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A B S T R A C T

This study explored the effects of a 27-week reading and language intervention, for low-income
children living in a remote Chilean community, using a randomized controlled trial. At the end of
the intervention, children in the intervention group showed improvements compared to the
waiting group on pre-literacy, reading, language, and reading comprehension measures (effect
sizes d>0.25). The gains in pre-literacy skills, word reading and word knowledge were main-
tained at 9-month delayed follow-up, though the improvements in language and reading com-
prehension were not. Our findings suggest that language and literacy programs can be useful for
improving attainment in children living in disadvantaged and isolated communities.

1. Introduction

Language skills form the cornerstone of educational achievement and children who enter school with poor language and reading
skills typically struggle in the classroom. We know that structured, multi-component intervention programs can help to ameliorate
some of these difficulties when applied in Western education contexts (Whitehurst & Lonigan, 1998). However, there is a dearth of
evidence about ‘what works’ for literacy instruction in communities with differing cultural backgrounds (Bekman, Aksu-Koç, &
Erguvanlı-Taylan, 2011; Nag, Chiat, Torgerson, & Snowling, 2014; Opel, Ameer, & Aboud, 2009) where it is widely reported that
rural, indigenous populations are “vulnerable” to literacy failure (LAC Reads Capacity Program, 2016). The reasons underlying this
are complex and the circumstances are usually unique to a given population. Nonetheless, contextual challenges can be common
across communities and include geographic factors (which can limit delivery of materials and accessibility to education),
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demographic influences (including social and economic disadvantages and differences in expectations), educational settings (which
may have to be adapted to allow for vulnerabilities) and social isolation. It is important to understand the impact of these factors
upon the “real-world” delivery of intervention programs.

In this study, we explore ways of improving language and literacy skills in remote communities. We assess the generalization of a
program built upon evidence-based practices and successful intervention methods from Western cultures (Foorman, Breier, &
Fletcher, 2003; McCardle & Chhabra, 2004; National Reading Panel, 2000). The principles of the program build upon the ‘Simple
View of Reading’ (Gough & Tunmer, 1986) and draw on longitudinal data that suggest causal links between language as a foundation
for literacy, mediated by phonological awareness and decoding, and a direct effect of oral language skills on reading comprehension
(Hulme, Nash, Gooch, Lervag, & Snowling, 2015; Lervåg, Hulme, & Melby-Lervåg, 2018). Accordingly, we trained decoding skills
(letter-sound knowledge and phonological awareness in the context of graded book reading following the strategies of an established
UK program (Hatcher, Hulme, & Ellis, 1994), alongside language comprehension (vocabulary and narrative skills, and reciprocal
reading strategies following (Clarke, Snowling, Truelove, & Hulme, 2010)). We hypothesized that the program would lead to gains in
language and literacy skills in the disadvantaged and isolated community studied.

1.1. The study population

This study involves the community of the Robinson Crusoe Island, 600 km to the West of mainland Chile. This population is
geographically and socially isolated and is reported to have a high incidence of language disorders (De Barbieri, Fernandez, Newbury,
& Villanueva, 2018). Difficulties are reported across a range of linguistic measures including phonological production and expressive
and receptive morphology (De Barbieri et al., 2018).

People on Robinson Crusoe Island live in a single town and, except for a few children who are home-schooled, all children attend
the same school in which Spanish is the language of instruction. Since a tsunami in 2010, the school has been housed in shipping
containers with limited light and ventilation and poor conditions for teaching. Access to the island (and the internet) is difficult,
further restricting provisions for high-quality education. Added to this, travel to the mainland for medical and dental treatment can
affect regular school attendance.

1.2. Reading instruction in Chile

Beyond theoretical grounding, macro-environmental factors need to be taken into account when considering the design and
implementation of an intervention. These include the home and school language of the community and the prevailing educational
policy. Traditionally in Latin America, reading is taught solely through the school system and is considered a mechanical skill. In
many Chilean schools, children are taught to read through rote learning and reading fluency is considered a proxy of comprehension.
Given the transparency of the Spanish orthography, sound-letter linkages are not explicitly taught and the teaching of reading focuses
upon language structure (grammar) and memorization methods (Ponce, López, & Mayer, 2012). Children are often encouraged to
read stories aloud with little focus upon context, inference or meaning. Opportunities for book sharing, dialogic interaction and group
work are limited (Strasser, Mendive, Vergara, & Darricades, 2018).

Chilean law requires one adult (teacher or teaching assistant) per 16 children in kindergarten, with a maximum class size of 32
(Strasser et al., 2018). The school on Robinson Crusoe Island follows the Mainland curriculum but, due to space constraints, has
mixed-age classrooms. All lessons are given in Chilean Spanish.

In 2006, the Chilean Government announced the “Chile Crece Contigo” program aimed at providing essential early childhood
services in deprived areas. Three areas of support were identified: language and literacy development, classroom behavior man-
agement and improved coordination between education and health care (Peralta, 2011). Since then, new teacher-training strategies
have been introduced; however, school systems practice freedom in curricula activities meaning that these new skill sets are not
always put into practice regularly (Yoshikawa et al., 2015).

1.3. Reading intervention studies in Latin America

In a systematic review of intervention studies in Latin America and the Caribbean (LAC), the LAC Reads Capacity Program (2016)
found that phoneme awareness, phonics, fluency and language comprehension were associated with reading outcomes in early-grade
readers, supporting the Simple View of Reading (LAC Reads Capacity Program, 2016). They coincidentally report disparities among
rural, indigenous and disadvantaged populations and a correlation between socioeconomic status and reading ability in early grades,
supporting the importance of targeted intervention strategies (LAC Reads Capacity Program, 2016). The systematic review reported
five previous reading RCTs (Randomized Controlled Trial) in Chile (Gomez Franco, 2014; Mendive, Weiland, Yoshikawa, & Snow,
2016; Pallante & Kim, 2013; Strasser & Lissi, 2009; Yoshikawa et al., 2015) many of which focused upon teacher-training in mainland
Chile (Gomez Franco, 2014; Mendive et al., 2016; Yoshikawa et al., 2015). Positive effects were reported for teachers, who received
training in vocabulary, oral production, comprehension, and writing teaching methods, but no significant effects were found for
student outcomes (Gomez Franco, 2014; Mendive et al., 2016; Yoshikawa et al., 2015). The authors observed that although teachers
were competent and engaged with the program, delivery may be limited by factors that prevent consistent and automatic pre-
sentation within the classroom. Accordingly, they introduced a teacher checklist to encourage self-monitoring (Strasser et al., 2018).
This increased the frequency with which teachers applied target language tasks (such as shared reading, taught vocabulary use,
discussion of books), but did not improve child oral language skills (Strasser et al., 2018).
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Positive, but small, effects were reported in other Chilean studies using alternative intervention strategies. Pallante and Kim
(2013) reported non-significant gains in reading through a teacher-training program that targeted phonology, fluency, vocabulary,
writing and reading comprehension in kindergarten and first-grade children (SMD (Standardized Mean Difference) = 0.16, 95 % CI
= −0.17 to 0.48) (Pallante & Kim, 2013). Larraín, Strasser, and Lissi (2012) found that word elaboration and explicit vocabulary
training through shared reading had positive effects upon vocabulary acquisition. Ponce et al. (2012) evaluated a computer-based
program that taught reading strategies to support language comprehension across 21 schools (both municipal and private) in Central
Chile (Ponce et al., 2012). They found significant gains (d= 0.5) for those children who started the program with the lowest reading
ability. Although some rural schools were included in the study, only one population was classified as having low socioeconomic
status (Ponce et al., 2012). Rosas, Escobar, Ramírez, Meneses, and Guajardo (2017) also used computer-based methods within a
phonological training game (GraphoGame) in low-school achievers in mainland Chile. There was a direct effect of the program upon
knowledge of letter-sound linkage but this did not generalize to reading comprehension (Rosas et al., 2017).

