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Abstract
Early failure to learn writing skills might go unnoticed and unremedied unless 
teachers adopt specific strategies for identifying and supporting students who learn 
at a slower pace. We implemented a Response to Intervention (RTI) program for 
teaching narrative writing. Over 18 months from start of primary school, 161 Span-
ish children received instruction in strategies for planning text and training in hand-
writing and spelling, and completed very regular narrative writing tasks. Data from 
these tasks were analysed to identify students at risk of falling behind. These stu-
dents then completed additional, parent-supervised training tasks. During this train-
ing the quality of these students’ texts improved more rapidly than those of their 
peers. The resulting decrease in difference relative to peers, as measured by both 
regular narrative tasks and by post and follow-up measures, was sustained after addi-
tional training ceased. Interviews and questionnaires found good parent and teacher 
buy-in, with some caveats. Findings therefore indicate the feasibility and potential 
value of a RTI approach to teaching writing in single-teacher, full-range, first-grade 
classes.
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Introduction

Learning to compose good text requires a range of skills. According to the simple 
view of writing (Juel et  al., 1986), writers need both transcription (handwriting 
and spelling) and ideation skills. Transcription skills, plus syntax knowledge, are 
necessary to transform linguistic representations into written sentences. Ideation, 
in turn, involves generating and structuring relevant content. The later, not-so-
simple view of writing (Berninger & Winn, 2006) argued that writers also need 
self-regulation strategies. This followed cognitive theory (Flower & Hayes, 1981) 
and instructional practice (Harris & Graham, 1996) that emphasised the impor-
tance of deliberate, executive control over ideation processes. Consistent with 
these previous accounts, Kim and Park (2019, Direct and Indirect Effects Model) 
argued that written composition ability depends both on transcription ability 
(spelling accuracy and handwriting fluency) and on discourse knowledge. Dis-
course knowledge here refers to the ability to orally retell a narrative (Kim & 
Schatschneider, 2017). Discourse knowledge is in turn predicted by the extent of 
a child’s vocabulary and syntax knowledge and of their higher-level thinking-and-
reasoning skills (inference, perspective taking). Both this account and the not-so-
simple view of writing argue that domain-general attentional and working mem-
ory abilities act as a fundamental constraint on written composition performance.

Early writing instruction typically focuses largely on transcription (Cano & 
Cano, 2012; Cutler & Graham, 2008; Dockrell et  al., 2016). This makes sense 
given that in elementary grades, as might be expected, transcription ability pre-
dicts writing performance (Dunsmuir & Blatchford, 2004; Jiménez & Hernán-
dez-Cabrera, 2019; Kim, 2020; Kim & Park, 2019; Kim & Schatschneider, 2017; 
Limpo & Alves, 2013a). There is evidence that teaching spelling (Graham & San-
tangelo, 2014) and handwriting (Santangelo & Graham, 2016) benefits not just 
transcription skills, but also the compositional quality of young writers’ texts. 
Alongside transcription, students need to learn to construct complex sentences 
(Berninger et  al., 2011; Saddler et  al., 2018). Evidence suggests the benefits 
of teaching sentence-combining in upper-elementary grades (Limpo & Alves, 
2013b; Saddler et al., 2008), though its effects in early grades remain unknown.

Teaching lower-primary students strategies for generating and structuring ideas 
is, however, less common (Bingham et al., 2017; Dockrell et al., 2016). Reasons 
might be related to the risk of cognitive overload (McCutchen, 1996; Torrance & 
Galbraith, 2006) or the little spare capacity young children devote to higher-level 
processing (Fayol, 1999). Learning about text structure, however, adds communi-
cative purpose to the act of writing, which is potentially motivating (Teberosky 
& Sepúlveda, 2009). Additionally, learning self-regulatory strategies for planning 
and structuring content may reduce the tendency for cognitive overload (Kel-
logg, 1990) and reliance on external prompts. There is some evidence that teach-
ing planning strategies in first grade benefits compositional quality (Arrimada 
et al., 2019; Zumbrunn & Bruning, 2013). These studies rely on strategy-focused 
instruction, an instructional approach aimed at teaching self-regulating planning 
and/or revising strategies so that students eventually use them independently 
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(Fidalgo & Torrance, 2018; Harris & Graham, 2018). This approach tends to out-
perform other instructional practices in writing (see meta-analyses by Graham & 
Harris, 2018; Koster et al., 2015).

Theory and evidence suggest, therefore, that instruction in transcription, sen-
tence construction and planning potentially benefits students’ texts from the start of 
formal writing instruction. A major concern with this approach, however, is that it 
can leave some students behind. Rijlaarsdam et al. (2000, 2011) point to the double 
challenge faced by developing writers as they learn new skills whilst simultaneously 
grappling with the demands of forming sentences (Rijlaarsdam & Couzijn, 2000; 
Rijlaarsdam et al., 2011). This is likely to be the case for first-grade students. Arri-
mada et al. (2019) found that, although strategy-focused instruction raised the mean 
performance substantially, 23% students did not respond positively to intervention 
between pre and posttest, and 35% between pre and delayed posttest. An effective 
first-grade curriculum that teaches composition skills needs to identify and support 
this minority.

The Response to Intervention (RTI) model is “a systematic and data-based 
method for identifying, defining and resolving students’ academic and/or behav-
ioural difficulties” (Brown-Chidsey & Steege, 2005, p. 2). RTI aims to prevent 
learning disabilities through early identification of students who are slow to learn 
within a specific domain and by providing them with increasingly intense support. 
If all students are provided with robust, evidence-based instruction, those children 
whose rate of learning falls substantially below that of their peers will be at risk 
of more permanent deficit. These students need additional, remedial intervention to 
bring their rate of learning back within typical range. RTI replaces static diagnostic 
tests with continuous progress monitoring, aimed at identifying and supporting stu-
dents who are falling behind.

