outcomes. The second set of analyses was directed 

at determining if the academic interventions simultaneously reduced children’s inattention, 

hyperactivity/impulsivity and/or oppositional behavior. An ANCOVA was conducted for each of 

the behaviors within each emergent literacy skill intervention. Posttest behavior scores were used 

as the dependent variable and pretest behavior scores were used as the covariates. The 

independent variable in this analysis was a group variable that indicated whether a child was in 

the intervention group or the contrast group. Table 9 shows the means, standard deviations, and 

p-values for the dialogic reading intervention on each behavioral factor. Table 10 shows the 

means, standard deviations, and p-values for the phonological awareness intervention on each 

behavioral factor. Table 11 shows the means, standard deviations, and p-values for the letter 

knowledge intervention on each behavioral factor. Results showed no significant main effects of 

the dialogic reading intervention on inattention, F(1, 276) = .59, p = .445, 

hyperactivity/impulsivity, F(1,276) = .36, p = .549, or oppositional behavior F(1, 276) = .17, p = 

.677. A significant main effect was found for the phonological awareness intervention on 

hyperactivity/impulsivity F(1, 276) = 5.26, p = .023, but not on inattention, F(1, 276) = 2.91, p = 

.089, or on oppositional behavior, F(1, 276) = 1.02, p = .314.  No significant main effects were 

found for the letter knowledge intervention on inattention, F(1, 276) = .05, p = .821, 

hyperactivity/impulsivity, F(1, 276) = .00, p = .958, or oppositional behavior F(1,276) = .00, p = 

.993
1
. When differences between intervention and comparison children were further analyzed by 

added the sex variable into the equation, there were no interactions between sex and any of the 

intervention conditions for any of the behavioral factors. 

                                                

1
 Similar results were found when using non-normalized data. 
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Table 6

Means and standard deviations of pretest emergent literacy skills and behavioral factors for each of the five initial assignment groups

Group

1
a

2
b

3
c

4
d

5
e

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

F for 

Group 

Contrast

Emergent Literacy Skills

Oral Language 84.88 11.14 84.55 10.77 85.16 11.23 87.81 13.61 82.31 12.23 1.64

Phonological Awareness 98.25 8.08 96.17 6.80 98.70 8.68 98.12 8.89 97.15 8.47 0.83

Letter Knowledge 98.35 11.38 95.77 10.11 99.39 12.87 99.17 14.82 96.81 10.52 0.94

Behavior Factors

Inattention 0.08 0.82 -0.05 0.86 -0.09 0.82 -0.08 0.98 -0.15 0.69 0.25

Hyperactivity/Impulsivity 0.05 0.85 -0.04 1.00 -0.34 0.73 -0.19 0.74 -0.19 0.71 1.11

Oppositional Behavior 0.14 1.02 0.01 0.97 -.015 0.86 -0.16 0.85 -0.07 0.97 0.84

Note. N = 277. 
a 
n = 50. 

b 
n = 51. 

c 
n = 54. 

d 
n = 60. 

e 
n = 62. F for group contrast 4, 277 df. Emergent literacy skills are reported in 

standard scores and behavioral scores are reported in z-scores
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Table 7

 Means and standard deviations of pretest emergent literacy skills and behavioral factors for each 

of the intervention groups and its respective contrast group

Intervention Group Contrast Group

Intervention Mean SD Mean SD

F for 

Group 

Contrast

Dialogic Reading Intervention

Oral Language 84.87 10.99 84.99 13.16 0.01

Inattention -0.02  0.83 -0.12  0.84 0.78

Hyperactivity/Impulsivity -0.11  0.88 -0.19  0.72 0.30

Oppositional Behavior  0.00  0.95 -0.12  0.91 2.30

Phonological Awareness Intervention

Phonological Awareness 98.35  8.53 96.71  7.76 2.75

Inattention -0.04  0.88 -0.11  0.77 0.09

Hyperactivity/Impulsivity -0.16  0.79 -0.12  0.86 0.12

Oppositional Behavior -0.06  0.91 -0.03  0.97 0.29

Letter Knowledge Intervention

Letter Knowledge 98.21 12.92 97.51 10.90 0.23

Inattention -0.07  0.84 -0.05 -0.76 0.00

Hyperactivity/Impulsivity -0.19  0.83 -0.08  0.79 0.57

Oppositional Behavior -0.10  0.89  0.02  0.99 0.03

Note. N = 277. n = 155 for Dialogic Reading Intervention group; n = 122 for Dialogic Reading 