In short, while some positive effects have been reported in Chilean reading intervention studies, most have focused upon a single
aspect of reading-related skills and do not make a distinction between decoding and reading and language comprehension. Few
studies include vulnerable communities and many are reported to have selection biases or flawed experimental designs (LAC Reads
Capacity Program, 2016). There is, therefore, a clear need for additional research on the application of evidence-based intervention
programs in vulnerable communities. Information regarding the portability of evidence-based interventions is critical in order im-
plement programs at scale in developing countries and, so address the Sustainable Development Goals (SDGs) of the United Nations;
‘to employ creative and innovative solutions in order to change the course of education and raise educational standards’ (SDG4
https://www.un.org/sustainabledevelopment/education/).

1.4. Aims of the current study

The current study designed and applied a 27-week multi-component intervention program (the “Chilean Language And Reading
Alliance – CLARA”), on the Robinson Crusoe Island in Chile. The mechanisms of delivery, implementation, context and outcomes are
described in the logic model shown in Fig. 1.

CLARA incorporated training in letter-sound knowledge, decoding and phonological awareness (e.g. Catts, Herrera, Nielsen, &
Bridges, 2015) in the context of graded book reading (Hatcher et al., 1994) in addition to training in vocabulary (e.g. Catts et al.,
2015), narrative and skills (e.g. Griffin, Hemphill, Camp, & Wolf, 2004; Justice et al., 2006) together with a focus on reading
strategies that allow text understanding beyond literal interpretation (e.g. Duke, Pearson, Strachan, & Billman, 2011; Hogan, Bridges,
Justice, & Cain, 2011; Perfetti, Landi, & Oakhill, 2005) as described by Clarke et al. (2010). CLARA was delivered within a school
setting by four resident tutors. We predicted that children who received the intervention would show stronger reading and language

Fig. 1. Logic Model for the Exploratory Trial.
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skills than those in the waiting-list arm. We also hypothesized that gains in pre-literacy and basic reading skills would mediate short-
and long-term gains in reading comprehension.

2. Materials and methods

2.1. Participants

The entire child population of the island (132 children), aged 4–14 years, was eligible for the study. Sample size was limited by
total population size. Following information sessions, parents of 78 children gave signed consent and were enrolled by the first
author. Ten children then relocated to another island leaving a final sample of 68 (Fig. 2). Ethical approval was granted by Oxford
University Research Ethics Committee (R42391/RE001). [Removed to preserve anonymity].

We conducted a randomized controlled trial, with a cross-over design, in accordance with the CONSORT guidelines (Schulz,
Altman, & Moher, 2010) (Fig. 2). Group allocation was conducted independently by the University of York Trials Unit. Sixty-eight
participants completed pre-tests to assess language and reading ability. Participants were allocated to intervention (experimental) (n
= 34, 17 male, 17 female) or waiting (control) groups (n = 34, 17 male, 17 female) minimizing for age and a composite score of pre-
test language measures.

Our previous work using similar methods yielded standardized mean differences between the intervention and control groups
with medium to large effect sizes (standardized mean differences in the range 0.4–0.8). A sample size of 68 (34 per arm), and a pre-
test post-test correlation of 0.8 (which is line with expectations) using ANCOVA gives 80 % power to detect a group difference with a
standardized mean difference = 0.41, two tailed, p = 0.05 (a medium effect). In summary, on reasonable assumptions, we have
adequate power here to detect effects of the size anticipated.

2.2. Measures

The primary outcomes of the intervention were captured by factor scores encapsulating multiple measures of reading (word-level
decoding) and language (vocabulary) skills. Three factors of basic reading and language skills were formed to capture these primary
outcomes; pre-literacy skills (phoneme awareness and letter knowledge), word reading (one-minute word reading, picture word
matching reading test and nonword reading), and vocabulary (CELF and WISC vocabulary, receptive vocabulary, and bespoke

Fig. 2. Consort Diagram Showing Participant Flow. Diagram follows the updated guidelines for reporting Randomized Control Trials (Schulz et al.,
2010).
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vocabulary). Secondary outcomes were reading comprehension, listening comprehension and oral narrative skills. All measures were
collected pre- (t1) and post- (t3, 27 weeks after the start of intervention) intervention. Baseline measures of nonverbal IQ, recalling
sentences and arithmetic ability were also collected. Additional assessments to monitor progress were performed at mid-test (t2, 14
weeks after the start of the intervention) and 9 months after the completion of intervention for the intervention group (t4); this was
week 20 of the intervention for the waiting control group. A full list of measures taken at each time point and their reliabilities

Table 1
Descriptive statistics for the intervention and waiting control groups.