RTI-based instructional programs have several key components: (a) Universal 
screening to identify students from whom non-responders are likely to emerge; (b) 
standardised instruction for all students, using methods previously found effective, 
so that slower learning can be attributed to the child’s response to instruction; (c) 
ongoing monitoring of students’ progress; and (d) additional intervention for stu-
dents who fail to learn. These principles are worked out in three tiers of instruction 
(Barnes & Harlacher, 2008). All students receive Tier 1 instruction. Progress mon-
itoring permits early identification of students who are learning slower than their 
cohort. These students are given additional Tier 2 instruction that runs concurrently 
with Tier 1 and aims to bring students’ rate of learning back within normal range. 
Students who fail to develop under Tier 2 are eligible for intensive, individualised, 
intervention. Implementation of this last tier (Tier 3) is, however, beyond the scope 
of this study.

To date, RTI approaches to instruction have focussed almost exclusively on read-
ing and mathematics. Within these domains, they have been widely adopted, par-
ticularly in English-speaking countries (Berkeley et al., 2009), and there is evidence 
that they are successful in reducing the percentage of students requiring special edu-
cation (see meta-analysis by Burns et  al., 2005). Hattie (2012, 2015) estimated a 
standardised effect size of 1.07 for the RTI approach. Teachers’ attitudes towards 
RTI also tend to be positive. They find it valuable in supporting students’ learning 
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(Greenfield et al., 2010; Rinaldi et al., 2011; Stuart et al., 2011) and believe it has a 
positive impact on their teaching practices, autonomy and self-efficacy (Greenfield 
et al., 2010; Stuart et al., 2011).

We argue, in line with suggestions by previous authors (Dunn, 2019; Saddler & 
Asaro-Saddler, 2013), that the RTI framework has considerable potential value in 
teaching writing. This may be particularly the case in early primary school, where 
students have to contend with developing basic skills in spelling, handwriting and 
sentence construction alongside the skills necessary to generate and structure con-
tent. Transcription skills in first grade are not automatized and children who particu-
larly struggle with these will then not gain the practice they require to develop com-
position skills. There is, therefore, potential for some children to fall behind their 
peers from an early stage, unless they are provided with additional support. Equally, 
the RTI principle of progress monitoring seems important in the context of learning 
to write. Single-task, occasional writing assessments provide a poor estimate of a 
child’s writing ability and progress (Van den Bergh et al., 2012).

However, although in principle RTI appears to fit well with writing instruction, 
in practice both progress monitoring and additional support for struggling students 
may over-stretch school resources (Castro-Villarreal et al., 2014; Martinez & Young, 
2011). This will be particularly the case where a single teacher has sole responsibil-
ity for a large, full-range classroom. In this context, recruiting parents to supervise 
researcher-designed remedial training may facilitate the implementation of a RTI-
based program. Parental involvement has actually been defined as a key component 
of successful RTI-based programs (Stuart et al., 2011), though, to our knowledge, 
no detailed guidelines on parents’ role has been provided, and no studies have eval-
uated RTI implementations where parents supervised additional training. There is 
evidence that parental involvement benefits students’ learning, with estimated stand-
ardised effects of around 0.50 (Hattie, 2012, 2015). In writing, research suggests that 
instructional programs based on parents and children working together significantly 
improve spelling (Camacho & Alves, 2017; Karahmadi et al., 2013) and even com-
positional quality (Camacho & Alves, 2017; Robledo-Ramón & García-Sánchez, 
2012; Saint-Laurent & Giasson, 2005).

The present study

To our knowledge, no previous research has studied the implementation of RTI-
based programs for writing instruction in early elementary school. We therefore 
report a relatively large and long-term study aimed at establishing evidence for the 
feasibility and efficacy of implementing a RTI approach to writing instruction in 
single-teacher, full-range classes. The program started at the beginning of first grade 
and ended in the middle of second grade. Consistent with RTI’s multi-tiered nature 
and emphasis on progress monitoring, our program had the following features: (1) 
Researcher-designed, evidence-based Tier 1 classroom instruction aimed at develop-
ing children’s skills in both transcription (spelling and handwriting) and text-compo-
sition. (2) Systematic and very regular evaluation of writing performance to identify 
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students’ rate of learning. (3) Additional Tier 2 support for students who, based on 
this regular evaluation, were identified as falling behind.

Evidence for the success of an instructional program of this form would be that 
children whose learning initially falls behind their peers’ are effectively supported 
by Tier 2 instruction. The aim of our research was, therefore, to establish whether 
additional writing training, in the form of home tasks focused on spelling, handwrit-
ing and composition skills, is successful in bringing children who are falling behind 
back into line with their peers. Success of this additional (Tier 2) training would be 
evidenced by a) more rapid learning of struggling students relative to peers across 
Tier 2 training and b) mean performance closer to their peers and rate of learning 
similar to that of their peers in the period following additional training. Alongside 
establishing effects on students, we also explored the experiences of both teachers 
and parents to establish the extent to which they felt the program was manageable 
and worthwhile.

This study extends our own previous research involving multiple single-case stud-
ies from the first two phases of the study (Arrimada et al., 2018), with participants 
specifically sampled because of slow development of handwriting skills. Results 
suggested that both transcription and composition skills improved immediately after 
additional support for students with poor handwriting. The present study reports 
findings across all students in our sample for the full duration of the study, including 
post-Tier 2 follow-up.

Method

Design

We evaluated an 18-month RTI-based program of early writing instruction divided 
into three phases. Phases 1 and 2 ran during first grade and Phase 3 during the first 
half of second grade. Students remained in the same class groups and with the same 
teachers throughout. Phase 1 lasted for 13  weeks. During this phase, all students 
received researcher-designed and teacher-delivered instruction on transcription and 
strategies for planning and structuring content (Tier 1 in RTI terms). Phase 2 lasted 
for 10  weeks, with Tier 1 instruction continuing for all students. Students whose 
rate of learning was significantly below that of their peers received additional Tier 
2 instruction in the form of homework tasks supervised by parents/carers. Phase 3 
lasted for 15 weeks. As in Phase 1, all students received Tier 1 classroom instruc-
tion. This was a follow-up phase to establish whether the performance and rate of 
learning of struggling students was now closer to that of their peers.