Contrast group; n = 164 for Phonological Awareness Intervention group; n = 113 for Phonological 

Awareness contrast group; n = 165 for Letter Knowledge Intervention group; n = 112 for Letter 

Knowledge contrast group. F for group contrast with 1, 277 df.
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Table 8

Post-test unadjusted means, standard deviations, and adjusted means of oral language for the dialogic reading intervention, 

phonological awareness for the phonological awareness intervention, and letter knowledge for the letter knowledge intervention

Unadjusted Means and Standard 

Deviations
Adjusted Means

Intervention Group Contrast Group Intervention Group Contrast Group 

F for 

Group 

Contrast

Intervention Mean SD Mean SD Mean Mean

Dialogic Reading Intervention 92.13 (11.71) 89.60 (12.98) 92.36 89.53   8.83**

Phonological Awareness Intervention 104.45 (11.07) 99.15 (9.85) 103.89 99.97 16.63**

Letter Knowledge Intervention 103.50 (15.28) 100.03 (13.65) 103.27 100.37 5.15*

 Note. N = 277. n = 155 for Dialogic Reading Intervention group; n = 122 for Dialogic Reading Contrast group; n = 164 for 

Phonological Awareness Intervention group; n = 113 for Phonological Awareness contrast group; n = 165 for Letter Knowledge 

Intervention group; n = 112 for Letter Knowledge contrast group. F for group contrast with 1, 277 df.

* p < .05; ** p <.01
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Table 9

Main effects and interactions of the effects of the dialogic reading intervention on each behavioral 

factor

Behavioral Factor B
Std. 

Error
Beta t p

Inattention

Main Effect -0.11 0.12 -0.05 -0.92 .357

Interaction -0.17 0.15 -0.09 -1.12 .263

Hyperactivity/Impulsivity

Main Effect -0.14 0.12 -0.06 -1.12 .264

Interaction -0.38 0.16 -0.22 -2.42 .016

Oppositional Behavior

Main Effect 0.06 0.12 0.03 0.46 .645

Interaction 0.09 0.13 0.06 0.65 .518

Note. N = 277. n = 155 for intervention group; n = 122 for contrast group; F for group contrast 

with 1, 277 df.
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Table 10

Main effects and interactions of the effects of the phonological awareness intervention on each 

behavioral factor

Behavioral Factor B
Std. 

Error
Beta t p

Inattention

Main Effect 0.21 0.12 0.09 1.75 .082

Interaction 0.15 0.15 0.09 0.99 .325

Hyperactivity/Impulsivity

Main Effect 0.32 0.12 0.14 2.70 .007

Interaction 0.36 0.15 0.19 2.49 .014

Oppositional Behavior

Main Effect 0.11 0.12 0.05 0.93 .353

Interaction -0.25 0.13 -0.16 -1.97 .050

Note. N = 277. n = 164 for intervention group; n = 113 for contrast group; F for group contrast 

with 1, 277 df.
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Table 11

Main effects and interactions of the effects of the letter knowledge intervention on each behavioral 

factor

Behavioral Factor B
Std. 

