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Abstract 

Short term benefits of an Early Reading First early childhood education program implemented 

with American Indian children were evaluated through a comparison of secondary Dynamic 

Indicators of Basic Early Literacy Skills (DIBELS) measures collected in the year following 

preschool.  Achievement differences between graduates of the program and their non-attending 

peers were estimated at each measurement occasion during their kindergarten year.  Data were 

compared using a repeated measures analysis of variance for each one of the DIBELS subscales. 

An analysis of variance approach was also used to compare DIBELS composite scores at the 

beginning and end of kindergarten. Significant differences were detected in all subscales and 

composite scores at each measurement occasion. However, effect sizes appear to decrease 

slightly over time. 
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Impact of Enriched Early Literacy on American Indian Children 

 According to the Early Childhood Longitudinal Study Birth Cohort of 2001, 33% of the 4 

year old children tested in 2005-2006 were proficient in letter recognition; and 65% were 

proficient at recognizing numbers and shapes. American Indian children had lower proficiency 

rates than their peers in both cases; only 19% of the American Indian children were proficient in 

letter recognition, and 40% showed proficiency in recognizing numbers and shapes (Aud, Fox, & 

KewalRamani, 2010). While many American Indian students perform academically at high 

levels of achievement, a great number exhibit low academic performance; thus, posing 

significant challenges to future academic success.  

In 2008, DeVoe et al. found no differences on motor or cognitive skills exist between 

American Indian children and children of other races at early ages (around 9 months of age). 

However, differences were detected as children grew older (2 years of age and preschool age), 

suggesting that gaps are unlikely to exist from birth but rather are formed later in life. Different 

factors contribute to create and broaden this achievement gap. Historically, it has been well 

documented and widely accepted that achievement gaps exist between ethnic groups and also 

between people from different socioeconomic backgrounds (Barton, 2003).  

Objectives 

In 2009, project X (pseudonym) was implemented in a rural southwestern area of the 

United States as part of the Early Reading First (ERF) initiative established in the No Child Left 

Behind Act. As with all ERF projects, ‘X’ was designed to rapidly increase the amount and 

quality of early literacy education and ensure that at-risk children enter kindergarten ready to 

learn to read. Project X’s goals are to increase the amount of letters recognized, sounds 
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manipulated, and words used in print rich environments that reflect the traditions, experiences 

and culture of the children.  

Implementation of the program was accomplished by establishing a thoughtful 9-strategy 

approach: 1) SBRR early literacy high interest, multi-modal curriculum enriched by play; 2) 

coupled with culturally-based activities reflecting American Indian customs and traditions; 3) an 

intensive full-day, 44 week instructional year; 4) an extensive model of direct instruction for 

essential skills (alphabet knowledge, phonological awareness, phonological memory, 

conventions of print) and language acquisition for all children; 5) a specific rigorous plan and 

timeline for ELL; 6) valid and reliable continuous formative progress monitoring for all children; 

7) proactive Recognition and Response (RtI) for children struggling to master the essential skills 

and language; 8) high intensity professional development and coaching by master teachers; and 

9) active engagement of family and community.  

The program is designed for children at risk for future academic challenges and 

considered full inclusion. It has a balance of children with identified special needs and at-risk 

factors all with family income at or below 100-150 percent of the federal poverty level.  Two 

hundred children participated in the project during the academic year 2010-2011, 140 kinder 

bound children (those eligible for kindergarten in fall 2011) and 60 younger children.  Pre-

screening for eligibility consisted of assessment using the Peabody Picture Vocabulary Test, 

fourth edition (PPVT-IV) (Dunn & Dunn, 2007).  Those in the lowest quartile were deemed 

eligible for entrance into the program; those in the lower-inner quartile were placed on a waiting 

list. Thus, trying to ensure that first priority is given to children identified as at-risk of academic 

failure. 
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Demographic characteristics, pre- and post PPVT-IV, standard scores of participating 

children in project X, during the preschool academic year 2010-2011 are displayed in Table 1and 

Table 2of the appendix. Ninety-one percent of the children (kinder bound and younger), are 

American Indian and ninety-eight percent are eligible for free or reduced lunch.  Their standard 

PPVT-IV pre scores are below average (below 100), for the two age groups, and while the 

standard score for the kinder bound group is considered within average limits (between 85 and 

115) (Dunn & Dunn, 2007), they are in the lower range. Children enrolled in project X, 

performed on average, according to PPVT standards (M =100, SD =15), one standard deviation 

below their age peers upon preschool entry, indicating that the majority of these children 

presented characteristics of at-risk learners at the beginning of the program.  

