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Abstract 

In the present study we examined the impact of a comprehensive literacy instruction model 

called Collaborative Language and Literacy Instruction Project (CLLIP) on language and literacy 

achievement over the course of a year by Spanish-speaking children in Chile. Participants 

included kindergartners (N = 312) from high and low socio-economic backgrounds and first-

grade students (N = 305) from high SES families. The CLLIP model targeted phonological 

awareness, alphabetics and phonics, fluency, vocabulary, reading comprehension and writing, 

and included coaching and sustained follow-up as key elements for teacher professional 

development.  The results showed promise for the CLLIP model in the Chilean context. 

Kindergartners in CLLIP classrooms had faster growth rates in letter naming, word reading, 

vocabulary, and phonemic segmentation fluency than those in control classrooms, and had higher 

scores at the end of the year in phonemic segmentation fluency, letter naming, and word reading. 

In addition, kindergartners from high SES families had faster growth rates than kindergartners 

from low SES families in letter naming and word reading. Effect sizes ranged from small (d 

= .18 in word reading) to fairly large (d = .70 in letter naming fluency). First-grade students in 

CLLIP classrooms had faster growth rates than students in control classrooms in vocabulary, 

nonword reading fluency, word reading, and reading comprehension. Effect sizes were small in 

vocabulary, nonword reading fluency, and reading comprehension (.23 ≤ d ≤ .28) and medium in 

word reading (d = .50). These results suggest that the present multicomponent literacy 

instructional model had a positive impact on Chilean children’s literacy acquisition.  
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One’s ability to read and write is a foundational, necessary skill for academic learning 

and success. While at a distal level societal and administrative policy factors contribute to 

children’s successful literacy acquisition, at the proximal level, such acquisition is largely 

influenced by classroom instruction including appropriate curricula and instructional delivery. 

Regarding curriculum content for literacy, considerable evidence suggests the importance of 

explicit and systematic instruction in five areas, that is, phonological awareness, phonics, 

vocabulary, fluency, and reading comprehension (see reviews in Adams, 1990; National Institute 

of Child Health and Human Development [NICHD], 2000; National Research Council [NRC], 

1998). A number of studies have supported the influence of these multiple components 

particularly for young readers learning to read in English (e.g., Gersten, Fuchs, Williams, & 

Baker, 2001). In addition to appropriate literacy target areas, evidence suggests that professional 

development and sustained follow-up, as well as classroom organization, are critical for 

successful literacy programs. In a review of over 2,000 studies, Slavin and his colleagues (2009) 

suggested that beginning reading programs had the strongest effects when they included 

extensive professional development and cooperative learning.  

Despite our increased knowledge of literacy acquisition and instruction, however, there 

are at least two gaps in the literature. First, many of the previous studies on important literacy 

skill components examined the effect of a single component (e.g., phonological awareness) 

rather than the effect of implementing multiple components. Second, the evidence for the 

previous studies has been mostly from North America for children learning to read in English. 

Thus, it is not clear whether the findings with students acquiring English are generalizable to 

children learning to read and write in different languages, and within different cultural 

environments. In the present study, we examined the effect of a comprehensive literacy 
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instruction model on literacy achievement by Spanish-speaking children in Chile. Called the 

Collaborative Language and Literacy Instruction Project (CLLIP), this model incorporates the 

five above-mentioned literacy areas, in addition to sustained professional development and 

cooperative learning.  

Educational Context in Chile  

In Chile, primary and secondary education is decentralized (van der Wal, 2007). In this 

country primary school education is relatively high compared to other regions in Latin America 

(Wolff, Schiefelbein, & Schiefelbein, 2002). The completion rate was 96% in 1998 compared to 

an average of 82% in Latin America. In addition, the percentage of children who repeated 

education in grades one to eight ranged from .7 to 5.3% in 1999, which is much lower than that 

for other countries in Latin America (Wolff et al., 2002). Although it does not quite reach the 

level of the United States of America, Chilean children’s academic performance is relatively 

high compared to students in the rest of Latin America. Specifically, the reading scores in grade 

4 for Latin American countries in the 1997 UNESCO study ranged from 68 (Dominican 

Republic) to 103 (Cuba), with Chilean children performing at 84 (the U.S. score was 100). The 

vast majority of the Chilean population speak Spanish. Eight indigenous ethnic groups constitute 

4.6% of the total Chilean population, and the majority (87%) of these people belong to Mapuche.  

Collaborative Language and Literacy Instruction Project (CLLIP) 

CLLIP is a comprehensive school reform model designed to improve children’s language 

and literacy skills through professional development and cooperative learning. The program 

emphasizes the aforementioned five components identified in the National Reading Panel (NRP) 

Report (NICHD, 2000) and the primacy of language development for the development of literacy 
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skills (e.g., Tabors, Snow, & Dickinson, 2001). CLLIP is primarily a prevention model, not a 

remediation model, although remedial strategies are also incorporated.  

Collaborative learning is at the center of the CLLIP model, both for teachers’ 

professional development (including coaching) and for instructional approaches for children. The 

scope and sequence of the training modules and coaching are extensive to ensure progress 

towards mastery in literacy instruction. Literacy coaching is grounded on learning theory 

including the importance of instructional scaffolding (instructional support during the learning 

process; e.g., Bruner, 1996) and on Vygotsky’s zone of proximal development (Gallimore & 

Tharp, 1990; Vygotsky, 1978). In the CLLIP model, literacy coaches provide teachers with 

initial and sustained follow-up support and coaching in terms of curricula content and procedures 

(see Method section for more details). Literacy coaches in this model provide one-on-one 

coaching to teachers in their classrooms by observing classroom instruction practices and 

modeling instructional strategies to help individual teachers become expert in literacy instruction. 

In other words, the key factor of the CLLIP model is collaborative (or cooperative) learning 

where teacher performance is assisted by coaches and administrators rather than simply assessed 

(Tharp & Gallimore, 1990).  