Measure Time
Pointa

Waiting control group Intervention group Effect Sizeb Reliabilityc

M SD M SD

Letter knowledge (ELDEL; Caravolas et al., 2012) Time 1 72.9 38.9 73.9 36.5 0.61†† 0.99
Time 2 77.1 37.4 94.6 28.3 0.99
Time 3 91.7 34.4 116 22.2 0.99
Time 4 118.6 13.1 118.8 8.6 0.94

Phoneme awareness (ELDEL; Caravolas et al., 2012) Time 1 16.5 11.9 17.7 11.8 0.85††† 0.96
Time 2 39.1 19.5 43.4 18.4 0.95
Time 3 41.1 19.0 52.6 10.5 0.94
Time 4 55.5 8.2 54.8 9.2 0.88

Picture Word Matching Reading Test (ELDEL; Caravolas et al.,
2012)

Time 1 24.0 20.5 27.3 21.0 0.08 0.66
Time 2 28.5 22.3 33.5 21.1 0.86
Time 3 34.0 21.1 39.1 20.1 0.99

One-minute word reading test (ELDEL; Caravolas et al., 2012) Time 1 51.1 40.3 50.4 40.4 0.33† 0.72
Time 2 56.1 43.8 63.6 40.8 0.99
Time 3 61.8 44.5 74.1 37.7 0.99
Time 4 73.9 36.2 82.5 35.7 0.99

Nonword Reading (ELDEL; Caravolas et al., 2012) Time 1 28.7 23.5 31.1 24.2 0.20† 0.81
Time 2 33.7 25.9 39.8 24.4 0.79
Time 3 37.2 23.7 44.5 21.3 0.99
Time 4 43.5 19.7 50.9 21.3 0.97

Spelling (ELDEL; Caravolas et al., 2012) Time 1 7.7 5.6 8.9 5.6 0.18 0.93
Time 3 15.3 10.0 17.6 9.8 0.91
Time 4 17.9 9.1 19.8 8.6 0.92

CELF vocabulary (Semel et al., 2006) Time 1 42.6 10.3 41.0 12.9 0.52†† 0.79
Time 3 54.3 10.1 58.9 11.7 0.88
Time 4 59.2 8.1 57.4 11.4 0.86

WISC vocabulary (translated from Wechsler, 2003) Time 1 16.6 8.9 16.7 8.35 0.23† 0.79
Time 3 17.5 10.0 19.6 9.7 0.86
Time 4 21.9 10.6 22.3 11.6 0.73

Receptive vocabulary (ROWPVT; translated from Martin &
Brownell, 2012)

Time 1 80.0 14.8 80.3 16.1 0.007 0.76
Time 3 86.3 10.5 86.7 10.1 0.84

Bespoke Vocabulary Time 1 9.9 5.4 11.4 5.2 0.57†† 0.82
Time 3 13.0 6.9 17.4 8.3 0.87
Time 4 18.0 6.7 17.4 8.5 0.84

Listening Comprehension (EDNA; Pavez et al., 2008) Time 1 10.6 2.9 11.2 3.4 −0.06 0.70
Time 3 12.2 2.3 12.7 2.0 0.43
Time 4 14.5 2.6 14.2 1.8 0.45

MLU-w (collected from PREDI; Pavez et al., 2002) Time 1 6.7 1.8 7.2 1.9 0.54†† –
Time 3 6.8 1.1 8.4 1.7 –
Time 4 7.5 1.5 7.2 1.5 –

Subordination Index (collected from PREDI; Pavez et al., 2002) Time 1 1.2 0.2 1.3 0.2 1.20††† –
Time 3 1.1 0.2 1.5 0.3 –
Time 4 1.3 0.2 1.6 0.2 –

Story Grammar (collected from PREDI; Pavez et al., 2002) Time 1 6.5 2.5 6.2 2.3 −0.04 –
Time 3 7.2 2.3 6.7 2.5 –
Time 4 6.9 1.9 6.9 2.1 –

Reading Comprehension (YARC; translated from Snowling et al.,
2009)

Time 1 13.4 12.2 13.8 11.6 0.51†† 0.86
Time 3 16.2 12.3 22.8 12.9 0.83
Time 4 15.1 11.5 15.2 12.4 0.84

Non-verbal IQ (RAVEN; Raven & Court, 1998) Time 1 24.2 7.9 24.9 8.1 –
Recalling Sentences (Semel et al., 2006) Time 1 58.7 21.4 57.0 19.0 0.18 0.91
Arithmetic (TOBANS; Brigstocke et al., 2016) Time 1 46 19.7 40.6 22.9 –

Where possible, standardized scores are reported. Where standardized tests were not available (see methods Section 2.2), raw scores are reported
instead.

a Data from t4 should be interpreted with caution as the assessors were no longer blind to group allocation and the waiting control group had
received seven fewer weeks than the intervention group due to funding constraints and time restrictions.

b Effect sizes were calculated using Cohen’s d; the difference in gains (t1–t3) between groups divided by the pooled pre-test standard deviation
(see Morris, 2008). Cohen’s d values are † = small, †† = medium, and ††† = large.

c Internal consistency was estimated using Cronbach’s alpha.
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(alpha) can be found in Table 1. Further details of tests are given below.
Where possible, assessments employed standardized Chilean or European Spanish measures. Test rubrics were adapted for the

target population by Spanish Speakers from Chile. In some instances (vocabulary, reading comprehension), standardized tests were
not available and assessments were developed by translation of standardized English tests. Translated items were reviewed by three
Spanish-speaking people and assessed for cultural suitability by an Islander. After translation, these tests were trialed in a group of 8
Spanish-speaking children and modifications were made as needed. Ten percent of the audio-recorded measurements (WISC voca-
bulary, bespoke vocabulary, listening comprehension, reading comprehension and story grammar) were double scored to obtain
point-by-point percent of agreement allowing estimation of inter-rater agreement.

Assessments took two hours, over three sessions, and the order of tasks varied across participants. Assessors were blind to group
allocation at t1 (pre-test) and t3 (post-test), and trained in test administration and scoring. All data entries were double checked,
approximately 50–60 % by the first author.

2.2.1. Primary outcome measures
The primary outcome measures were pre-literacy and basic reading skills (decoding, word recognition and vocabulary). All

reading tasks were taken from Caravolas et al. (2012), a longitudinal study of literacy development across four languages, including
Spanish. In this previous study, all tasks were tested and standardized in 190 native Spanish speakers aged 61–73 months (Caravolas
et al., 2012). One vocabulary measure (CELF-4) had been standardized in Spanish. The other two measures (WISC-IV and ROWPVT)
were translated from tests developed and standardized on English-speaking children.

2.2.1.1. Letter knowledge. This task assessed children’s knowledge of letter names and sounds. Twenty-nine Spanish letters (i.e., 27
letters and 2 digraphs) were assessed. The number of letters correct was summed to give measures of letter-name and letter-sound
knowledge (Caravolas et al., 2012).

2.2.1.2. Phoneme awareness. This measure assessed the identification, deletion, blending and segmentation of phonemes in spoken
words (Caravolas et al., 2012). The test consisted of 30 items at t1 and 60 items for the remaining administration points. The score
represents the number of correct responses across the test. Testing was discontinued after four consecutive errors.