In all phases, students completed progress-monitoring composition tasks at, at 
minimum, weekly intervals. These tasks were used to identify students who, at the 
end of Phase 1, were in need of Tier 2 intervention. Writing performance was also 
measured through more formal narrative writing tasks completed by the students 
at baseline and after each phase. We also collected qualitative data on parent and 
teacher experiences.
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Participants

The sample comprised 161 Spanish students (83 girls) with mean age of 6 years and 
2 months (SD = 3.4 months) at the start of the study. Our sample comprised all stu-
dents in 8 classes across 3 concertados schools in Northern Spain.

Qualification for Tier 2 intervention was based on predicted performance at the 
end of Phase 1, established through performance across the regular composition 
tasks (described below). We selected students with (a) predicted performance in 
the lowest quartile regardless of rate of learning and/or (b) predicted ability below 
median and learning rate approaching zero. This was established through linear 
regression models, fitted separately for each child, with time as predictor and text-
quality from the composition tasks as the dependent variable.

Forty students met the first criterion and four more were added on the basis of 
the second criterion. Parents of 2 students refused permission for their children to 
participate, and 2 students did not complete any of the intervention tasks. An addi-
tional 4 students engaged only patchily with the intervention (completing 3, 5, 6 
and 16 of the 22 tasks). These were removed from our sample1 giving a total of 
36 students who received Tier 2 intervention (9 female, mean age = 6.6, SD = 3.6), 
and a comparison group of 125 students (74 female, mean age = 6.7, SD = 3.4) who 
received just Tier 1 instruction during Phase 2. One Tier 2 student and two compari-
son students moved to another school in second grade and so their data were absent 
in Phase 3. Of the 36 students receiving Tier 2 intervention, 17 were already receiv-
ing some kind of educational support due to a general development delay, one child 
was receiving support for a specific language and communication disorder and one 
for an intellectual disability. Two children in the sample had Latin American herit-
age and the remainder Spanish heritage.

Students were taught by their regular classroom teachers (N = 8, 6 female, mean 
age = 47 years and 1 months, SD = 9 years and 9 months). Teachers ranged in expe-
rience from 11 to 39 years. The schools sampled in this study were located in, and 
drew students from families with mid to high socio-economic status.

All parents supervising Tier 2 intervention, except for one, had Spanish as their 
first language, and Spanish was the home language for all of these students. All par-
ents consented to their children participating in Tier 1 instruction. The parent ques-
tionnaire was sent to parents of the 36 children who had engaged with the Tier 2 
intervention. We received 32 responses, with missing data for the child who left the 
school and 3 parents who did not respond.

1 We also repeated analysis with data from these four students included in our Tier 2 sample. Findings 
were substantively equivalent across all analyses with the exception that an effect of Tier 2 intervention 
on numbers of words spelled accurately in the phase-end narrative writing task that was small and mar-
ginally significant in the reduced sample failed to reach statistical significance when these four students 
were added.
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Educational context

Compulsory education in Spain starts in first grade, although most children attend 
kindergarten from 3 to 6 years, as was the case for all participants in this study. 
In kindergarten, students learn to sound and write all letters and to form simple 
words. Writing instruction in first and second grade focuses strongly on transcrip-
tion. Instruction emphasises handwriting accuracy and neatness through exercises 
involving tracing single letters or words. Handwriting fluency is rarely addressed. 
Students are also taught spelling rules through copy or dictation tasks but they do 
not receive formal instruction in content planning and/or structuring.

Measures

Progress monitoring probes

Throughout the study students completed regular composition tasks integrated 
into normal classroom practice. Frequency varied to some extent across classes, 
with a minimum of one task per week. The teacher first encouraged students to 
discuss ideas about the topic of their compositions, for about 5  min. Students 
were then given 10 min to write a narrative. Topics involved events in students’ 
daily lives or more imaginative story writing and were selected from a list pro-
vided by the researchers. This task followed that used with kindergarten and first-
grade students by Kent et al., (2014). All students within a class performed the 
same task. Teachers followed a researcher-provided script when introducing the 
task.

Text quality was scored on a 6-point scale from 0 points if texts were unread-
able, contained a list of unconnected words, or did not represent a meaningful 
response to the probe task, to a maximum score of 5, which was given for texts 
that presented a logical sequence of ideas with clarifying, relevant and non-repet-
itive details, with accurate spelling and accurate and relatively complex gram-
mar, included varied connectors and advanced vocabulary and were well struc-
tured. The full scoring rubric and details of how it was developed are provided 
in Appendix A1 in Supplementary Information and scored example compositions 
can be found in Appendix A2 in Supplementary Information.

A trained second rater (a post-doctoral researcher in psychology and educa-
tion), blind to group and time point, scored 17% of texts from each probe task 
(1254 out of a total of 7288 texts). Inter-rater agreement was 0.91 (Cohen’s 
weighted Kappa). Rater training involved blind rating of practice sub-samples, 
meeting to discuss disagreements, and then repeating until agreement prior to 
discussion reached acceptable levels. A total of around 170 texts (not included in 
the reliability assessment sample) were rated in this way.



 M. Arrimada et al.

1 3

Phase‑end assessment

At the start of Phase 1 and at the end of Phases 1, 2 and 3 students were asked 
to write a narrative for a maximum of 40  min. This was administered by the 
researcher. There were no constraints on topic: the researcher told the students: 
“You are going to write a story about whatever you want. You can make it up or 
recall one that already exists.” Given the age and learning stage of our partici-
pants, general prompts of this form avoided problems related to lack of knowl-
edge/ideas or unexpected emotional reactions. Students were reminded to write 
neatly so readers understand their handwriting and to think carefully before writ-
ing. Texts were scored for quality, spelling and handwriting accuracy.