Cooperative learning in the CLLIP model also extends to children. It emphasizes children 

working with their peers to support one another’s learning, typically in small groups (Fuchs et al., 

2000). Thus, success of one’s literacy acquisition not only depends on individual learning but 

also on learning of team member (e.g., Slavin et al., 2009).  Theoretical support for cooperative 

learning comes from a constructivist perspective (Vygostky, 1978) and sociocognitive theory 

such as that of Piaget (1928), and advocates the importance of child’s articulation (or explanation) 

of newly learned materials and both engagement and resolution of cognitive conflict with peers 
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(e.g., Nastasi, Clements, & Battista, 1990). Research has suggested that children’s literacy 

outcomes are improved when children share resources and roles, and individual goal 

achievement is dependent on group members’ goal achievement (Slavin et al., 2009). One of the 

important premises of the CLLIP is that teachers learn to assess and diagnose literacy skills of 

their students using standardized and formative assessment practices. In this way, teachers are 

able to sort students into leveled groups to plan differentiated instruction. This is particularly 

evident in literacy areas such as alphabetic principle, vocabulary, and fluency where students are 

paired together, or placed in small groups for differentiated instruction. It is common, for 

example, for CLLIP teachers to assess their students, and then organize a small group of students 

by ability or skill levels such that students within the group work cooperatively to scaffold each 

other. 

The CLLIP model targets the following language and literacy areas: phonological 

awareness, alphabetics and phonics, fluency, vocabulary, reading comprehension, and writing. 

Phonological awareness has been shown to be a critical predictor of children’s word reading and 

spelling in English (see NICHD, 2000 for a review) and Spanish (Authors, 2012; Carrillo, 1994; 

Jiménez, 1997). Children’s understanding that spoken words can be broken into smaller units 

(i.e., syllables and phonemes) helps them map phonemes to graphemes, which is the foundation 

of learning to read and spell in languages with alphabetic writing systems (NICHD, 2000). In 

such languages systematic attention to alphabet names and sounds has also been shown to be 

critical (Author et al., 2010; Treiman & Kessler, 2003). In Chile, letter names are not typically 

taught to children. Instead, letter sounds for individual letters and digraphs are taught, followed 

by combining these letters to form consonant-vowel syllables and multisyllabic words (Authors, 

2012). However, emerging evidence suggests that children’s letter name knowledge was 
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positively related to their word reading growth after accounting for vocabulary and phonological 

awareness (Authors, 2012). While phonological awareness and alphabet knowledge help children 

with lexical level literacy skills (i.e., word reading and spelling), vocabulary knowledge and 

fluency are also two critical skills for successful reading comprehension. The role of vocabulary 

in reading comprehension is well documented (see NICHD, 2000; NRC, 1998).  Reading fluency, 

typically defined as fast and accurate reading of connected texts with appropriate expression, is 

critical for reading comprehension (NICHD, 2000; Kuhn, Schwanenflugel, & Meisinger, 2010) 

as it releases cognitive resources to attend to higher order skills such as language comprehension 

(Author et al., 2011; LaBerge & Samuels, 1976), which is a crucial contributor to reading 

comprehension (Hoover & Gough, 1990). Finally, successful reading comprehension and writing 

are the ultimate goal of literacy instruction.  

While few studies have examined the efficacy of these components for Spanish-speaking 

populations in Latin America, a recent intervention study with at-risk kindergarten children in 

Costa Rica showed the effectiveness of children tutoring, or of a combination of tutoring, 

classroom activities, and working with families in the areas of emergent literacy skills (e.g., 

letter-sound correspondences, phonological awareness) (San Francisco, Arias, Villers, & Snow, 

2006).  

Present study 

 Although previous studies have suggested several key elements of successful professional 

development, as well as of school reform models (involving changes in school operations; e.g., 

Accelerated Schools Project, Success for All) and critical language and literacy areas, these 

studies were primarily limited to the North American context with English-speaking children. 

Given differences in socio-cultural structures, as well as differences in language and orthography 
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across world regions, it is important to examine the generalizability of key findings from 

previous studies with English-speaking children in other cultural and linguistic contexts. Thus, 

the purpose of the present study was to examine the effect of CLLIP implementation on the 

reading and reading-related skills for children in kindergarten and first grade in Chile. Our 

research question was as follows: Over the course of an academic year how do CLLIP students 

in kindergarten and first grade compare to control students on language and literacy outcome 

measures and in terms of the growth trajectories of these acquisitions?  

Method 
 
Participants and Sites 

A total of 312 kindergartners (193 girls; mean age at time 1 = 69.10 months, SD = 4.52 

months) and 305 first-grade students (169 girls; mean age at time 1 = 82.03 months, SD = 3.94 

months) participated in this study. All first-grade students and 163 kindergartners were from 

private schools in one network, whereas the remainder of the kindergartners were from schools 

in another network1.  The children in the first network were drawn from 12 kindergarten and 10 

first grade classrooms in five private schools; all were from high socio-economic family 

backgrounds2 (high SES school system hereafter). These schools included less than 3% 

documented special needs students, and less than 1% minority children (i.e., indigenous).  The 

class sizes ranged from 15 to 23 children per class in kindergarten and from 20 to 35 in first 

grade. Furthermore, the children received 10 hours of English instruction per week.  

                                                 
1 This network is a charitable and nonprofit non-governmental organization founded in 1894 and serves up to 6-
8,000 students from ages 0 to18 years. It comprises schools and social services across 7 regions of Chile. 
Approximately 20% of the children in this network are orphans and live on school dormitories while the other 
children live locally in the neighborhood. The network provides education, training and social integration to children 
who may attend its schools as residents in their school housing (i.e., dormitories). It receives partial funding from 
the Ministry of Education as well as the private sector. During the study year, the low SES schools included in this 
network agreed that only their kindergarten students would participate. 
2 This statement is based on the fact that only the wealthiest 10% of the population in Chile can afford private 
schools, and on the local school personnel’s confirmation that these children were from high SES families. However, 
data on the income and education level of the participating children’s parents were not available to the researchers.    
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In contrast, all children in the second network were from low income families (low SES 

school system hereafter) with less than 1% of minority children and approximately 10% of 

special needs children according to the school records. Kindergarten classes in these schools had 

35 to 40 children per classroom. The children did not receive any systematic instruction in 

English.  