Error
Beta t p

Inattention

Main Effect -0.05 0.12 -0.02 -0.38 .706

Interaction -0.26 0.15 -0.15 -1.69 .093

Hyperactivity/Impulsivity

Main Effect 0.01 0.12 0.00 0.05 .961

Interaction 0.00 0.15 0.00 -0.02 .981

Oppositional Behavior

Main Effect -0.01 0.12 -0.00 -0.06 .955

Interaction -0.23 0.13 -0.15 -1.81 .072

Note. N = 277. n = 165 for Letter Knowledge Intervention group; n = 112 for Letter Knowledge 

contrast group. F for group contrast with 1, 277 df.
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As was noted earlier, the low prevalence of each of behavioral problems in this sample 

positively skewed the behavior scores. Although the transformations normalized the distribution 

of data, a large percentage of children were rated as having no behavioral problems. Suppression 

of main effects may have occurred due to the large number of children at the low end of the 

distribution. Therefore, it was logical to test for interactions between each pretest behavior score 

and each intervention. Regression equations were constructed to test for interactions using 

posttest behavior as the dependent variable, pretest behavior and intervention condition as the 

independent variables and an interaction term of pretest behavior X intervention condition. The 

regression analyses indicated a significant 2-way interaction between the dialogic reading 

intervention and hyperactivity/impulsivity, (β = -.38, p = .016, f
2 = .02) but not for inattention, (β 

= -.17, p = .263) or oppositional behavior (β = .09, p = .518). Simple effects analyses indicated 

that the difference between the intervention and control group becomes significant at .43 

standard deviations above the mean pretest hyperactivity/impulsivity rating (see Figure 1). A 

significant 2-way interaction was found between the phonological awareness intervention and 

hyperactivity/impulsivity (β = .36, p = .014, f
2
 = .02). Simple effects analyses indicated that the 

difference between the intervention and control group becomes significant at .25 standard 

deviations below the mean pretest hyperactivity/impulsivity rating (see Figure 2). A significant 

2-way interaction also was found between the phonological awareness intervention and 

oppositional behavior (β = -.25, p = .050, f
2 = .01), but not with inattention (β = .15, p = .325). 

Simple effects analyses revealed that the 2-way interaction between the phonological awareness 

intervention and oppositional behavior was an artifact of the analytical methods. Figure 3 shows 

that the difference between the two groups was not significant until a point along the regression 

lines for which there was no collected data. Finally, no significant interactions were found 

between the letter knowledge intervention and inattention (β = -.26, p = .093), 

hyperactivity/impulsivity (β = -.00, p = .981), or oppositional behavior (β = -.23, p = .072).

The two significant interactions appear to present opposite findings. The interaction 

between the dialogic reading intervention and hyperactivity/impulsivity suggests that the 

children who participated in the dialogic reading intervention were less hyperactive/impulsive 

than children who did not participate in the intervention if their pretest hyperactivity/impulsivity 

score was .43 standard deviations or more above the mean. The interaction between the 

phonological awareness intervention and hyperactivity/impulsivity suggests that the children 



26

who participated in the phonological awareness intervention were more hyperactive/impulsive 

than children who did not participate in the intervention if their pretest hyperactivity was at or 

above .24 standard deviations below the mean. Both of these analyses used the two of the same 

original groups (1 and 3) as part of their intervention composite group and both groups had group 

5 in their combined contrast group. Therefore, it seemed evident that the cause of these 

differential results was due to group 2, group 4, or both. Table 12 shows the means of both 

pretest and posttest hyperactivity/impulsivity for each of the five intervention groups. The 

change in mean hyperactivity/impulsivity scores was generally consistent across groups with the 

exception of group 2, which remained constant across time. The lack of change in 

hyperactivity/impulsivity by group 2 was unlikely due to children in that group receiving the 

dialogic reading intervention because groups 1 and 3 also received the dialogic reading 

intervention and both of those groups increased in hyperactivity/impulsivity over time. Further, 

the lack of change is also unlikely to be due to not receiving the phonological awareness 

intervention because the control group did not receive the phonological awareness intervention 

and individuals in that group increased in hyperactivity/impulsivity across time. It appears as 

though the significant interactions involving hyperactivity/impulsivity are spurious effects 

caused by a lack of change in hyperactivity/impulsivity in group 2. To test this hypothesis that 

the interaction effects of between hyperactivity/impulsivity and the two interventions, the 

regression analyses were conducted without the subjects from group 2. These regression analyses 

revealed that there were there were no significant interactions between the pretest 

hyperactivity/impulsivity and the phonological awareness intervention (β = -.08, p = .710) or 