2.2.1.3. Word reading. Two tasks were used to measure children’s word reading. In the Picture Word Matching Reading Test
(PWMRT), the child identifies the word that matches a target picture for as many words as possible in three minutes (max = 63)
(Caravolas et al., 2012). The score represents the number of correct target pictures identified in one minute. In the one–minute
reading test, children must read as many words as possible from a list of 140 high-frequency Spanish words from two to five syllables
(Caravolas et al., 2012). The score represents the number of correct words read in one minute.

2.2.1.4. Nonword reading. This task measured decoding and comprised 140 nonwords of between 2 and 5 syllables constructed to
resemble Spanish word structures (Caravolas et al., 2012). The score represents the number of nonwords read correctly in one
minute.

2.2.1.5. Spelling. A spelling-to-dictation task measured children’s word-spelling skills (Caravolas et al., 2012). Ten target words were
dictated at t1, and 35 at later time-points. The score represents the number of words correctly spelled.

2.2.1.6. Expressive vocabulary. Children’s expressive vocabulary was assessed using two subtests from the CELF-4 (Spanish version)
and WISC-IV (English version) respectively. In the CELF-4 vocabulary subtest, children name a set of pictures (Semel, Wiig, Secord, &
Langdon, 2006). At t1, twenty nine words were tested. After t1, nine bespoke words were added to this original subtest to avoid
ceiling effects. The scoring rubric allowed for dialectal differences and children received 2-points for correct definitions, 1 point for
partial definitions, and 0-points for incorrect or unrelated definitions. Testing was discontinued after eight consecutive errors.

In the Wechsler Intelligence Scale for Children (WISC-IV) vocabulary subtest, children define a series of 36 words (Wechsler,
2003). Children received 2-points for correct definitions, 1 point for partial definitions, examples or correct use of the word in a
sentence, and 0-points for incorrect or unrelated definitions. Testing was discontinued after six consecutive errors. Inter-rater
agreement varied from 89 to 100 % across cases.

2.2.1.7. Receptive vocabulary. Children’s receptive vocabulary was assessed using the Receptive One-Word Picture Vocabulary Test
(ROWPVT) translated from English to Spanish. In this test, the child points to the picture that best represents the stimuli word (Martin
& Brownell, 2012). One hundred pictures are provided and the starting point is determined by the child’s age. The score represents
the number of correct responses across the test.

2.2.1.8. Bespoke vocabulary. This experimental measure assessed children’s ability to define words explicitly taught during the
intervention. Children had to provide a definition for each of 21 target words. Responses were scored 2-points if the child provided a
complete definition, 1 point if the child provided a partial response (e.g., incomplete definition, an example, or correct use of the
word meaning in a sentence), and 0-points if the child’s definition was incorrect or unrelated. Inter-rater agreement was 81–100 %.
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2.2.2. Secondary outcome measures
The secondary outcomes were measures of reading comprehension, oral language proficiency (narrative) and listening com-

prehension skills which are predicted to develop once baseline skills are in place (Scarborough, 2001).

2.2.2.1. Reading comprehension. A Spanish translation of the York Assessment of Reading for Comprehension (YARC; Snowling et al.,
2009) was used to measure reading comprehension as no Chilean Spanish measure was available. In this test, the child read six short
paragraphs aloud. After each paragraph, the assessor asked eight comprehension questions. Responses were scored 1-point if the child
provided a correct response and 0-points if the response was incorrect. Inter-rater agreement ranged from 93 to 100% across stories.

2.2.2.2. Listening comprehension. Children’s listening comprehension was assessed with the Evaluación del Discurso Narrativo
(EDNA; Guzmán, Tirapegui, & Landaeta, 2012). This test was developed and standardized in Chile (Pavez, Coloma, & Maggiolo,
2008). The assessor reads a short story after which the child is asked 10 comprehension questions. Responses were scored 2-points if
the child provided a complete response, 1-point if the child provided a partial response or 0-points if the response was incorrect or
unrelated. Inter-rater agreement was 90–100 %.

2.2.2.3. Narrative production. Children’s narrative language was assessed using Procedimientos para Evaluar Discurso (PREDI). This
test was developed and standardized in Chile (Pavez, Coloma, Maggiolo, Martínez, & Romero, 2002). The assessor asks the child to
arrange a picture sequence and tell a story about it. Children’s stories were audio recorded, transcribed verbatim, and coded using
Systematic Analysis of Language Transcripts (SALT) software (Chapman & Miller, 1984). Using transcriptions, children’s narratives
were analyzed to generate three measures of narrative; story grammar, Mean Length of Utterance in words (MLU-w), and
Subordination Index.

The measure of story Grammar determined whether the child’s narrative included key elements of Story Grammar (character,
setting, problem, emotion, attempt, consequence and end). Each story element was scored as 2, 1 or 0. Inter-rater agreement was
71–100 %.

Mean Length of Utterance was the average of number of words per C-unit (a main clause or a main clause with all its sub-
ordinating clauses). This measure of child language complexity is reliable for Spanish speakers (e.g. Gutierrez-Clellen & Hofstetter,
1994).

The subordination index is a measure of language complexity (total number of clauses divided by total number of utterances)
(Heilmann, Miller, Nockerts, & Dunaway, 2010).

2.2.3. Cognitive and control measures
2.2.3.1. Nonverbal ability (pre-test only). Children’s nonverbal ability was assessed using the Raven’s Progressive Matrices (test-retest
reliability from 0.83 to 0.93 according to age (RAVEN; Raven & Court, 1998)).

2.2.3.2. Recalling sentences (pre-test only). The Recalling Sentences subtest from CELF-4 (Spanish version) evaluates the ability to
repeat spoken sentences of increasing complexity (Semel et al., 2006).

2.2.3.3. Arithmetic (pre-test only). The Addition and Subtraction subtasks from Test of Basic Arithmetic and Numeracy Skills
(TOBANS; Brigstocke, Moll, & Hulme, 2016) assessed children’s arithmetic ability.

2.3. Principles of the intervention

CLARA aimed to improve literacy skills by promoting decoding skills and oral language comprehension and by linking these two
sets of skills. It was designed to follow a highly structured and systematic format (so that pupils knew what to expect in each session)
and to make use of multi-sensory techniques for the teaching of code-related elements and vocabulary. The general aim was to deliver
an individualized program tailored to the specific needs of individual children but involving small group work (usually dyads) to
encourage interaction, particularly in relation to language learning. The program was manualized with detailed lesson plans;
however tutors were trained to ensure that teaching was at an appropriate level, and for reading, in the proximal level of instruction
to avoid despondency. Practice and reinforcement was embedded in the approach; teachers planned lessons using checklists, re-
corded pupil progress using running records for reading and narrative recordings for language and conducted more formal checks on
emergent reading skills. Materials were based on existing intervention programs but were adapted to fit within the context of the
community, choosing books and activities which were meaningful to participants and therefore engaging, using a variety of texts and
genres.