Despite the fact that children in high SES network schools were exposed to English 

instruction, all participating children spoke Spanish as their first and primary language, and 

Spanish was the medium of instruction. All teachers in the participating schools had at least 4 

year of college education. All schools were located in the urban areas of Santiago, except one in 

the low SES network which was located in a rural area (60 miles from Santiago). All classrooms, 

particularly those in the low SES network schools, had limited access to books, paper, games, 

and manipulatives compared to typical US schools. The only difference in materials between 

CLLIP and control classrooms was that the CLLIP teachers received training binders which 

contained both assessment and instructional materials (e.g., graphic organizers).  

Given the longitudinal nature of the study, the sample sizes varied from beginning to end 

of the academic year. For children in the high SES network, at the beginning (time 1), middle 

(time 2), and end (time 3) of academic year, respectively, the sample sizes were 163, 163, and 

161 kindergartners and 303, 304, and 305 first grade students. For kindergartners in the low SES 

network, corresponding sample sizes were 141, 144, and 132. Fluctuation in sample size 

reflected the enrollment status in the schools. 

Intervention 
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The CLLIP model was applied at the classroom level as teachers were randomly assigned 

to CLLIP vs. control conditions (7 kindergarten and 5 first grade classrooms in CLLIP condition3, 

5 kindergarten and 5 first grade classrooms in control condition). Random assignment to CLLIP 

or control conditions was within each school such that both CLLIP (or treatment) and control 

(business as usual) conditions were housed within the same schools. This had the risk of transfer 

of treatment to control condition (or contamination), but controlled for school differences.  

Typically, CLLIP educators received professional development over five scheduled 

workshops (e.g., Professional Development Training Modules) spread throughout the year, thus 

making sure that participants were given ample time to receive follow-up coaching and an 

opportunity to practice the CLLIP strategies they just learned before their next scheduled 

workshop. However, to minimize costs and strain of travel for the research team, Chilean 

educators attended only four professional development training modules throughout the year. 

They received formal instruction in the CLLIP topics that involved language and literacy 

development, assessment and diagnostics, use of assessment results to prescribe interventions, 

and intervention strategies designed to increase achievement in reading and writing skill 

regardless of the students’ level. Each training experience included the following elements: 

theoretical basis for content being learned, materials needed to provide students with best 

practice instruction, and graphic organizers to help participants plan for instruction to be taught 

immediately. CLLIP training modules occurred in the beginning of the school year, starting with 

Module I in March. Then very soon after student assessment was completed in the fall (i.e., 

March and April in Chile), Module II was provided in April, followed by Module III in June, and 

finally Module IV in September (beginning of spring). CLLIP professional development 

                                                 
3 The imbalance in the number of classrooms in CLLIP and control conditions was due to the fact that some of 
participating schools were interested in having more classrooms in the treatment condition.  
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trainings were provided to educators in the following sequence: Module I included (1) strategic 

orientation to collaboration and (2) training in assessment to develop differentiated small group 

intervention; Module II included (3) phonological processing and (4) vocabulary;  Module III  

included (5) reading fluency and (6) reading comprehension; and Module IV included (7) writing 

and (8) walk-through demonstrations. Each module consisted of 2 full days of training.  All 

trainings included theoretical background in each area, followed by practical instructional 

strategies in which evidence-based instructional practices were modeled and teachers 

participated in hands-on activities. As a group, teachers in the same grade level had opportunities 

to work together to develop lesson plans. Many school administrators participated in all trainings 

to keep abreast of the CLLIP model and to help assist in the supervision of fidelity of 

implementation. Respectively, Appendices A and B present the instructional strategies used in 

the CLLIP model and a sample lesson sequence.  

On-site coaching was provided to teachers after every training module by literacy 

coaches at the local school. The coaches were selected in each school, and trained by instructors 

from the Ohio Education Development Center. The training was managed systematically through 

weekly communication documents that guided the coaches in the technical assistance they 

needed to interact with the teachers they were coaching. In order to maximize these teachers’ 

preparation, coaching reports were submitted by the end of each week and returned by the 

beginning of following week. Areas of specific coaching included content questions in each of 

the literacy areas within the CLLIP training modules, in addition to assessment issues, data 

management, classroom management, learning center development, lesson planning, word walls, 

and student journals, to mention a few of the topics. CLLIP coaches were trained by means of 

direct observation four times per year when trainings were scheduled, as well as through 
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conference calling and e-mailing throughout the year. They were required to observe teachers 

implementing their CLLIP training, provided technical support to teachers who needed 

assistance with data collection or instructional planning, and even modeled lessons when 

necessary to provide scaffolded opportunities to help CLLIP teachers master each aspect of 

instructional content. During observations coaches took extensive notes on target areas, using a 

coaching checklist that corresponded to each module. Notes from observations were summarized 

into a memo outlining strengths, weaknesses, and suggestions, and were shared with the teachers 

and principals. This was followed by visits in which literacy coaches and teachers discussed 

memos and ways to increase fidelity of implementation and to provide support for instructional 

practices. Each teacher received one coaching visit (lasting 20 - 30 minutes) per week during the 

academic year.  

At the student level, differentiated instruction was the focal instructional approach in the 

CLLIP trainings. Based on students’ performance on the standardized assessment battery (see 

below for details), teachers were trained to identify children at risk for reading and writing 

difficulties, and to provide small group intervention. In addition, teachers were to monitor 

children’s progress based on assessment results in the winter, which then informed modification 

of instructional strategies and composition of children in the small group instruction. According 

to teacher interviews and informal comments, systematically using assessment data to inform 

instruction was a novel and innovative practice for teachers in the participating schools in Chile. 