Overall writing quality was assessed through an adapted version of the method 
used by Cuetos et al. (1996). One point was given for the presence of each of the 
following: spatial and temporal references, main character, characters’ description, 
initial happening, emotional responses, any mention of action, sequence of actions, 
consequences and vocabulary. Total scores ranged from 0 to 10. All texts were rated 
independently by both the first author and a trained rater, blind to group and time 
point. Agreement (Cohen’s weighted Kappa) was 0.99 at baseline (start of Phase 1), 
0.92 at the end of Phase 1, 0.86 for end of Phase 2, and 0.81 for end of Phase 3.

Text length was the total number of words written, ignoring spelling accuracy. 
Words were identified as: (a) any string of characters, bounded by spaces or punc-
tuation, that could be identified as letters, or (b) any string that could be read as a 
Spanish word. See next section for inter-rater reliability.

Spelling accuracy was measured as the proportion of words, as defined above, 
which were correctly spelled. 50 randomly-selected texts were analysed by a sec-
ond rater. Inter-rater reliability (intraclass correlation and 95% CI) was 1.00 [0.99, 
1.00] for word count (text length), 0.96 [0.93, 0.98] for count of misspelled words, 
and 0.94 [0.89, 0.96] for proportion of correctly spelled words (the reported spelling 
accuracy measure).

Handwriting quality was assessed on a 5-point scale ranging from 0 to 4. Zero 
was awarded when the majority of marks on the paper could not be associated with 
letters. To score 4, all marks should be recognisable letters and the majority of them 
should be regular. Full details of the scoring scheme can be found in Appendix B in 
Supplementary Information. Regularity was defined as similarity in letter size and 
the absence of unclosed loops, shaky strokes or similar features. Two independent 
raters assessed the handwriting quality of the first 10 words in each text. One of the 
two raters did not read Spanish, which removed the possibility that agreement was 
dependent on factors other than handwriting neatness. Interrater agreement (Cohen’s 
weighted Kappa) was 0.86 at baseline, and 0.83 at the end of Phases 1, 0.86 at the 
end of Phase 2 and 0.85 at the end of Phase 3.

Teacher experience

At the end of Phase 3 the eight classroom teachers took part in individual semi-
structured interviews conducted by the lead researcher. Questions were intended to 
elicit talk about their personal experience of delivering the Tier 1 program and of 
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administering the regular probe tasks. The interview schedule was constructed after 
the end of Phase 3. Questions were constructed partly around issues raised by teach-
ers in their various meetings with the lead researcher. The interview schedule    was 
reviewed by the schools’ head teachers. The final version addressed: initial feelings 
about involvement in the program, perceptions of student experience, experiences 
of using the intervention materials, and experiences of administering the progress 
monitoring tasks. It concluded with an open-ended question that aim to elicit addi-
tional experiences not covered by the previous questions. All questions can be found 
in Appendix C in Supplementary Information.

Parent experiences of Tier 2 training

Parents who supported their children with Tier 2 training completed a paper-based 
questionnaire about their experiences and their perception of their child’s experi-
ences. Wording of questionnaire items was derived in discussion with parents. 
Table 1 provides questionnaire items. Where there was more than one parent/carer 
in the student’s home, they either shared completing the questionnaire or it was 
completed by the parent who took main responsibility for supervising their child’s 
completion of the Tier 2 tasks.

Instructional content

Tier 1

Tier 1 instruction was delivered by regular classroom teachers throughout all three 
phases in three 15-min sessions per week (123 sessions). Each session focused on 
handwriting, spelling, sentence-combining or narrative planning skills. A detailed 
description of Tier 1 instruction is provided in Appendix D in Supplementary Infor-
mation. Teachers were given scripted lesson plans for each sessions (see Appendix 
E in Supplementary Information for an example).

Spelling instruction (23 sessions) was based on previous interventions with ele-
mentary students (Berninger et al., 2002; Graham et al., 2002). It addressed three 
Spanish spelling rules, each one taught in two stages: direct teaching of the rule and 
spelling practice.

Handwriting instruction (41 sessions) was based on an instructional sequence 
previously found to be successful with first graders (Berninger et  al., 1997). It 
addressed letter name and shape, alphabet sequence and handwriting fluency.

Sentence-combining training (18 sessions) drew on previous research with ele-
mentary students (Limpo & Alves, 2013b; Saddler et al., 2008). It addressed the use 
of connectors to form complex sentences and three punctuation rules.

Text-planning instruction (41 sessions) focused on how to construct narratives 
and drew heavily on previous strategy-focused interventions (Arrimada et al., 2019; 
Harris et al., 2015). Narrative structure was taught in 3 stages: Direct instruction of 
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the strategy for generating and structuring content; modelling of the writing process 
using the strategy; and individual practice.

Tier 2

Tier 2 training followed a more or less “standard-treatment” approach (Fuchs & 
Fuchs, 2006; King & Coughlin, 2016) but with some degree of individualisation, 
as detailed below. Additional support was provided to students who learned more 
slowly than their peers in the form of paper-based activities completed at home, 
overseen by parents. To facilitate parents’ role, all tasks were researcher-designed 
and self-contained, meaning that the workbooks included all the exercises and 
explanatory materials. The instructor was an avatar who provided both theoretical 
explanations (i.e. written on the books) and clues to complete the activities. Parents 
were asked only to supervise and support their child.

Training comprised 22 separate tasks, with students completing 2 tasks per week. 
Tasks were presented on a worksheet and took approximately 20 min to complete. 
Consistent with the RTI assumption that the same instruction might be more effec-
tive if taught in an individualised way, Tier 2 tasks involved additional practice of 
Tier 1 contents with the exception of sentence-combining,2 which was removed from 
Tier 2 training. The balance of spelling and handwriting tasks was varied across stu-
dents depending on their needs, based on analysis of their performance in Phase 1.

Handwriting activities were divided into 4 sets, each addressing 7 letters of the 
alphabet. Each set comprised four kinds of activities. Students first named the letters 
following the alphabet sequence. They then practiced letter shape by tracing sub-let-
ter forms and whole letters first following numbered arrows and then without help. 
Finally, students wrote letter combinations as many times as possible in time-limited 
activities intended to promote handwriting speed.