It is hypothesized, that children’s participation in high quality early childhood education 

programs, can lead to significant short term benefits on intelligence, and “sizable long-term 

effects on school achievement…” (Barnett, 1995). Thus, it is expected that children in project X, 

will present, at least, comparable school achievement than their peers upon entry into 

kindergarten and beyond. 

The purpose of this study is to examine project X’s potential benefits across the 

kindergarten year. While long term effects on school achievement are at this moment not 

feasible, short term effects can be evaluated. Kindergarten Dynamic Indicators of Basic Early 

Literacy Skills (DIBELS) Next measures, are used to compare the performance between project 

X’s children and their kindergarten peers at three different time points during their kindergarten 

year. 

DIBELS Next is a set of measures nationally used to “asses early literacy and reading 

skills for students from kindergarten through sixth grade” (Good III & Kaminski, 2011). 
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DIBELS Next evaluates core components or foundational skills that “are the basic building 

blocks that every child must master in order to become a proficient reader” (National Reading 

Panel, 2000).  

The aim of the analysis is to detect if school achievement for kindergarten students who 

graduated from project X, differs from the school achievement of their peers; or if project X’s 

students outperformed their peers. The analysis, compares program X’s children and their peers 

on three of the different DIBELS measures (first sound fluency, phoneme segmentation fluency 

and nonsense word fluency) as well as a comparison of their composite scores at the beginning 

and at the end of their kindergarten year.  

Theoretical Framework 

In response to the Absolute Priorities of ERF, the model of the project was framed by 

three strands of research responsive to three research questions. First; what are the essential skills 

that all children need to successively handle the cognitive demands of kindergarten? National 

Early Reading Panel (NELP, 2008) and the National Institute for  Literacy’s NELP 

dissemination  report, Early Beginnings (Goodson & Layzer, 2000) sought to identify critical 

instructional practices programs/ interventions/ approaches that contribute to gains in children’s 

future reading skills through a rigorous meta-analysis of studies from early literacy. From these 

findings, a core of skills on which to focus were selected including alphabet knowledge, 

phonological awareness, phonological memory, oral language, listening comprehension, and to a 

lesser degree, conventions of print.  

Second; what strategies are needed to use existing and build background knowledge? A 

long history on the impact and importance of culturally-based education (Demmert, 1974, 2001, 

2005; NICHD, 2004; Vygotsky, 1944; Yap, 2004) recommends that preschools for American 
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Indian children build on language development and other cognitive skills, build interpersonal and 

work-related skills in the  language  and cultural environment that supports the community in 

which children live, and create a culturally-based school culture that reflects the language and 

traditions (cultural based) of the students served. To the extent possible, first language speakers 

from the local community should be employed in the classrooms.    

Third; what instructional strategies are most effective for teaching constrained early 

literacy skills (previously identified) (Paris, 2005) as well comprehension and generalization?  

Direct instruction (DI) has a long and confirmatory research history across age, diverse 

populations, and subjects (Englemann, 1970; Carlson, Francis, & Ferguson, 2001; Carnine, 

1980; Gersten & Keating, 1987; Darch, Gersten, & Taylor, 1987; Stebbins, St. Pierre, Proper, 

Anderson, & Cerva, 1977). DI or more recently, ‘explicit instruction’ is guided by the principle 

that if children are not learning, it is generally the result of faulty instruction (Englemann, 1970). 