The systematic link between assessment and instruction was further promoted in training 

modules, in which teacher brought their students’ results to discuss and plan lessons.   

Control classroom instruction 
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Teachers in the control condition did not receive any professional development or follow-

up, but continued their business-as-usual literacy instruction. According to the first author’s 

observation, instruction in the control classrooms was based entirely on whole class instruction 

without any small group instruction and/or differentiated instruction. The primary approach to 

literacy instruction in the participating schools was the Matte method following which children 

are first taught letter sounds for individual letters and digraphs. They are later introduced to 

monosyllabic consonant-vowel letter combinations, and finally to multisyllabic words (Authors, 

2012). The curriculum in the control condition did not include phonological awareness, letter 

name identification, or reading comprehension strategies.  

Procedures 

Data were collected at the beginning (late March to early April), middle (late June to 

early July), and end (October to mid-November) of the academic year. The literacy coordinator, 

literacy coaches, and participating teachers were rigorously trained by the first author in the 

administration of assessment batteries over two days at the beginning of the year. The first author 

is the developer of CLLIP model and has almost 20 years of experience training. The training 

was translated into Spanish by a translator.     

Measures 

The measures used assessed language skills such as vocabulary, phonological awareness, and 

literacy skills at various grain sizes: sublexical (e.g., letter naming fluency), lexical (e.g., word 

reading), and connected text reading (passage reading; e.g., reading comprehension). 

Furthermore, these measures were selected considering the developmental nature of these skills 

such that phonological awareness and alphabet knowledge, which are the key factors for word 

reading skill development (Adams, 1990; NICHD, 2000), were only assessed among the 
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kindergarten students because the first graders were readers already. Reading comprehension 

was not assessed among kindergartners because they are not typically ready for passage level 

reading comprehension.  

Kindergarten measures  

The following skills were assessed among the kindergartners.  

Vocabulary. Children’s vocabulary size is an important predictor of reading 

comprehension (NICHD, 2000) and its impact on the emergence of phonological awareness has 

been stressed (Walley, Metsala, & Garlock, 2003). Vocabulary was assessed by the Picture 

Vocabulary subtest (Vocabulario sobre dibujos) of the Bateria III Woodcock-Muñoz Pruebas de 

Aprovechamiento-Revisada (Muñoz-Sandoval, Woodcock, McGrew, & Mather, 2005). This task 

primarily assesses children’s expressive vocabulary. Internal consistency reliability for 6-year-

olds has been reported to be .88.   

 Phonological awareness. Children’s phonological awareness, that is, sensitivity to and 

ability to manipulate various sizes of linguistic units (e.g., syllables and phonemes), is the causal 

factor of the development of word reading skills (NICHD, 2000). Phonological awareness was 

assessed by a Spanish equivalent of the Phonemic Segmentation Fluency of Dynamic Indicators 

of Basic Early Literacy Skills (DIBELS) in English (Good & Kaminski, 2002) (i.e., Fluidez en la 

Segmentacion de Fonemas subtest of Indicadores Dinamicos del Exito en la Lectura 7a edicion 

[IDEL, Cummings, Baker, & Good, 2006]). As IDEL is the Spanish equivalent of DIBELS, for 

ease of understanding all IDEL subtests are here referred to using their equivalent English task 

(i.e., phonemic segmentation fluency instead of Fluidez en la Segmentacion de Fonemas). In the 

Phonemic Segmentation Fluency task, students are asked to segment words into phonemes, and 

the number of words correctly segmented per minute is recorded. In accordance with the IDEL 
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protocol, the answers were scored separately for the total number of sound segments (Todas Las 

Partes, TLP), and the number of syllable parts produced correctly (Partes silabicas, SIL; 

Cummings, Baker, & Good, 2006). TLP was used in the present analyses because in a 

preliminary analysis it had stronger relationships than SIL with other measures (e.g., the Bateria 

Letter Word Identification Task). The alternate-form reliability has been reported to be .87 in the 

middle of first grade (Cummings et al., 2006).  

 Letter naming fluency. Alphabet (or letter) knowledge is a critical predictor of word 

reading (Author et al., 2010). The Fluidez en Nombrar Letras subtest of IDEL was used to assess 

children’s letter naming fluency. In this test, the child is presented with a page of upper- and 

lower-case letters that are arranged in a random order. The child was told, “Here are some letters. 

Tell me the names of as many letters as you can. When I say “begin”, start here, and go across 

the page.” The number of correctly named letters per minute is the child’s score. Self correction 

is not counted as an error (Cummings et al., 2006). The alternate form reliability was .91 during 

fall.  

Word reading.  The Letter-Word Identification subtest of the Bateria III Woodcock-

Muñoz Pruebas de Aprovechamiento-Revisada assessed the children’s word reading skills.  Each 

child was asked to read accurately a list of 10 letters and 66 words of increasing difficulty. 

Internal consistency reliability for 6-year-olds has been reported to be .98.   

First grade measures 

The following skills were assessed among the first graders.  
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Vocabulary. As for kindergartners, the Picture Vocabularysubtest of the Bateria III 

Woodcock-Muñox Preubas de Aprovechamiento-Revisada was used to assess first grade students’ 

vocabulary4.  

Word reading. The Letter-Word Identification subtest of the Bateria III Woodcock-

Muñoz Pruebas de Aprovechamiento-Revisada assessed word reading skill.  

Nonsense word fluency. A nonsense word reading fluency task was used to measure 

children’s phonological decoding fluency, that is, the ability to apply the grapheme-phoneme 

correspondence rules.  Nonword reading is a direct measure of phonological decoding skills 

independent of sight vocabulary and a predictor of reading proficiency for English-speaking 

children (Fien et al., 2008). Phonological decoding fluency was assessed by the Fluidez en las 

Palabras sin Sentido subtest of the IDEL. The child was presented with a sheet of paper with 

randomly ordered CV and CVCV nonsense words (e.g., ro, lali, sepi) and asked either to 

pronounce the individual letter sound of each letter (e.g., /s/ /e/ /p/ /i/ for the word “sepi”) or to 

read the whole nonsense word. The number of correctly produced letter-sounds in one minute is 

the child’s score. The alternate-form reliability has been reported to be .76 (Cummings et al., 

2006).  