Spelling training addressed two Spanish spelling rules, matching those that were 
being taught in Tier 1 classroom instruction during the Tier 2 period. Students first 
completed activities aimed at observing target words, controlled for frequency, and 
inferring the rule. Workbooks then contained a direct explanation of the rule and 
exercises to remember it. Spelling practice was addressed through playful activities 
in which students were required to write or spell several words. The spelling rules 
were extracted from the regional curricula for 1st and 2nd grade.

Planning training followed the typical strategy-focused instructional sequence. 
In the few cases when exercises required writing ideas or texts, students spoke 
them aloud and their parents wrote down their answers. This prevented transcrip-
tion difficulties from interfering with composition strategies. The direct instruction 
and modelling phases alternated, so that after instructing in the first part of a narra-
tive, a mastery model on how to write that part was provided. Direct instruction was 

2 Sentence combining was omitted first because this allowed more time to focus on handwriting and 
spelling skills, which was necessary, given that some children were failing to produce sentences of any 
form, and second, because supervision of this task required a level of skill that we could not assume in 
the children’s parents.
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presented in the form of a short text at the beginning of the corresponding work-
sheet. This text instructed students about the three main parts of a story and the 
structural elements included in each part: introduction (when and where the story 
happens and who the characters are), development (what happens and how the char-
acters react) and conclusion (how the story ends). These elements were pictured as 
villages and houses on the way to the top of a Story Mountain, used as a mnemonic. 
During these phase students completed activities aimed at associating each part 
of the Story Mountain with the corresponding part of a story (Join each village of 
the mountain with its name). Modelling was provided by a video in which the first 
author composed a narrative using thinking aloud protocols. The writer’s verbaliza-
tions matched the Story Mountain strategy (The first house of the Introduction vil-
lage is called “When”. That means the first thing I need to write in my introduction 
is when the story happens). After watching the video, students wrote their narratives 
by selecting pictures and tracing the text below them. In the final, individual practice 
stage, students made up a whole narrative and then self-evaluated it. Appendix F in 
Supplementary Information shows an example of a planning-instruction worksheet.

Fidelity

Tier 1

Teachers attended an initial 2-h training session in which the lead researcher 
explained the instructional procedure for each writing component. Afterwards, they 
were provided teaching plans for all 123 sessions. As requested by the teachers 
themselves, they received all the intervention materials for the first two phases of 
the study at the very beginning, just before the start of Tier 1 instruction. Materials 
for Phase 3 were provided the next year, at the beginning of Tier 1 follow-up instruc-
tion. To ensure fidelity, all sessions were audio-recorded. We analysed a random 
sample of 56 recordings to establish whether activities were delivered as prescribed. 
Each teaching plan was divided into component parts. We coded each component as 
either delivered appropriately or inadequately. Across all analysed sessions, median 
percentage of components delivered appropriately was 89% (interquartile range 
[77, 100]). Four teachers had median appropriate completion of 100% with medi-
ans of 92%, 86%, 80%, and 72% for the others. Across the program, teachers met 
informally with the lead researcher every week to discuss progress, and for more 
extended formal meetings at the start of each phase.

Tier 2

Parents attended a one-hour training session, either individually or in small groups, 
several days before the implementation of Tier 2. In this session, they were pro-
vided with a workbook containing all Tier 2 tasks and detailed instructions on how 
to complete these. The lead researcher first explained the instructional sequence 
and then went through task instructions, answering parents’ questions. As we detail 
above, the Tier 2 intervention comprised self-contained tasks supervised by parents. 
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Parents’ contribution was restricted to ensuring that their children understood and 
completed these tasks, and providing encouragement. Evidence of fidelity therefore 
is provided by whether or not children completed the tasks successfully. After Tier 
2 intervention, we collected all the written outputs. Students completed a median of 
22 tasks (M = 21.5, SD = 0.99, range [18, 22]), out of a maximum of 22.

Results

We first describe changes in students’ composition performance across the RTI pro-
gram. We then report findings from the teacher interviews and parent questionnaire.

Written composition performance

Analysis of both progress monitoring tasks and phase-end measures was by linear 
mixed effects models (e.g., Baayen et al., 2008). These accommodated the hierarchi-
cal structure of our data and, in the case of the progression-probe analysis, remained 
robust despite varying numbers of observations at each test occasion. Models were 
implemented in the lme4 R package (Bates et al., 2015; R Core Team, 2021) with 
maximum likelihood estimation. We adopted “maximal” random effects structures 
(Barr et al., 2013). For both analyses we tested a series of nested models, comparing 
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model fit with likelihood ratio χ2 tests. Statistical significance of effects was estab-
lished by evaluation against a t distribution using the Satterthwaite approxima-
tion for denominator degrees of freedom, implemented in the lmerTest R package 
(Kuznetsova et al., 2017).

Successful intervention for students who struggle to learn in Phase 1 would be 
evidenced by (a) more rapid progress in Phase 2 relative to the comparison group, 
and (b) a decrease in the difference between the two groups in Phase 3 relative to 
Phase 1. We tested these hypotheses in subsequent planned contrasts.

Progress monitoring probes

We evaluated incremental linear mixed effects models with random by-classroom 
and by-student intercepts and random by-classroom and by-student slopes for Phase 
and for Time, coded as time of occurrence of probe task in weeks from start of 
phase. We started with a baseline (intercept only) model (Model 0), then added main 
effects for Time, Phase and Group (Model 1), and then an interaction term repre-
senting the Group by Time interaction at levels of Phase (Model 2). Each subsequent 
model provided better fit than the preceding model [Model 0 vs. Model 1, χ2(4) = 83, 
p < 0.001; Model 2 vs. Model 1, χ2(3) = 142, p < 0.001].