2.4. Intervention program and components

Children received four sessions a week following three formats; (1) a reading component that targeted decoding and basic reading
skills, (2) a language component that supported vocabulary and narrative language, and (3) a reciprocal teaching component that
promoted the use and understanding of reading strategies. At the start of the program, all children received three 20-minute reading
sessions and one 30-minute language session a week. At mid-test (t2, after 14 weeks of intervention), all children with proficient
decoding skills were introduced to the reciprocal teaching component. Decoding proficiency was defined as having letter knowledge
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0.4SD and phonological awareness 0.25SD above the group mean and being able to read a book graded greater than 21 on a scale
developed by Hatcher et al. (1994) at> 94 % accuracy. For these children (n = 19), the dose of all 3 components was rebalanced
such that they received one 20-minute reading session, one 30-minute language session and two 30-minute reciprocal teaching
sessions per week for the remainder of the program (13 further weeks). The children who were not proficient decoders at t2 (n= 15)
continued receiving three 20-minute reading sessions and one 30-minute language session per week (over 13 further weeks).

All sessions were designed to allow modelling of target skills, guided practice, repeated exposure, rich interactions and oppor-
tunities for independent use. Example lesson plans are provided in Appendix 1 and each of the three components are described below.
Researchers who were familiar with the local context checked that the materials were suitable for the community and adapted the
materials if necessary. All sessions were administered during the school day outside of the classroom. Children in the intervention
group received four sessions a week delivered over 27 weeks between October 2017 and October 2018. Children in the waiting
control group received lessons as normal during this time. Following 27 weeks of interventions sessions and immediately after post-
test, the children in the waiting control group began the program and received four sessions a week delivered over 20 weeks due to
funding constraints. Child attendance was monitored throughout the program.

2.4.1. Reading component
One-to-one reading sessions targeted basic reading skills; letter knowledge, decoding, phoneme awareness, sight word reading

and reading practice. Before starting, tutors assessed participants’ pre-literacy and reading skills to determine the sounds, letters, and
level of phonological awareness that each child needed to work on. Tutors selected activities from a bank of resources to help the
child practice linking letters and sounds and completed some simple writing activities to reinforce these. Importantly, they also
practiced reading connected text using books at a level appropriate for their reading ability, determined by a reading accuracy of at
least 94 % on a particular book (Clay, 1985; Hatcher et al., 1994). Teachers made a running record to check that selected books were
at an appropriate level and to decide upon a teaching point to target in the next lesson.

2.4.2. Language component
Language sessions were delivered to groups of two students and aimed to promote vocabulary and narrative skills through story

discussion and retelling (Fricke, Bowyer‐Crane, Haley, Hulme, & Snowling, 2013, 2017). Lessons plans were scripted, but tutors were
encouraged to use comments, questions, feedback, and support to maintain appropriate responsiveness. Sessions were based around a
selected book in which five tier-2 words (Beck & McKeown, 2007) appeared across topics and content-areas. The same book was
presented across three consecutive sessions (Beck & McKeown, 2007; Beck, McKeown, Sinatra, & Loxterman, 1991). To encourage
narrative skills, children participated in rich discussions about the book and were prompted to retell the story. Children were asked
literal and inferential questions and engaged in conversation about story elements. These sessions were frequently audio-recorded
encouraging children to self-monitor missing elements and/or words to connect their ideas. Tutors transcribed audio-recordings of
children’s narratives and used these to decide on appropriate teaching points for the next lesson.

2.4.3. Reciprocal teaching component
Competent decoders took part in reciprocal teaching sessions (after Palinscar & Brown, 1984), designed to support the devel-

opment of reading comprehension through the promotion of independent metacognitive strategies (Clarke et al., 2010). These
sessions took place in groups of two students and were child-led with support from the tutor. Children practiced the use of four taught
strategies (predicting, summarizing, questioning and clarifying) while reading books designed for this component (Global Education
Systems Connectors Reciprocal Reading books). As recommended by Reutzel, Smith, and Fawson (2005), the strategies were in-
troduced together rather than sequentially.

2.5. Tutor training

All intervention sessions were delivered by three native Chilean Speech Language Therapists; these professionals had a strong
background in child language but training included essential background to ensure knowledge of how language is a foundation for
learning to read within the Framework of the Simple View of Reading. Following this, and a review of evidence-based approaches to
literacy instruction, more specific training was given on how to implement the program, use the manual and to assess and monitor
progress before the intervention began. Training lasted 25 hours and consisted of presentations by the first author and sessions
explaining the program’s components and procedures, with delivery modelled. The tutors performed mock sessions with feedback
and created activities for the reading component and lessons for the language component. Activities were created within the fra-
mework given and approved by the project leads prior to use.

During the delivery, the tutors received bi-weekly telephone calls from the first author who offered support and discussion as the
intervention proceeded. The island was visited ten times over the course of the program by the senior researchers allowing face-to-
face contact and feedback.

2.6. Intervention fidelity

Ten percent of sessions were video-recorded and coded by two trained researchers to assess fidelity. Implementation of program
indicators ranged from 87 to 100% for the reading component, 73 to 94 % for the language component, and 83 to 95 % for reciprocal
teaching. Twenty percent of the videos were double-coded by the first author to estimate inter-rater agreement (89–95 %).
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Attendance records were used to determine the amount of intervention received per child. On average, in the intervention group,
children attended 82 % of available sessions (SD = 12 %, Range 49%–100%). Non-attendance was due to visits to the Mainland,
absence from school and clashes with school timetabling.