Reading comprehension. The Passage Comprehension subtest (Comprensio囲n de textos) of 

the Bateria III Woodcock-Muñoz Pruebas de Aprovechamiento-Revisada assessed the children’s 

reading comprehension skill. In 48 items, the student was asked to read short passages and to 

provide correct words (i.e., cloze task). Internal consistency reliability for 6-year-olds has been 

reported to be .98 (Muñoz-Sandoval et al., 2005).   

 

                                                 
4 Reliability information from Bateria is only available for certain age groups such as 4, 6, and 9 year-old children. 
Thus, the same estimates are reported here for kindergarten and first-grade children. Unfortunately, due to 
constraints in resources, we were not able to obtain reliability estimates for the whole sample. 
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Results 
 

Statistical significance was set at the .05 level. Table 1 reports the mean performances at 

the beginning, middle, and end of year by kindergartners in high and low SES schools and first-

grade students in each of the treatment and control conditions.  

[Table 1 about here] 

In order to evaluate the effect of the intervention, multilevel analysis (i.e., growth 

modeling) was conducted because in the present study time was nested within individual 

children (see Appendix C for an example equation). Multilevel models are essentially an 

extension of regression models, but correct for imprecision in statistical significance (i.e., 

standard error estimates and p values; Singer & Willett, 2003). Growth modeling can handle 

missing data (Singer & Willett, 2003). Raw scores were used. The intercept was fitted at the end 

of the year. The main effect of treatment involves whether there was a statistically significant 

difference between students in the treatment and control conditions at the end of the year. The 

interaction between treatment and time indicates whether students’ growth in the outcome 

differed as a function of condition. A statistically significant positive parameter estimate for this 

interaction term shows that students in the treatment classes grew at a faster rate over time 

compared to those in control classes. For the kindergarten data, a dichotomous variable defined 

by school network was included as a control variable to account for the differences in SES 

between the two school networks (High SES =1). In addition, the interaction term between the 

two (time and SES) was included to examine whether there is a differential growth rate 

according to SES. Models were fitted using the SAS 9. 2 PROC MIXED procedure and 

maximum likelihood as an estimator (see Appendix C for the equation). In order to correct for 

type I error for multiple outcomes, the Benjamini-Hochberg correction (see details in What 
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Works Clearinghouse, 2011) was employed. It should be noted that as class size was not a 

statistically independent predictor in any of the statistical models, it was not retained in the final 

models presented here. 

Results of growth modeling for kindergartners are presented in Table 2. The top panel of 

Table 2 reports baseline models which were used to obtain effect sizes following procedures 

described in Feingold (2009). These results reveal positive effects of treatment on all tasks with 

effect sizes ranging from small for the word reading outcome (d = .18) to fairly large for the 

letter naming fluency outcome (d = .70). For example, kindergartners in the treatment classes 

outperformed those in the control classes on the letter-naming fluency task at the end of the year 

by an average of 9 letter names. Kindergartners in treatment classes increased their letter naming 

fluency by an average of 3.31 letters a month (1.87 + 1.44), whereas control students’ fluency 

grew at an average rate of 1.87 letters a month. Full models (bottom panel of Table 2) included 

the main effect of SES (high vs. low), and interaction terms of treatment by SES and time by 

SES. As indicated in Table 2, there was a statistically significant main effect of treatment as well 

as a statistically significant interaction between treatment and time. Thus, children in CLLIP 

classrooms has higher scores in the three outcomes of phoneme segmentation, letter-naming 

fluency, and word reading, as well as faster growth rates in all four outcomes.  However, for the 

phoneme segmentation fluency outcome, the interaction between treatment and SES was 

statistically significant and negative such that children from high SES schools who were in the 

treatment condition had lower scores than those in other conditions (i.e., high and low SES 

children in the control condition and low SES children in the treatment condition) at the end of 

the year after accounting for all other variables in the model.  Furthermore, for the letter naming 

fluency and word reading outcomes, the interaction of time by SES was statistically significant 
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such that children in high SES schools had faster growth rates than children in low SES schools 

in these two tasks after accounting for the effects of all other variables in the model. Figure 1 

illustrates the effect of treatment and SES for the word reading outcome. These results suggest 

that while kindergartners in the CLLIP condition outperformed those in the control condition, the 

amount of impact varied as a function of SES status.   

[Table 2 about here] 

 [Figure 1 about here] 

The results of growth modeling for first grade students are shown Table 3. The main 

effect of treatment was not statistically significant for any outcome (ps ≥ .22). Hence, treatment 

students did not have higher scores than control students on the four outcomes at the end of the 

year. However, their growth rates in all outcomes were faster than those in the control group (i.e., 

the treatment by time interaction term was statistically significant for all outcomes). For instance, 

treatment students grew at a faster rate than control students by approximately one word per 

month (p < .001). Effect sizes ranged from small to medium (.23 ≤ d ≤ .50) 

[Table 3 about here] 

Discussion 

 In the present study we examined the effect of a comprehensive professional 

development model called CLLIP on Spanish-speaking children’s literacy development over the 

course of an academic year. CLLIP focuses on evidence-based instruction on key literacy areas 

that have been found to be important, and incorporates collaborative learning as an instructional 

means. The results showed that among kindergarteners in high and low SES schools the 

intervention had a positive effect on literacy achievement at the end of the year as well as on 

growth rates from beginning to end of the year. Emergent literacy skills known to be important 
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for reading such as letter name knowledge, phonological awareness, and vocabulary as well as 

word reading, all increased at faster rates for children in CLLIP classrooms. In addition, children 

in treatment classrooms had higher scores in the phoneme segmentation, letter naming fluency, 

and word reading at the end of the year. Effect sizes ranged from small to fairly large. 