Observed means and estimated slopes (from the final, best fitting model) are 
shown in Fig.  1. This shows improvement in composition quality in both groups 
during Phase 1, with slightly slower improvement in the students subsequently iden-
tified for Tier 2 training. In Phase 2 students receiving Tier 2 training continued to 
improve while improvement for other writers plateaued. In Phase 3 learning rates 
were again very similar in the two groups, with very slightly faster learning in the 
group that had received Tier 2 training. Importantly, the difference between groups 
was substantially reduced in Phase 3 relative to Tier 1.

Significance tests on parameter estimates from the final model (Model 2) con-
firmed statistically significant difference in slopes for the two groups in each of the 
three phases [Phase 1, t(192) = −  3.6, p < 0.001; Phase 2, t(351) = 7.3, p < 0.001; 
Phase 3, t(256) = 5.3, p < 0.001]. Estimates for all fixed effect parameters in this 
model are given in Appendix Table G1 in Supplementary Information. To establish 
statistical significance for the decrease in difference between Groups in Phase 3 rela-
tive to Phase 1 we evaluated a model with main effects for phase and Group, and 
a dummy variable representing the interaction between Group and Phase 1 versus 
Phase 3. This interaction effect was statistically significant [t(161) = 4.5, p < 0.001].

Phase‑end assessment

In these analyses we predicted changes over time in measures taken from the 
phase-end narrative writing task (composition quality, word count, spelling and 
handwriting quality). We predicted these scores on the basis of time (pre Phase 
1, post Phase 1, post Phase 2, post Phase 3) and Group and their interaction, in 
linear mixed effects models with random by-subject and by-classroom intercepts 
and test-occasion slopes. We tested three nested models starting with fixed effects 
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for the intercept (Model 0), then adding main effects of Group and Time (Model 
1), and then a dummy variable representing the Time (pre-phase vs. post-phase) 
by Group interaction in each of the three phases of the study (Model 2). For all 
four measures, Model 1 provided significantly better fit than Model 0 (χ2(4) > 48, 
p < 0.001), and Model 2 provided significantly better fit than Model 1 [quality, 
χ2(3) = 20, p < 0.001; word count, χ2(3) = 14, p = 0.003; percent correctly spelled 
words, χ2(3) = 14, p = 0.003; handwriting, χ2(3) = 15, p = 0.002].

Observed means from the Phase-end composition task measures are shown in 
Fig. 2. With the exception of spelling accuracy, these suggest a similar pattern to 
that found for performance on the probe tasks. Significance tests for differences 
in slopes for the two groups in each of the three phases gave the following: Phase 
1: quality, t(439) = 1.4, p > 0.05; word count, t(433) = − 1.4, p > 0.05; percent cor-
rectly spelled words, t(477) = 3.1, p = 0.002; handwriting, t(458) = − 1.7, p > 0.05. 
Phase 2: quality, t(433) = 4.1, p < 0.001; word count, t(436) = −  1.4, p = 0.042; 
percent correctly spelled words, t(420) = 4.0, p = 0.042; handwriting, t(388) = 3.6, 
p < 0.001. Phase 3: quality, t(425) = 3.3, p < 0.001; word count, t(457) = 1.7, 
p > 0.05; percent correctly spelled words, t < 1; handwriting, t(379) = 3.2, p < 0.001.
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There was evidence, therefore, that across Phase 2—the phase during which 
weaker writers received Tier 2 instruction—students receiving this instruction 
improved at significantly greater rate than those in the comparison group, on all four 
measures. Estimates for all fixed effect parameters are given in Appendix Table G2 
in Supplementary Information.

Figure 2 also indicates a decrease in the difference between groups at the end of 
Phase 3 compared to end of Phase 1 in composition quality, word count, and hand-
writing quality, but not in percentage of correctly spelled words. We looked spe-
cifically at this effect by adding a dummy variable representing the Phase (Phase 
1 vs. Phase 3) by group interaction to the main effects model (Model 1) detailed 
above. This effect was not statistically significant for spelling, but was significant for 
the other three measures [quality, t(453) = 4.1, p < 0.001; word count, t(435) = 3.3, 
p < 0.001; percentage of correctly spelled words, t < 1; handwriting, t(85) = 3.5, 
p < 0.001].

Teachers’ perceptions

We analysed transcripts of interviews using thematic analysis methods based in 
those described by Braun and Clarke (2006). Teachers’ responses were grouped 
within the following five themes, which mapped closely to the interview questions.

Initial impressions

All teachers were interested to take part in the program and wanted to find out 
whether it would benefit the students and themselves (Good impression and good 
expectations about the program. I was curious to know to what extent it would 
favour my students and my teaching practice—Teacher 1). However, they were 
uncertain about how to implement Tier 1 (…the vertigo of not knowing what to do, 
how to it, if I would do it right—Teacher 5), they thought it might interfere with 
other classroom activities and they wondered whether students were mature enough 
(I thought it was very complicated to start such a project when most of the students 
could barely write—Teacher 6).

Perception of students’ experience

Seven teachers reported that their students responded positively to the program (The 
children were delighted from the very first day. The activities motivated them a lot, 
they loved them in general—Teacher 4). Only one teacher reported overall nega-
tive student experience. One teacher reported that motivation decreased through-
out the program (At the beginning I saw that the students were more motivated…
but throughout the year, it became boring since it was a daily routine—Teacher 6). 
Also, one teacher reported that their students struggled to link the program with nor-
mal curricula.



 M. Arrimada et al.

1 3

Progress monitoring measures

Teachers’ views about these tasks were mixed. Several regarded them as repetitive 
and too difficult (“It was the most tedious task for them because it was repetitive. 
Beginning this activity in first grade…children don’t know…thinking about how to 
write is too hard for them”—Teacher 3). Two teachers explicitly stated that their stu-
dents did not like these tasks but one reported their students liking them. Two teach-
ers found these tasks useful (Thanks to these tasks, progress was monitored and we 
clearly saw the development. In some cases, this development was striking—Teacher 
8). All teachers emphasized the need to vary the topic to maintain students’ inter-
est (When you gave them different proposals, they invented, imagined, wrote about 
other experiences…—Teacher 5). There was a general belief that the probe tasks 
would be more appropriate in higher grades (“I would do this in second grade and 
give them more time, enlarge the task”—Teacher 4).