3. Theoretical framework

The theoretical framework guiding program development was the Simple View of Reading (Gough & Tunmer, 1986). This model
proposes that the ability to understand written text relies upon decoding, which facilitates links between text and sound, and lan-
guage comprehension, which is critical for reading with meaning. Importantly, decoding is a crucial step in this process. Weaknesses
in decoding skills are an obstacle to reading comprehension (Castles, Rastle, & Nation, 2018). Conversely, strong decoding skills allow
the effective application of language comprehension within a multiplicative model, enabling advanced levels of text processing, such
as making inferences (Cain & Oakhill, 1999). This model has proven a strong framework for effective teaching and intervention
programs in developed countries for both typically developing and language-impaired children (reviewed by Stahl & Fairbanks,
1986). The evidence supporting this framework has been obtained in a range of alphabetic languages (Norwegian (e.g. Høien-
Tengesdal & Høien, 2012), Swedish (e.g. Høien‐Tengesdal, 2010), French (e.g. Megherbi, Seigneuric, & Ehrlich, 2006), Spanish-
speakers in the USA (e.g. Joshi, Tao, Aaron, & Quiroz, 2012), Italian (e.g. Tobia & Bonifacci, 2015) and Finnish (e.g. Torppa et al.,
2016)), as well as in languages that use non-alphabetic writing systems (Chinese (e.g. Hulme, Zhou, Tong, Lervåg, & Burgoyne, 2019;
Joshi et al., 2012)).

At the macro-environment level, reading development requires motivation and literacy outcomes can be influenced by factors
such as teacher and parent expectations, demographic factors (including the home environment, Sénéchal & LeFevre, 2001) and
dialect differences (Aaron, Joshi, Gooden, & Bentum, 2008; Francis, Kulesz, & Benoit, 2018; Nag, Snowling, & Asfaha, 2016). Of
particular relevance to the current study, is that children with language learning impairments may struggle with basic decoding even
in transparent languages. In vulnerable populations, baseline skills may differ from expected, demographic differences are inflated,
education may not be prioritized and engagement may require adaptations. Moreover, intervention programs that target social,
emotional and environmental factors have been shown to have small but positive effects upon reading attainment and vocabulary in
vulnerable populations (Corcoran, Cheung, Kim, & Xie, 2018; Leyva & Skorb, 2017). Together these finding underscore the inter-
dependence of environmental and educational factors and support the idea that a multi-componential and holistic approach is
required when delivering reading intervention programs to vulnerable populations.

4. Results

4.1. Population demographics

Demographic information was collected from parents of participants through a questionnaire. Information is presented here to
contextualize the cohort (but was not used in the analyses). On average, participant children spent six weeks of the year on the
Mainland, usually during the school holidays. Twenty eight percent of participants (nineteen children) had special educational needs
which warranted an individual learning plan at school. Twenty six percent of caregivers reported that their child had a reading
difficulty (eighteen children) and five percent reported a language difficulty (three children). These individuals were evenly spread
across the intervention and waiting control groups (the differences in parental report for reading and language problems is typical,
the latter being less easy to notice in a familiar family setting).

Thirty percent of participants (twenty children) had at least one parent who was born on the island. All but one child lived with
their Mother or Father. All but one household included at least one working adult and an average of 1.8 children under the age of 18
(range 1–3). Ninety five percent of participants (sixty five children) had at least one parent who completed high school. Thirty eight
percent of participants (twenty six children) had at least one parent who attended college and seven percent (five children) had at
least one parent with a higher education qualification. Ninety three percent of caregivers (sixty three individuals) said that they
thought being able to read was an important life skill.

4.2. Analysis plan

The main objective of the study was to evaluate gains made by the intervention group at the end of the program, compared with
those of the waiting-list control group in the same school. We therefore planned, for each measure, to use analysis of covariance to
assess outcome at t3 controlling for baseline performance at t1 and additional covariates. We included tests of the interaction with
covariates as predictors, proceeding to drop the interaction terms if not significant. In addition to analyzing gains for separate
measures, we planned to use factor scores to derive reliable constructs of pre-literacy, reading and vocabulary and to subject these to
the same analyses. If gains in reading comprehension were significant, we also planned to test the mediators of gains using mediation
analysis. Finally, we planned to use ANOVAs to assess whether any gains were sustained.

4.3. Baseline reading and language skills

The CLARA study involved 68 children (34 male, 34 female), aged between 4;6 and 14;8 years at baseline assessment (t1) (mean
8;7, median 8;4, SD 2;7). Despite the age range and the transparency of the Spanish language, many children showed inconsistent
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letter knowledge and poor phonological awareness. None of the 68 children tested scored full marks on the test of letter knowledge,
which assessed knowledge of names, sounds for both capital and small letters. The maximum mark achieved was 115 of 129 (89 %)
which was obtained by three children (aged 7;9, 9;3 and 10;5). It was noted that children often added vowel sounds onto the letter
forms and frequently confused the sounds for the capital and small letters. Twenty of the 68 children tested (29 %, aged 4;6–7;8)
knew only half of the letter-sound correspondences and twenty (29 %, aged 4;6–10;0) could not read any of the non-words tested
indicating poor decoding ability. Phonological awareness was assessed at the level of phoneme, syllable and rhyme. Children below
the sixth grade often struggled with phoneme deletion and blending tasks. Of the 68 children tested, fifteen scored zero (22 %, aged
4;6–6;4) and 27 (40 %, aged 4;6–11;10) scored less than 50 % indicating poor phonological awareness even among the older
children. Eighteen children (26 %, aged 4;6–7;4) could not read any words at baseline and most kindergarten children could not
recognize their own names. For those that could read paragraphs (47 children aged 5;4–14;8), fluency was generally good with an
average reading rate of 81 words per minute (SD = 36.5) and an average reading accuracy of 96 % (SD = 3.9 %, range 79.7 %–99.9
%) across the YARC passages at t1.

In contrast to reading-related assessments, the vocabulary skills of the children were generally good. The majority of children
above the fourth grade (aged 9 years plus) scored well in the CELF vocabulary (picture-naming) task. On average, across this higher
age range, children knew the names of 51 of the 58 pictures tested. However, testers reported that although children had wide
vocabularies and enjoyed telling stories, their narratives were often poorly constructed and did not always make sense.

4.4. Intervention gains

Gains between pre-test (t1) and post-test (t3) measures were compared between intervention and waiting control groups for
individual measures using analysis of covariance models in Stata (Version 15.1; StataCorp. 2017). In each model, outcomes were
predicted from the same measure at pre-test (the covariate) and a group dummy code; minimization variables (age, t1 CELF voca-
bulary, and t1 recalling sentences) were used as additional covariates. Effect sizes were calculated using Cohen’s d; the difference in
gains (t1–t3) between groups divided by the pooled pre-test standard deviation (see Morris, 2008). The equality of regression slopes
was assessed in all models, by including a group by covariate interaction term. This interaction was only significant for the pre-
literacy factor; for all other measures the interaction terms were trivial in size and omitted from the models. Descriptive statistics for
individual measures, effect sizes of observed gains (t1–t3) and measures of consistency are reported in Table 1.