Interestingly, children in high SES schools grew at faster rates in the letter naming fluency and 

word reading tasks. Letter naming fluency has been shown to be an important predictor of early 

literacy acquisition in English (e.g., Speece, Mills, Ritchey, & Hillman, 2003) and Spanish 

(Authors, 2012). Given the positive impact on phonological awareness and letter naming fluency, 

which are expected to facilitate word reading, it is perhaps not surprising that kindergartners in 

CLLIP classrooms compared to their control counterparts also read a greater number of words 

accurately at the end of the academic year. Word reading and vocabulary are the critical 

foundations of future reading success (i.e., reading comprehension) (Adams, 1990; NICHD, 

2000).   

First-grade students in CLLIP classrooms improved their vocabulary, word reading, 

decoding skills (i.e., nonword reading fluency), and reading comprehension at faster rates than 

those in the control classrooms, although these faster growth rates did not translate into higher 

performance at the end of the year (due to the large standard error in the treatment main effect). 

Effect sizes ranged from small to medium.  

A few points are worth noting about these findings. First, these results suggest that the 

target literacy areas in the CLLIP model (i.e., phonological awareness, alphabetics, phonics, 

vocabulary, fluency, comprehension and writing) may be appropriate for Spanish-speaking 

children. Although these target areas were informed by much research evidence with English-

speaking children, we cannot assume the direct translation of these evidence to other languages, 
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given that English has an opaque orthography whereas Spanish has a transparent orthography. 

The fact that the CLLIP instruction had a positive impact on children’s growth in literacy (word 

reading, phonological decoding fluency [i.e., nonword reading]), as well as in skills that are 

important for literacy skills (i.e., letter naming fluency and vocabulary), suggests that explicit 

and systematic instruction in these areas is beneficial for Spanish-speaking children from both 

high and low SES backgrounds in Chile. Second, the variability of effects in the various literacy 

content areas is worth noting. Specifically, although there were reliable differences in vocabulary 

growth rates favoring CLLIP children in kindergarten and first grade, these differences were not 

large enough among first graders to differentiate CLLIP and control conditions at the end of the 

year. However, such a lack of impact is not unusual as many previous vocabulary intervention 

studies with English-speaking children have found a positive effect only on the instructionally 

targeted words, but not on general vocabulary as assessed by a ‘standardized’ measure (Coyne et 

al., 2010). In addition, it has been shown that schooling, including preschool education, had a 

positive impact on decoding-related skills such as children’s letter knowledge and decoding, but 

not on vocabulary (e.g., Skibbe, Connor, Morrison, & Jewkes, 2011). Altogether these results 

might be due to the fact that vocabulary is “a large problem space” (Snow & Kim, 2006) which 

is difficult to improve when not on a scale of years of both exposure and sustained intervention 

(Snow & Kim, 2006). In contrast to vocabulary, literacy skills such as letter naming and word 

reading are a more confined or constrained domain (e.g., there are 26 letters – or 52 letters 

considering both upper and lower cases – to identify compared to tens of thousands of 

vocabulary words). Thus, with explicit and systematic instruction, literacy skills might improve 

with a relatively shorter intervention compared to language skills such as vocabulary.  
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Another point worth noting is the differential rates of growth in letter naming fluency and 

word reading for kindergartners in high vs. low SES schools. As shown in Figure 1, 

kindergartners in high SES schools grew at faster rates after accounting for treatment conditions. 

These results might reflect the Matthew effect in literacy acquisition (Stanovich, 1980), which 

hypothesizes that those who start with high emergent literacy and literacy skills accelerate faster 

in subsequent literacy acquisition than those who start with lower competence. However, it is 

also possible that differences in other unobserved factors such as school and home resources 

might explain the differential growth rates. For instance, the high SES schools had relatively 

more resources, including instruction in English, than the low SES schools. On the one hand, 

based on the first author’s observation English instruction was rudimentary (e.g., presenting 

pictures and corresponding vocabulary words). On the other hand, studies of Spanish-speaking 

participants learning the English language in the United States have shown limited influence of 

first language on second language literacy acquisition, particularly for high level skills such as 

reading comprehension (see Mancilla-Martinez & Lesaux, 2010; Nakamoto, Lindsey,  & Manis, 

2008). Therefore, the impact of exposure to English on high SES Chilean children’s Spanish 

literacy acquisition is not known, and needs to be investigated.  

Identifying causal factor is difficult when the best intervention components and strategies 

for student instruction and teacher professional development have been integrated into a single 

program. However, it may be speculated that the positive effect of the CLLIP model on 

children’s literacy acquisition can be attributed to multiple aspects of the intervention such as 

targeting the right areas of literacy skills and emphasizing explicit and systematic instruction on 

those skills, professional development with follow-up scaffolding, and collaborative learning for 

both child instructional delivery and teacher competence. Many previous studies have shown the 
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effects of professional development on teachers’ beliefs, knowledge, and instructional practices 

(e.g., Englert, Raphael, & Mariage, 1998) and the impact of changed instructional behaviors on 

student achievement (e.g., Connor et al., 2009). Changes in teachers’ instructional practices and 

students’ learning practices are important ingredients of high academic achievement (Slavin et al, 

2009).  

Limitations and Future Directions 

Nonetheless, the present research had some limitations. First, the study was limited to the 

use of measures that were available in Spanish. For instance, we used the vocabulary subtest of 

the Bateria which with its small number of items may lack the power to capture differences 

between treatment conditions or growth manifestations over time. Furthermore, ideally, we 

would have liked to use measures that have been normed on Chilean children. Second, due to 

resource constraints, item level data were not entered. Thus, for reliabilities, we relied on the 

reported estimates by publishers rather than on the present sample’s performances. This is 

particularly important because the standardization and norm sample did not include Chilean 

children. Third, although literacy coaches frequently visited the CLLIP classrooms and provided 

feedback to teachers regarding instruction based on the CLLIP model, formal fidelity data were 

not collected because the literacy coaches’ log was primarily qualitative, rather than quantitative 

in nature. Future studies are warranted to investigate whether the CLLIP effects vary as a 

function of fidelity of implementation.  