Strengths and weaknesses

All teachers agreed that the materials provided were the strongest point, since 
they supported theory and were highly motivating (“Materials were very good 
because they were interactive. Students found it very motivating to do things by 
themselves”—Teacher 2). All teachers but one reported they would use these 
materials in their future teaching practice, particularly the planning ones. Other 
strong points were the clear instructional sequence (Teacher 4), the utility of 
the program to support learning (teacher 6) and its validity to detect difficulties 
(Teacher 2). Teachers also valued the scripted sessions (i.e., “The handbook was 
very clear and I had no doubt about it. It was very well organized”—Teacher 1). 
Teacher’s biggest concern was the lack of time. They reported feeling sometimes 
burdened and being forced to take time away from other activities (i.e. “Due to 
the little time we had to work with the students…sometimes I felt burdened, really 
burdened”—Teacher 7). Another weakness was that, according to the teach-
ers, the students lacked the cognitive capacity to face such a program (i.e., “It 
is a great handicap to apply it so early because students are childish and imma-
ture”—Teacher 2). Two teachers also reported the program being too long. Only 
Teacher 3 mentioned the progress monitoring tasks as a weakness, though most 
had previously expressed some frustration at their frequency.

Recommendations

Seven teachers reported that they would recommend the program. Reasons include 
its systematic structure (Teacher 4), students’ positive responses (Teachers 5 and 8) 
and its innovative nature (Teacher 8). One teacher recommended starting in later 
grades and adapting it to classroom curricula. Another teacher suggested shortening 
the program. Only Teacher 2 said that they would not recommend the program.
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Parents’ perceptions

Table 1 presents frequencies of responses and the coding system. Correlation among 
scores on questionnaire items can be found in Appendix Table G3 in Supplementary 
Information.

Most parents reported being surprised that their child was selected to receive Tier 
2 training, though very few reported seeing this support as unnecessary. Most par-
ents reported feeling happy for their child to receive extra help and reinforce class-
room practice. Some expressed concerns about their child’s lower achievement and 
their own lack of time and/or experience. Unexpectedly, most parents did not report 
concern about their child’s reactions towards the program. The majority reported 
that their child felt either happy or indifferent about being selected.

Overall, parents reported frequent and positive interactions with their child over 
the program. Most parents reported finding no difficulty in keeping their child’s 
attention and explaining the exercises, suggesting these were understandable. 44% 
of parents reported an increase in their child’s motivation towards writing following 
Tier 2 training. Only 3 parents indicated that their child enjoyed few or none of the 
activities. Parents tended not to report a change in their relationship with their child 
following Tier 2 training. However, parents were more likely to report an improved 
relationship with the school. Parents did not report helping their children with writ-
ing tasks more often after the end of the Tier 2 program, though they reported feel-
ing more confident and willing to do so.

Finally, parents reported positive experiences of the program and stated that they 
would participate again. Only one parent reported a negative experience. A sub-
stantial majority of families reported finding Tier 2 useful and appropriate for their 
child’s academic level, although some reported the tasks being either too easy or too 
difficult.

Discussion

This study describes a rigorous implementation of an RTI approach to teaching 
writing at the beginning of compulsory education. Previous research has explored 
the effectiveness of approaches to teaching written composition in first grade by 
evaluating relatively short interventions delivered to either whole classes or small 
groups (Arrimada et  al., 2019; Harris et  al., 2015; Zumbrunn & Bruning, 2013). 
Interventions are claimed as successful if average performance across all interven-
tion students increases relative to controls. Our approach here was different. We 
took approaches to writing instruction previously found successful and applied them 
across a longer period of time, monitoring students’ progress and remediating when 
students’ progress fell behind that of their peers. We aimed to establish the feasi-
bility and potential value of this RTI approach implemented within single-teacher 
classrooms, with parents recruited to supervise the additional training.

We believe our study provides preliminary evidence that parent-supported Tier 2 
intervention is effective in bringing struggling students’ performance back into line 
with their peers’. First, we found that composition quality improved for all students 
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across the program. Mean text length increased across the whole sample, as did the 
number of features associated with good narratives (increases of 4.1 features in the 
comparison group and 5.5 in the intervention group—Fig.  2). This suggests that 
students learned skills for developing narrative structure alongside transcription. 
Thus, the instructional approach adopted seems to have potential in the context of an 
extended, teacher-implemented program.

Second, and more importantly, we found that Tier 2 students showed improved 
learning rate and gained substantially in overall performance, relative to their peers. 
Across Phase 2 performance on the phase-end narrative task improved very substan-
tially for the Tier 2 intervention group, while the comparison group showed much 
more modest improvement (Fig. 2). Also, composition quality in the progress moni-
toring tasks showed accelerated learning during the Tier 2 period for students who 
received this additional support (i.e. who were slower learners in Phase 1 (Fig. 1). 
This provides reasonable evidence that improvement resulted from Tier 2 training.

The only measure that did not show improvement in the Tier 2 sample in Phase 
2, relative to the comparison group, was the accuracy of the spelling in the students’ 
texts. This might be because first-grade normal curriculum already has a strong 
focus on spelling. Both conditions were already close in performance at the begin-
ning of Phase 2. Simply adding some spelling homework was not enough for weak 
writers to show significantly more improvement that their average peers. A second 
explanation might be related to the fact that our spelling instruction focused strongly 
on direct teaching of spelling rules. Embedding spelling instruction in context (e.g., 
O’Flahavan & Blassberg, 1992) may produce stronger results when spelling is 
assessed in the context of a composition task. Spelling within written composition 
is in part determined by the child’s spelling ability but is also determined by the 
words that the child chooses to write, and an interaction between these two factors. 
Improved composition performance across Phase 3 in the Tier 2 group was associ-
ated with an increase in productivity and overall text quality. This may be  achieved 
without extending the vocabulary that they use to express their ideas beyond those 
words that they felt confident to spell correctly.