The model is a highly organized, teacher-directed approach informed by a careful analysis of the 

targeted skills that must be acquired by learner. Early applications of DI in preschool were highly 

prescriptive and included scripted lessons and predicted responses (Carnine, 1980). Modified 

models have yielded similar results.   

However, research on the benefits of children’s play (Pelligrini, 1985), illustrate that play 

in preschool years has the potential to provide young children with highly engaging and 

meaningful contexts for learning essential early literacy concepts and skills. In their contribution 

to the Encyclopedia on Early Childhood Development (2009), Christie and Roskos addressed 

two questions related to the relationships between the play process and early literacy skills as 

well as between the play environment and early literacy activities and skills. They postulate that 

dramatic play and literacy share higher order thinking skills and cognitive processes, e.g., 
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imaging, categorizing, and problem solving. As a result, they recommend that  children be 

provided with ample opportunities to engage in dramatic play in literacy enriched play settings; 

and that direct connections be made between these settings/centers and the academic components 

of instruction. “This play/curriculum integration will increase the likelihood that plays 

experiences offer opportunities for children to practice and perfect important literacy skills and 

concepts.” (2009, pg.3). 

Benefits of early childhood education over the last decades have been an object of debate. 

While many have identified persistent and long term effects extending into young adulthood, 

such as the Chicago Child-Parent Center Program (Reynolds, 2000), the Infant Health and 

Development Program (McCormick et al., 2006), and the Perry Preschool Program 

(Schweinhart, Barnes & Weikart,1993; Schweinhart, Montie, Xiang, Barnett, Belfield, & Nores, 

2005). Others argue that these effects declined over time and were negligible several years after 

children exited the programs.  

 Significant research has been made on the immediate and short-term effects of early 

childhood education programs (e.g. Barnett, 1995); and the benefits of early childhood education 

on economically disadvantaged children (Arnold & Doctoroff, 2002). However, research studies 

on the short and long term effects of early childhood education programs on American Indian 

(AI) children when compared to their AI peers, are scant; academic performance of American 

Indian children in particular, after exiting an ERF program have not been examined thoroughly.  

Methodology 

 Participants analyzed in this study consist of 443 children from a U.S. southwestern rural 

school district. For ease of comparison, only kindergarten classrooms in which project X’s 

children are enrolled, were included in the analysis; as a result, only kindergarten children from 9 
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different schools were taken into account. Demographic characteristics for all children included 

in the analysis are presented in Table 3 of the appendix. 

 In order to determine if achievement differences on DIBELS subscale scores exist 

between children from project X and their peers, a one-way repeated measures analysis of 

variance (ANOVA) was conducted with each one of the subscales as the dependent variable. A 

total of three different one-way within subjects ANOVA were conducted; the subscales included 

in the different analyses are first sound fluency, phoneme segmentation fluency, and nonsense 

word fluency correct letter sounds. Letter naming fluency was omitted, given that is considered a 

risk indicator rather than an instructional target.  Additionally, in order to detect overall group 

differences, a one-way ANOVA was conducted with composite score as the dependent variable; 

this was conducted with beginning and end composite scores. Ideally, composite scores over 

time could provide more information on performance and development of children throughout 

the whole kindergarten year, than a traditional ANOVA at different time points, however, given 

that scores used to calculate composite scores vary by grade and time of year, composite scores 

are not appropriate to measure growth over time or to compare results across grades or times of 

year (Dynamic Measurement Group, 2010).    

Data Sources 

Data were obtained through the University of Oregon DIBELS data system for the ABC 

district schools. Data included secondary beginning, middle, and year-end DIBEL scores 

collected by district DIBEL’s trained staff for the year 2010-2011, as well as demographic 

information. Additionally, demographic and PPVT-IV performance data for project X’s students 

before entering kindergarten were obtained through Project X program administration. 
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Results 

 Prior to conducting any analysis, demographic information for all children was obtained 

and is shown in table 3 of the Appendix.  Additionally, percentages for children meeting 

DIBELS benchmark outcomes by group (Project X and their peers) were estimated, and are 

shown in table 5 of the appendix, DIBELS benchmarks are shown in table 4. 