The present findings suggest a promising effect of a literacy instruction development 

model that is based on scientific theory and evidence with a focus on literacy acquisition by 

Spanish-speaking children from high and low socio-economic backgrounds (at least for 

kindergartners). A longer longitudinal follow-up would be helpful to establish whether the 
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CLLIP instruction had a lasting positive effect over several years. In addition, it would be 

informative to examine the effects of the CLLIP model for students in multiple grades including 

middle and upper elementary grades and for students from more diverse SES backgrounds (i.e., 

low, middle, and high). 
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Appendix A 

Table A. Instructional content and strategies for various literacy components in CLLIP 

Literacy component Content  
Phonological processing Pre-phonological awareness, phonological awareness, alphabetic 

principle, phonemic awareness, and phonics 
 

Vocabulary Word selection strategies involving word tiers (Beck, McKeown, & 
Kucan, 2002) were combined with interactive strategies during read 
alouds and transitional activities 
 

Reading fluency Interpretative strategies such as volume, pace, inflection, 
smoothness, and expression used to increase comprehension, and 
reading rate and accuracy 
 

Reading comprehension Application of reading comprehension strategies before, during, and 
after instruction. 
 

Writing Combination of strategies borrowed from Writer’s Workshop (e.g., 
writers’ choice, frequent writing, conferences, mini-lessons, writing 
journals, etc.; Dorn & Soffos, 2001) and 6+1 Traits of Writing 
strategies. 
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Appendix B. Sample Weekly Lesson Sequence in Kindergarten that covers alphabetic principle 
and phonological awareness 

Day 1 
 Teacher forms small group; Students refer to CLLIP Alphabetic Principle Chart. 
 Teacher guides students to focus on letter names and sounds; reviews target sounds. 
 Teacher models and students repeat letter names and sounds using known and unknown 

sounds. 
 Teacher and students select a known vowel and known consonant from their letter boxes. 
 Teacher and students practice forming/saying letter sounds in isolation, discriminating 

same and different sounds. 
 Teacher and students practice making sequences of isolated sounds. 

 
Day 2 

 Teacher and students revisit CLLIP Alphabetic Principle Charts. 
 Teacher and students review known letter names and sounds. 
 Teacher reviews letter (name and sound) sequencing. 
 Teacher models ‘blending’ VC and CV constructions. 
 Students repeat modeled constructions and state they are ‘blending.’ 
 Teacher and student exchange letters and sounds in VC and CV constructions. 

 
Day 3  

 Teacher refers to CLLIP Alphabetic Principle Chart and guides students to check 
progress. 

 Teacher models VC and CV constructions. 
 Students use known VC and CV letters to practice same and different, ordinance, and 

substitutions. 
 Teacher introduces 2 new vowel and/or consonant with known V or C. 
 Students begin to substitute known new consonants and vowels. 
 Teacher models CVC constructions talking about “beginning, middle, and end” of the 

syllable/word. 
 Students learn to blend CVC constructions concentrating on known consonants at the 

beginning of the word. 
 Teacher extends activity by incorporating alphabet letters in CVC constructions. 

 
Day 4 

 Teacher refers to CLLIP Alphabetic Principle Chart and guides students to check 
progress. 

 Students select known consonants and vowels from their letter boxes. 
 Teacher models beginning, middle and end of words using known letters and sounds. 
 Students repeat modeled word constructions, alternating letters and sounds as directed at 

the beginning of the word. 
 Students revisit their Alphabetic Principle chart to see if they are making progress. 
 Teacher extends activity by incorporating alphabet letters in CVC constructions. 
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Day 5 
 Teacher refers to CLLIP Alphabetic Principle Chart and guides students to check 

progress. 
 Students select known consonants and vowels from their letter boxes. 
 Teacher models blending sounds at the beginning of words using known letters and 

sounds. 
 Students practice blending at the beginning of the word using target sounds of the week. 
 Students revisit their Alphabetic Principle chart to see if they are making progress.  
 Teacher extends activity by incorporating alphabet letters in CVC constructions. 
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Appendix C. Model specifications for a kindergarten model for letter naming fluency outcome in 
Table 2.  
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Table 1 Mean performances (standard deviations) at beginning, middle, and end of school year for kindergartners (high vs. low SES) 
and first graders in each of the treatment and control conditions (raw scores). 

 Treatment Control 
Kindergartners 
in high SES 
schools 

Beginning   Middle 
 

End  
 

Beginning 
 

Middle 
 

End  
 

Vocabulary 23.03 (2.84) 24.18 (2.56) 25.25 (2.25) 23.46 (2.68) 24.43 (2.61) 25.25 (2.27) 
PSF 35.55 (22.55) 53.33 (22.99) 66.63 (22.70) 40.11 (19.10) 63.65 (18.67) 65.90 (15.24) 
LNF 12.94 (13.19) 29.39 (16.67) 38.85 (16.68) 11.52 (10.73) 23.02 (11.95) 25.73 (15.35) 
Word reading 11.50 (7.98) 20.43 (13.46) 30.18 (15.70) 10.53 (8.93) 15.10 (9.06) 25.73 (14.69) 
       
Kindergartners  
in low SES schools 

     

Vocabulary 20.94 (2.61) 22.29 (2.63) 24.07 (3.76) 21.23 (2.57) 21.82 (2.52) 22.72 (3.04) 
PSF 10.97 (12.97) 25.38 (19.15) 43.79 (21.92) 13.57 (12.74) 9.74 (11.64) 30.40 (15.23) 
LNF 5.10 (8.75) 21.03 (15.04) 27.76 (17.71) 5.54 (8.22) 14.15 (13.62) 18.32 (15.40) 
Word reading 5.75 (8.29) 11.08 (7.91) 20.57 (14.11) 3.37 (2.82) 6.59 (5.00) 17.04 (15.73) 
       