between hyperactivity/impulsivity and the dialogic reading intervention (β = -.34, p = .062).
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Figure 1. Depiction of the two-way interaction between pretest hyperactivity/impulsivity and 

intervention condition as pretest and posttest ratings of hyperactivity/impulsivity on the CTRS in 

the dialogic reading intervention group and the contrast group. The scatter plot shows the 

distribution of pretest to posttest ratings for both groups. The vertical line is the pretest 

hyperactivity/impulsivity at and above which the group differences are significant.
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Figure 2. Depiction of the two-way interaction between pretest hyperactivity/impulsivity and 

phonological awareness intervention condition as pretest and posttest ratings of 

hyperactivity/impulsivity on the CTRS in the phonological awareness intervention group and the 

contrast group. The scatter plot shows the distribution of pretest to posttest ratings for both 

groups. The vertical line is the pretest hyperactivity/impulsivity at and above which the group 

differences are significant.
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Figure 3. Depiction of the two-way interaction between pretest oppositional behavior and 

intervention condition as pretest and posttest ratings of oppositional behavior on the CTRS in the 

phonological awareness intervention group and the contrast group. The scatter plot shows the 

distribution of pretest to posttest ratings for both groups. The vertical line is the pretest 

hyperactivity/impulsivity at and below which the group differences are significant.
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Table 12

Means and standard deviations of pretest and posttest hyperactivity/impulsivity scores for each of 

the five intervention groups

Group

1 2 3 4 5

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Hyperactivity/Impulsivity

Pretest 0.05 0.85 -0.04 1.00 -0.34 0.73 -0.19 0.74 -0.19 0.71

Posttest 0.40 1.25 -0.03 0.95 0.10 1.03 0.26 1.40 0.05 1.01

Note. N = 277
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DISCUSSION

The purpose of this study was to determine if an effective academic skills intervention also 

reduced preschool children’s behavioral problems. It was hypothesized that inattention but not 

hyperactivity/impulsivity or oppositional behavior would be reduced in the children who 

participated in the interventions and that this change in attentiveness would be directly related to 

a change in emergent literacy skills. All three academic interventions were found to be effective 

in improving their respective emergent literacy skills. Analyses of the interventions’ effects on 

behavioral problems yielded a significant main effect of the phonological awareness intervention 

on hyperactivity/impulsivity. When interaction terms (initial behavior X intervention condition) 

were included in the analysis, a significant interaction between the dialogic reading intervention 

and hyperactivity/impulsivity was found, as well as significant interactions between the 

phonological awareness intervention and hyperactivity/impulsivity, and between the 

phonological awareness intervention and oppositional behavior. However, upon further 

examination, these findings revealed that the changes in behavior were artifacts of the data 

analysis. These findings indicate that preschool children’s behaviors are not immediately 

affected through participation in an effective academic intervention targeting emergent literacy 

skills. Further, this study provides no evidence to support the hypothesis that academic problems 

cause behavioral problems.

Before discussing these findings more in depth, two limitations to this study must be 

acknowledged. First, in this study, the number of children rated as having symptoms of 

inattention, hyperactivity/impulsivity, and/or oppositional behavior was relatively low. This was 

likely due to the low prevalence of ADHD-like and ODD-like behaviors in general populations 

of preschool children as well as to inefficiencies in the measurement scale that was used. 

Assessor ratings of behavioral problems, although they were significantly related to some aspects 

of emergent literacy skills, may not be as strong a measure of behavioral problems as are the 

teacher ratings of behavior. Strayhorn and Bickel (2002) found that when children were in one-

on-one settings, such as with tutors, their ADHD-like symptoms and oppositional problems were 

significantly lower than in classroom settings. In this study, teacher ratings were only collected at 

pretest and although these ratings were significantly correlated with the assessor ratings the 

correlations were low. These low rates of exhibited and observed behavioral problems may have 
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reduced the potential to detect the impact of any behavioral intervention because there was 

limited room for improvement. 