Children at or above DIBELS benchmarks are more likely to achieve later importing 

reading outcomes (Dynamic Measurement Group, 2010). According to these data, composite 

scores of children from project X were consistently above DIBELS benchmark and remarkably 

higher when compared to their peers. At the end of the kindergarten academic year, 

approximately 73% of project X’s children were at or above DIBELS composite score 

benchmark compared to 58% of their peers. 

 Posterior to this, a series of one-way within subject ANOVAs were conducted. Initially, 

the first sound fluency subscale (FSF) was analyzed; the results indicate a significant time effect, 

F(1,344) = 554.82, p<.01, and a significant treatment effect F(1,344) = 28.061, p<.01. This result 

suggests that differences in FSF scores for the two groups are significant as is FSF score increase 

over time. Project X’s children obtained significantly higher scores than their peers, and both 

groups presented statistical significant score gains, however, there are no differences between 

groups in score gains over time, F(1,344) = 0.90, p>.05.  

 Phoneme segmentation fluency (PSF) results indicate a significant time effect, F(1,366) = 

324.79, p<.01, and a significant treatment effect F(1,366) = 9.72, p<.01,  suggesting that 

differences in PSF scores for the two groups are significant, and that the PSF score increase over 

time is significant as well, however, the two groups do not seem to differ in their score gain over 

time, F(1,366) = 2.13, p>.05.  
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 Analysis’ results for nonsense word fluency correct letter sounds (NSWFcls) show a 

significant time effect as well, F(1,366) = 330.36, p<.01, and a significant treatment effect 

F(1,366) = 8.89, p<.01.  This result indicates that differences in NSWFcls scores for the two 

groups are significant; and that the NSWFcls score increase over time is significant as well. The 

two groups do not seem to differ in their score gain over time, F(1,366) = 1.08, p>.05.  

 Finally, results for one-way ANOVA on the beginning composite scores, indicate 

significant differences between groups at the start of kindergarten F(1,367) = 74.84, p<.01, with 

a moderate effect size, as assessed by η
2
= 0.17. Additionally, ANOVA results for composite 

scores at the end of kindergarten indicate significant differences as well, F(1,384) = 7.87, p<.01, 

with a significant but small effect size, accounting only for 2% of the variance of the dependent 

variable. 

Discussion  

 Overall, results indicate that significant differences exist between children graduating 

from program X and their peers. A table displaying mean scores for the three subscales and the 

composite scores is provided in Table 6 of the appendix.  Differences in all three subscales, and 

beginning and year-end composite DIBELS scores were found statistically significant, indicating 

that program X’s children consistently obtained higher scores than their peers. Furthermore, 

while program X’s children scores were higher in all cases, score increases over time for the two 

groups did not appear to be significant; indicating that the two groups do not appear to be 

changing differently over time. ANOVA results indicate, that upon entering kindergarten, 

children from program X scored and average of  21.1 points higher than their peers, a difference 

that ameliorated by the final assessment point at the end of kindergarten, Program X’s graduates 

continued to significantly outperform their peers by 17.6 points a reduction of 3.5 points.   
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Conclusion 

Strong early literacy skills including letter identification and phonological awareness are 

predictive of future reading success. As school performance of American Indian children 

especially in language and literacy is of ongoing concern to educators, parents, and communities, 

the results of this small scale study indicates that graduates of an intensive multimodal early 

childhood education program outperformed their peers on measures of phoneme segmentation 

fluency and nonsense word fluency correct letter sounds. This may be important and signal a 

good start for at-risk youngsters as the results were relatively stable across the year. Furthermore, 

outcomes may illustrate the potential overall strength of the model as 15% more participating 

children achieved DIBELS composite benchmark scores at the end of the year as compared to 

their business-as-usual peers. 

As promising as the results are, it is equally important to recognize the limitations of the 

small sample size; thus, warranting further investigation with a larger sample of randomly 

assigned children to determine the efficacy and stability of the model across multiple classrooms 

and schools. In addition, longitudinal follow-along of the children is indicated to determine if the 

persistence and duration of the gains across time are enough to see young children through the 

elementary years to success in word attack skills.  Complimentary measurement of preschool 

gains in comprehension will require reanalysis of differences in PPVT-IV scores as well as 

additional measures of initial reading comprehension.  