First graders  
in high SES schools 

     

Vocabulary  24.75 (2.36) 25.47 (2.19) 26.74 (1.91) 24.97 (1.98) 25.45 (1.95) 26.39 (1.92) 
Word reading  28.61 (14.28) 41.77 (14.07) 58.14 (11.75) 27.51 (12.06) 37.56 (12.84) 48.85 (12.48) 
Nonsense word  
   reading fluency 

58.65 (39.53)  105.12 (45.17) 139.64 (44.28) 55.94 (36.03) 95.39 (39.61) 123.55 (45.01) 

Reading      
   comprehension 

13.29 (7.28) 20.38 (5.77) 24.62 (3.38) 13.65 (6.19) 20.46 (5.39) 23.65 (3.50) 

 
Note: PSF = Phonemic Segmentation Fluency; LNF = Letter-Naming Fluency 
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Table 2 Multilevel models (parameter estimates and standard errors) describing the relationship 
between intervention status and kindergartners’ achievement in language and literacy skills – 
baseline multilevel model (top panel) and full multilevel model (bottom panel). 
 

 
+ Statistically significant based on the Benjamini-Hochberg correction 
* < .05, *** < .001 
 
 
 
 
 
 

 
 

Vocabulary  
Phoneme 

segmentation 
Letter-naming 

fluency 
Word reading  

Baseline model     
  Fixed effects     
     Intercept  24.66 (.28)+ 57.33 (2.37)+ 24.66 (1.63)+ 22.10 (1.41)+ 
     Treatment -.13 (.35) -3.51 (2.99) 9.20 (2.06)+ 2.26 (1.78) 
     Rate of change (Time) .26 (.04)+ 3.29 (.27)+ 1.87 (.18)+ 2.03 (.17)+ 
     Treatment*Time .12 (.05)+ 1.14 (.34)+ 1.44 (.22)+ .30 (.30)+ 
  Variance Components     
     Level-1   1.82 (.15)*** 175.90 (14.49)*** 73.61 (6.02)*** 26.41 (2.16)*** 

     Level-2 intercept  6.98 (.71)*** 482.19 (54.42)*** 
237.10 

(25.12)*** 
203.68 (18.51)*** 

     Level-2 rate of change  .07 (.01)*** .83 (.89) .47 (.37) 1.96 (.26)*** 
     Level-2 covariance .26 (.07)*** 12.26 (5.32)* 13.67 (2.52)*** 18.21 (2.01)*** 
  Goodness-of-fit     
     -2LL  4025.6 7853.8 6988.2 6440.1 
   Effect size .28 .35 .70 .18 
     
Full model     
Fixed effects     
  Intercept  23.25 (.46)+ 30.13 (3.25)+ 17.65 (2.45)+ 14.88 (2.01)+ 
  Treatment .70 (.51) 12.83 (3.51)+ 11.89 (2.61)+ 5.23 (2.08)+ 
  High SES 1.99 (.52)+ 38.16 (3.60)+     9.85(2.66)+ 10.20 (2.10)+ 
  Treatment*High SES -.58 (.59) -12.02 (3.90)+ .56 (2.67) .05 (1.87) 
  Rate of change (Time) .31 (.05)+ 3.10 (.38)+ 1.55 (.25)+ 1.64 (.23)+ 
  Treatment*Time .10 (.05)+ 1.27 (.36)+ 1.58 (.23)+ .47 (.22)+ 
  Time*High SES -.08 (.05) .18 (.35) .44 (.23)+ .54 (.21)+ 
Variance Components     
    Level-1   1.82 (.15)*** 176.45 (14.59)*** 73.84 (6.05)*** 26.43 (2.17)*** 

    Level-2 intercept  6.34 (.66)*** 260.88 (36.97)*** 
213.31 

(23.24)*** 
179.97 (16.54)*** 

    Level-2 rate of change  .07 (.01)*** .89 (.90) .41 (.37) 1.89 (.26)*** 
    Level-2 covariance .29 (.07)*** 11.14 (4.65)* 12.65 (2.42)*** 16.95 (1.88)*** 
Goodness-of-fit     
    -2LL  3978.3 7665.7 6954.3 6385.8 
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Table 3  Multilevel models (parameter estimates and standard errors) describing the 
relationship between intervention status and first graders’ achievement in language and literacy 
skills.     
 

  
+ Statistically significant based on the Benjamini-Hochberg correction 
* < .05, ** < .01, *** < .001 
  

 
Vocabulary  

Nonword reading 
fluency 

Word reading  
Reading 

comprehension 
Fixed effects     
  Intercept  24.92 (.17)+ 60.53 (3.04)+ 28.09 (1.12)+ 14.76 (.54)+ 
  Treatment -.20 (.24) 3.99 (4.27) 1.94 (1.57) -.40 (.75) 
  Rate of change (Time) .19 (0.02)+ 8.84 (0.41)+ 2.80 (.13)+ 1.29 (.06)+ 
  Treatment*Time 0.08 (0.02)+ 1.66 (0.58)+ .97 (0.19)+ 0.16 (0.08)+ 
Variance Components     
    Level-1   1.00 (0.08)***  511.09 (41.51)*** 48.98 (3.98)*** 13.26 (1.08)*** 
    Level-2 intercept  3.62 (0.36)*** 998.94 (117.06)*** 150.06 (15.52)*** 32.92 (3.59)*** 
    Level-2 rate of change  0.01 (0.005)* 7.56 (2.53)** 1.15 (.27)*** .06 (.06) 
    Level-2 covariance -0.09 (0.03)** 13.13 (12.28) -7.40 (1.61)*** -2.35 (0.38)*** 
Goodness-of-fit     
    -2LL  3369.3 9000.0 6903.7 5301.8 
Effect size .27 .28 .50 .23 
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Figure 1. Fitted average growth trajectories describing the effects of CLLIP on word reading for 
kindergartners of high and low SES.  
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