To simplify analyses and increase power, pre- and post-test factor scores were constructed using exploratory factor analyses. Three
factors were formed; pre-literacy skills (phoneme awareness and letter knowledge), word reading (one-minute word reading, picture
word matching reading test and nonword reading), and vocabulary (CELF and WISC vocabulary, receptive vocabulary, and bespoke
vocabulary). In all cases, clear 1-factor solutions were provided with substantial and relatively uniform factor loadings. Pre-test factor
scores were generated using regression scoring, whereas post-test factor scores employed the Bartlestt method (Skrondal & Laake,
2001). The intervention group showed greater gains on all three factor scores (pre-literacy, word reading and vocabulary) than the
waiting control group. For the pre-literacy factor score there was a negative interaction such that children with the weakest skills at
pre-test made larger gains. There was a substantial advantage for the intervention group evaluated at the mean of the covariate (i.e.
for children with average or below average initial scores; standardized mean difference between groups = 0.83).

The intervention group also showed significantly greater gains than the waiting control group on vocabulary factor scores (formed
from CELF and WISC vocabulary, receptive vocabulary, and bespoke vocabulary) (difference between groups = 0.34 [95 % CI 0.17,
0.51], t = 4.03 p<0.001; standardized mean difference between groups = 0.32) with an equivalent pattern for word reading factor
scores (formed from one-minute word reading, picture word matching reading test and nonword reading) (difference between groups
= 0.27 [95 % CI 0.08, 0.47], t = 2.46, p = 0.017; standardized mean difference between groups = 0.28).

For the individual measures not included in the factor scores, the intervention group showed gains in reading comprehension
(difference between groups = 5.88 [95 % CI 3.25, 8.53], t = 4.46 p<0.001; standardized mean difference between groups =
0.498), MLUw (difference between groups = 1.40 [95 % CI, 0.71, 2.10], t = 4.05 p<0.001; standardized mean difference between
groups = 0.74), and subordination index (difference between groups = 0.35 [95 % CI, 0.25, 0.45], t = 7.07 p<0.001; standardized
mean difference between groups = 1.39). No significant gains were seen for listening comprehension, story grammar and spelling
(standardized mean difference between groups = 0.09; −0.15 and 0.04 respectively).

4.5. Mediation analyses

Mediation analysis was employed to explore the effects of intervention on word reading and vocabulary factors and reading
comprehension at t3, after controlling for autoregressive effects of each of these variables at t1. Analyses were performed in Mplus
(Muthén & Muthén, 2012) using maximum likelihood estimation, with bias corrected bootstrapped confidence intervals; missing data
were handled with Full Information Maximum Likelihood estimation (FIML).

The mediation model provided a good fit to the data (Fig. 3). Both word reading and vocabulary factors at t3 independently
predicted reading comprehension. Furthermore, the indirect path from intervention to reading comprehension via word reading at t3
was significant (ß = 0.042 [95 % CI 0.006, 0.094]) as was the indirect path from intervention to reading comprehension via
vocabulary at t3 (ß = 0.062 [95 % CI 0.022, 0.107]). There was also a direct effect of intervention on reading comprehension in the
final model (ß = 0.117, p = 0.001) (Fig. 3).

Finally, ANOVAs were used to examine trajectories across t1, t3 and t4 for individual measures. Continued progress to post-test
was observed for the one-minute word reading test (Fig. 4). For measures of letter knowledge, phoneme awareness, nonword reading,
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CELF vocabulary and bespoke vocabulary, gains were maintained although no further progression was made following the end of the
intervention (Fig. 4). Measures of narrative (MLUw and subordination index) and reading comprehension fell back to the starting
level after the intervention ceased.

5. Conclusions

In this study, we developed a language and reading program for Spanish-speaking children from a vulnerable population and
evaluated its effectiveness in an exploratory randomized trial. Despite the challenging context in which the program was delivered, it
produced substantial improvements in language and literacy, and, in line with the predictions of the Simple View of Reading, these
developments partially mediated significant gains in reading comprehension. Our findings provide ‘proof in principle’ that evidence-
based reading and language interventions can be implemented in vulnerable communities where there are low levels of attainment.

At baseline assessment, many children had poor letter-sound knowledge and none of the children were able to provide letter
sounds or names for every symbol. These observations are in line with the conclusions made by Strasser et al. (2018) regarding the
application of theoretical models within the Chilean classroom under a busy curriculum. Although emerging policies mean that
teachers are trained to understand that decoding is an important skill in reading development, the “free” nature of the Chilean
curriculum may mean that such basic skills are over-looked within post-kindergarten classrooms. Alternatively, in line with previous
studies, which show that decoding may be disrupted in children with reading difficulties (Rosas et al., 2017), these findings may
reflect the high level of language difficulties documented within this particular population. Since other studies indicate that home
environment (Nag, Vagh, Dulay, & Snowling, 2019; Strasser & Lissi, 2009) and socioeconomic factors (Lervåg, Dolean, Tincas, &
Melby‐Lervåg, 2019) can affect the trajectory of reading growth, these findings may be further explained by the isolated and rural
nature of this population. Whatever the route of mediation, given the multiplicative nature of decoding and listening comprehension
within the Simple View of Reading, our baseline investigations reinforce the need to include pre-literacy skills within educational
programs even in transparent languages and especially in vulnerable populations with a high incidence of disorder.

Encouragingly, despite the low baseline level, the CLARA program produced substantial improvements in the primary outcomes
of reading and language (pre-literacy skills and word reading) and oral language (vocabulary), as well as in secondary outcomes
(narrative skills and reading comprehension), with effect sizes of a magnitude considered to be of “educational value” (Cohen’s
d>0.25) for reading, vocabulary and narrative language skills (What Works Clearing House, 2017). For the most part, these im-
provements were maintained. Gains in reading comprehension were partially mediated by progress in word reading and word
knowledge (as measured by vocabulary) consistent with the Simple View of Reading (Hoover & Gough, 1990). Together, the findings
add to a body of evidence that multi-componential interventions can improve language and literacy skills of children at risk for low
educational attainments (Snowling & Hulme, 2011). Specifically, we demonstrate in line with our logic model (Fig. 1), that, given
sensitive adaptation and appropriate training and support of local professionals, intervention programs developed in Western culture
can be effectively applied in other settings, including vulnerable communities (Bekman et al., 2011).

Our findings support the importance of decoding and oral language skills as a foundation for reading comprehension; those
children with the lowest level at entry made the biggest gains as these foundations developed. The direct effect of intervention
remained significant after the mediators of word reading and vocabulary were controlled. These findings are in line with a computer-

Fig. 3. Mediation Model Showing the Impact of the Intervention on Reading Comprehension.
Indirect effects of intervention on reading comprehension via word reading and vocabulary are significant. The model shows a good fit to the data:
χ2 = 7.34, p = 0.39, RMSEA = 0.027 [0.00, 0.158], CFI = 0.999, SRMR = 0.021.