 Finally, a review of multiple studies of early literacy interventions (e.g., Chrisler & Ling, 

2011), have documented that effective early literacy models must include multiple components 

(Barnett, 2011); as such, the current study included a science-based early literacy curriculum; 

full-day instruction; direct instruction of essential skills; response to intervention for children 
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struggling with the regular curriculum; multiple opportunities for intentional play; and culturally-

based environments that linked instructional materials and staff to the local community, 

language, and traditions.  Due to the structure of the model it is not possible to tease out the 

impact of the individual components. However, this may be important when considering future 

costs, replication, and scalability.  
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Appendix  

Table 1 

Characteristics of Children in Project X (Academic Year 2010-2011) 

 All children 

(n = 200) 

Characteristic M SD % 

 

Age (years) 
4.3 0.53  

Females   53.5 

Special Needs   17.5 

Free/Reduced lunch   97.5 

Ethnicity    

Native American   91.0 

Caucasian   5.5 

Other   3.5 

PPVT-IV Standard 

Pre 
83.39 17.73  

PPVT-IV Standard 

Post 

 

94.82 17.68  

 

Table 2 

Characteristics of Children in Project X by age groups (Academic Year 2010-2011) 

 Kinder bound 

(n = 140) 

Younger children 

(n = 60) 

Characteristic M SD % M SD % 

 

Age (years) 

 

4.6 

 

0.34 
 

 

3.7 

 

0.36 
 

Females   54.3   51.7 

Special Needs   16.4   20.0 

Free/Reduced lunch   97.9   96.7 

Ethnicity       

Native American   90.7   91.7 

Caucasian   5.7   5.0 

Other   3.6   3.3 

PPVT-IV Standard 

Pre 
85.03 18.20  79.58 16.07  

PPVT-IV Standard 

Post 

 

95.14 

 

18.04 

 
 

94.10 

 

16.93 
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Table 3 

Characteristics of Children Included in Analyses 

 Project X 

(n = 122) 

Kindergarten Peers 

(n = 321) 

Characteristic % % 

 

Females 

 

51.6 

 

50.5 

Special Needs 3.3 5.0 

Free/Reduced lunch 98.4 78.8 

Ethnicity   

Native American 92.6 89.1 

Caucasian 4.9 2.8 

Other 

 

2.5 

 

8.1 

 

 

Table 4 

DIBELS Benchmark Goals 

Scale Beginning Middle End 

 

Composite Score 

 

26 

 

122 

 

119 

First Sound Fluency 10 30  

Letter Naming Fluency * * * 

Phoneme Segmentation Fluency 20 40 40 

Nonsense Word Fluency CLS
1 

 
 

17 

 

28 

 
1
 Correct letter sounds. 

2
 Whole words read. * No benchmark set 

Table 5 

Percent of Children at or above DIBELS Benchmark Goals 

Measure Project X 
Kindergarten 

peers 

 

Composite Score 

 

 
 

Beginning 68.3 26.1 

Middle 65.0 44.0 

End 72.6 57.9 
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Table 6 

DIBELS Mean Scores and Standard Deviation 

 Program X Kindergarten peers 

Scale Beginning Middle End Beginning Middle End 

 

Composite Score 

 

37.8(22.9) 

 

141.8(59.9) 

 

146.8(53.8) 

 

16.7(21.5) 

 

108.1(66.7) 

 

129.2(56.8) 

 

First Sound Fluency 

 

12.8(12.0) 

 

34.7(16.7) 
 

 

6.3(9.6) 

 

27.1(17.4) 

 

 

Letter Naming Fluency 
25.0(13.8) 44.6(16.6)  10.5(13.7) 34.5(18.7)  

 

Phoneme Segmentation 

Fluency 

 

 

 

33.9(21.3) 

 

 

48.5(20.1) 

 

 25.3(21.9) 43.2(22.6) 
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