The second limitation of this study was that the time allotted for behavioral changes to 

occur may not have been sufficient. The mechanisms by which behavioral changes in young 

children work may not produce immediate, or even short-term, changes. Researchers involved 

with the FAST Track study, a high-intensity behavioral problem prevention program, reported 

that significant effects of psychosocial interventions on behavioral problems may not be 

detectable until children reach adolescence, which is the time when those problems would 

normally emerge as more indicative of continuing concerns (Conduct Problems Prevention 

Research Group, 1999, 2004). Therefore, significant effects of the current study may not have 

been detectable because of the short duration between pretest and posttest. 

With these limitations in mind, the results of this study should be interpreted carefully, yet 

with an eye towards improving current knowledge of the relation between academics and 

behavioral problems. The importance of behavioral problem prevention and intervention 

research cannot be understated. Long-term behavioral and academic outcomes for children with 

behavioral problems and academic difficulties are generally poor (McKinney, 1989), illustrating 

the need for early intervention when problems arise. A key factor in developing quality 

behavioral interventions is to understand the factors that impair behavior and those that

contribute to the expression of positive behaviors. Although the causal relation between 

academic achievement and behavioral problems remains unclear, the current study provides 

direction for future research on treatment of behavioral and academic problems. 

Within the domain of research, it is continually asked whether “academic problems cause 

behavioral problems and, if they do, can behavioral problems be corrected by improving 

academic functioning?” This study indicates that the answer to the latter half of the question is 

potentially “no.” Similar results are found when examining the reverse causal pathway 

(behavioral problems cause academic problems). Pharmacological and psychosocial treatments 

of behavioral problems have shown few, if any, positive effects on academic outcomes (Carlson 

& Bunner, 1993; Purdie, Hattie, & Carroll, 2002). Although problems in one domain may cause 

problems in another domain, removal of the causal problem does not necessarily result in an 

improvement in the latter domain. These findings do not rule out the significance of this causal 

pathway, rather they provide direction for future research regarding the causal nature of this 
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pathway. Longitudinal preventive studies may serve as stronger indicators of a causal relation 

because they provide a more simplistic method of examining this relation. As shown in this 

study, improving academic skills does not result in immediate effects on the behavioral domains. 

However, children whose academic skills were intervened upon early may develop fewer 

academic frustrations that could lead to later behavioral problems. Further, because the academic 

demands on children in kindergarten and early elementary school are greater than those demands 

in preschool, effects may not be evident immediately following the implementation of an 

intervention. 

Seeing as there were limited effects of these academic interventions on behavioral 

problems and that behavioral interventions have little to no effect on academic skills it becomes 

evident that children with comorbid behavioral problems and academic problems should be 

treated for both problem domains. However, the order of which type of intervention should be 

applied first, behavioral or academic, has yet to be determined. Future research should 

investigate the differential benefits on academic skills and behavior of implementing behavioral 

interventions prior to, during, or after the implementation of an academic intervention. 

Although this study did not find significant effects of an academic intervention on 

behavioral problems, current directions for studying the relation between academic skills and 

behavior have been advanced. The lack of significant, non-spurious effects indicates that if 

academic problems do cause behavioral problems, improvement of academic problems may not 

result in an immediate improvement in behavioral problems. However, it remains unclear if there 

is a looser, long-term causal relation between academic problems and behavioral problems 

specifically, one in which improvement in early academic skills results in the prevention of 

academic frustrations that may lead to behavioral problems. Future research examining the 

relation between academic achievement and behavioral problems should (a) use screening 

measures to identify children with moderate to severe behavioral problems and exam the effects 

of interventions on this group of children, (b) utilize stronger and more reliable measures of 

behavioral problems, and (c) examine these effects within the confines of one intervention group 

versus one control group. Further, the causal relation should also be examined by conducting 

longitudinal preventive studies that measure the effects of improving childhood academic skills 

before they could significantly impact behavioral problems. Overall, the study of this causal 

pathway can be quite difficult. Researchers should develop studies that not only have adequate 
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power to detect results immediately after the intervention, but also several years later when 

developmental changes may occur. 
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