C. Mesa, et al. International Journal of Educational Research 100 (2020) 101535

11



based intervention in Central Chile where gains were only significant for those children with the lowest reading ability at entry
(Ponce et al., 2012).

The CLARA program differs from previous Chilean intervention studies which have focused upon teacher-training or targeted
specific skills (Gomez Franco, 2014; Larraín et al., 2012; Pallante & Kim, 2013; Ponce et al., 2012; Rosas et al., 2017; Strasser & Lissi,
2009; Strasser et al., 2018; Yoshikawa et al., 2015). The current program used resident tutors who were qualified speech and
language therapists circumventing the need for the re-skilling of existing teachers or the incorporation of the program into the school

Fig. 4. Maintained group trajectories.
(a) Phoneme awareness, (b) Letter Knowledge, (c) One-minute word reading test, (d) Nonword reading, (e) CELF vocabulary, (f) Bespoke voca-
bulary.
Mean scores at pretest (t1), posttest (t3) and delayed posttest (t4) for the intervention and waiting control groups. Error bars represent 95 %
Confidence Intervals. Data from t4 should be interpreted with caution as the assessors were no longer blind to group allocation and the waiting
control group had received seven fewer weeks than the intervention group due to funding constraints and time restrictions.
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day curriculum (Fig. 1). Although this specific approach would be difficult to implement on a larger scale, it demonstrates the
importance of consistent and regular intervention, identified as a problem in previous Chilean studies (Strasser & Lissi, 2009;
Yoshikawa et al., 2015); our findings suggest it would be worth evaluating this program as an approach for use with small groups of
children.

CLARA employed a multi-component approach combining training in letter-sound knowledge and phonological awareness (e.g.
Catts et al., 2015), graded- and shared-book reading (e.g. Hatcher et al., 1994), narrative skills (e.g. Griffin et al., 2004; Justice et al.,
2006), and progressive reading strategies for children who have developed competence with basic-reading skills (e.g. Duke et al.,
2011; Hogan et al., 2011; Perfetti et al., 2005). While some of these components overlapped with previous Chilean interventions;
Pallante and Kim (2013) targeted decoding, phonology, vocabulary and reading comprehension which were included in both the
language and reading components of CLARA, Larraín et al. (2012) focused upon shared reading sessions, which formed part of the
language and reciprocal teaching components, Rosas et al. (2017) concentrated on decoding skills which were incorporated into the
reading sessions and Ponce et al. (2012) taught reading strategies which formed part of our language and reciprocal teaching
components, the present study covered a greater number of skills across a wider age range. In general, any gains described in these
former studies were related to direct outcomes such as decoding and vocabulary rather than reading comprehension. The general-
izations observed in the current study illustrate the importance of considering theoretical frameworks and baseline skills in the design
of intervention studies.

All materials used in CLARA were developed by the researchers and Chilean tutors and endorsed by teachers and community
members. Materials that were not seen as engaging by the children were removed from use (see Fig. 1). This aspect is likely to have
contributed to the positive outcomes of CLARA and underline the need for the adaptation and contextualization of materials de-
veloped in one culture for use in another (Nag et al., 2014). In particular, we found that children preferred books over printed or
electronic materials and favored content that was seen as relevant within island-life (e.g. nature-related texts). Although this required
redundancy and flexibility within the program, it allowed a more personalized approach to the intervention as suggested by Aaron
et al. (2008) and Francis et al. (2018). Furthermore, it permitted the use of a range of texts, which has previously been shown to
provide optimal learning experience (van Bergen et al., 2018). Another important feature of the program is that the fidelity of
delivery was measured throughout. Self-monitoring tools and mentorship were provided by the research team and may have pro-
moted consistency, as suggested by Strasser and Lissi (2009) and Strasser et al. (2018).

Although significant gains were found within CLARA, improvements in expressive language (particularly narrative skills) and
reading comprehension waned after the intervention ended. This lack of maintenance likely reflects the withdrawal of instruction,
suggesting that long-term support is needed to facilitate continued progression and generalization. As such, our findings suggest a
dichotomy in terms of “learning” and “application”; maintenance of gains in pre-literacy, reading and vocabulary skills suggest that
the intervention group had retained the taught information and basic skills were in place. However, gains in expressive narrative and
reading comprehension were not maintained, suggesting that the gained knowledge was not effectively applied. One possibility is
that it is hard to generalize vocabulary gains to wider language use or to reading comprehension (Wright & Cervetti, 2017). It is also
possible that the summer break (more than 10 weeks between t3 and t4) contributed to diminished progression (Allington et al.,
2010). An alternative interpretation is that gains were not maintained within the classroom curriculum, underlining the need for
ongoing reinforcement of learnt skills in the classroom, as voiced by Strasser et al. (2018). Speculatively, a reduction in active one-to-
one encouragement from the tutors may lead to regression if generalization strategies are not fully embedded into classroom practice,
and may be magnified where the propensity for literacy problems is high.

This study has limitations that should be noted. The sample size was constrained by the size of population and family’s willingness
to sign up. Our study has relatively low power and it is clear that further replication studies are required. Second, the program was
delivered to children spanning a wide age range (4–14 years); while not ideal methodologically, because of the individualized
protocols, this did not pose difficulties of implementation. Finally, the costs were considerable: trained professionals delivered the
program on a daily basis, a situation that is unusual in remote settings. The study also confronted issues during implementation
including access to the island, frequent changes of school staff and management and varying degrees of engagement. These factors are
part of the reality of working with a vulnerable community and need to be considered within any future intervention designs.
Nonetheless, the positive gains associated with this exploratory trial offer ‘proof in principle’ and indicate that it would be worthwhile
to adapt the program into a more sustainable package and to evaluate its effectiveness in a larger better powered trial.

Notwithstanding these problems, this study found support for the Simple View of Reading as a basis for the design of multi-
component intervention programs in vulnerable populations and developing countries. The study makes a distinctive contribution to
the understanding of effective interventions for Spanish-speakers and generates implications for how theoretical frameworks can be
applied in vulnerable communities. Findings add to evidence that programs with a focus on pre-literacy skills, oral language and
reading strategies can produce educationally significant improvements. If sustained, the program has the potential to address the
fourth of the Sustainable Development Goals and close the academic gap frequently observed between children in developing
countries and those in more advantaged settings.
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