Across Phase 2, Tier 2 students showed improvement in the neatness of their 
handwriting, alongside with increases in the length and sophistication of their text. 
This is consistent with previous findings suggesting that handwriting training results 
in students including appropriate rhetorical features in their texts (Limpo et  al., 
2018). Handwriting instruction is associated with significant gains in text quality 
(see meta-analysis by Santangelo & Graham, 2016).

The comparison group did not show improvement during Phase 2. This may 
have resulted from the fact that Tier 1 instruction in Phase 2 largely reproduced the 
instructional activities in Tier 1 instruction in Phase 1. However students in the com-
parison group did show improvement across Phase 2 in performance on the phase-
end narrative task.

Our program was implemented in single-teacher classes, with parents’ support. 
This demanded time and effort from teachers and parents, and so buy-in from both 
groups was essential to the success of the program. Teachers’ and parents’ expe-
riences suggest, with some caveats, that this was achieved. Teachers, with some 
reservations, found the program feasible to deliver and believed it benefitted their 
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students. Teachers’ experiences in our study were similar to those of elementary 
grade teachers who implement RTI-based reading programs and find that the num-
ber of students who struggled dropped after receiving multi-tiered support (Green-
field et  al., 2010; Stuart et  al., 2011). In the present study, teachers also saw the 
program as valuable for their future teaching and would recommend it to colleagues. 
However, as in previous studies, teachers sometimes felt overwhelmed by the 
demands that the program placed on their time (Castro-Villarreal et al., 2014; Mar-
tinez & Young, 2011).

Negative perception of the progress monitoring tasks may in part have been due 
to the form that the task took in our particular implementation, rather than having to 
implement progress monitoring tasks per se. Tasks of the form used in the present 
study (10  min narrative compositions in response to a very general prompt) have 
also been used in previous research with similar aged writers (Kent et  al., 2014). 
However alternatives exist. For example Coker and Ritchey (2010) describe and 
evaluate a measure designed to be   used by teachers for progress monitoring in a 
RTI programs delivered in kindergarten and first-grade. This requires children writ-
ing two sentences in response to two separate prompts, with a 3 min time limit per 
sentence. Tasks of this form do not permit assessment of the child’s ability to form 
written narrative structure. However teachers, and students, may have found them 
less motivationally demanding. Some teachers also believed their students were not 
mature enough to start learning composing skills. This might be expected in educa-
tional contexts where normal classroom practice focuses almost exclusively on tran-
scription, as is the case in Spain (Cano & Cano, 2012).

Teachers’ perceptions and experiences are likely to be in part due to impacts of 
the demands of delivering the program on their self-efficacy. Research suggests 
that teachers’ self-efficacy for teaching writing is often not very high and, at least 
in some educational contexts, they feel their training gives them inadequate prepa-
ration (Brindle et  al., 2016; De Smedt et  al., 2016; Graham et  al., 2008; Rietdijk 
et  al., 2018; Sánchez-Rivero et  al., 2021). The program that we asked teachers to 
implement required instruction in written composition at an earlier stage than they 
were  used to, and the implementation of unfamiliar lesson plans and curriculum-
based assessment. These further demands are likely to have reduced teacher self-
efficacy still further.

Preliminary findings about parents’ perceptions suggest that parents who sup-
ported the Tier 2 training were broadly positive about the experience. They reported 
that the program benefitted their children and that they would be willing to partici-
pate again. Parents’ concerns were mostly focused on lacking time or experience to 
help their children with the tasks and, particularly, the fact that their child was show-
ing slower learning. Overall, teachers’ and parents’ perceptions point to the feasibil-
ity of our approach in single-teacher full-range classes. Note, however, that parents’ 
and teachers’ roles were very different. While teachers were instructors who played 
an active role in delivering instructional content, the Tier 2 intervention relied on 
the completion of instructionally self-contained tasks. Parents’ role was mainly to 
ensure that their child understood what they were being asked to do and that the 
tasks were completed. This should be borne in mind when making claims about the 
feasibility of our program in other contexts.
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We believe, therefore, that our findings, provide preliminary evidence for the 
value of an RTI approach to writing instruction from the start of school, based on 
continuous progress monitoring and then support for students who were slow to 
develop writing skills at the start of first grade.

Limitations and future research

Reviewers of a previous version of this paper questioned the validity of our tool 
for assessing parents’ response to the intervention. A detailed analysis (and there-
fore, strong claims) about parents’ perceptions on the implementation of RTI-based 
programs was beyond the scope of this study. Our parent questionnaire data do, we 
believe, provide evidence that parents saw our program as manageable and worth-
while. However, future research might usefully conduct open-ended interviews and 
/ or develop more robust psychometric measures for establishing parents’ beliefs 
about the program. Parents’ perception of and experiences with the Tier 2 interven-
tion have, of course, direct impact in whether or not the training is successful.

With regards to the main focus of our paper: Although our findings are consist-
ent with the effectiveness of the parent-supported Tier 2 training, other explanations 
are possible. It is possible that improvement in this group during Tier 2 was purely 
maturational and independent of instruction. Our study did not control for this pos-
sibility. In the context of our study, with researcher-provided instructional materials 
used throughout and continual monitoring of student progress, we could not justify 
a group of students identified as needing additional support not then receiving this 
support.

A more general question is whether the approach as a whole is more effective in 
developing students’ writing than a curriculum without regular progress monitoring 
and multi-tiered instruction. Future research should involve a large-scale comparison 
of the RTI approached with schools that follow a traditional curriculum. We see our 
relatively large-sample pilot study as a necessary initial step before performing a full 
randomized controlled, multi-school evaluation of this approach. The methods and 
findings of the research reported in this paper demonstrate feasibility, and therefore 
provide the basis and justification for such a study. Providing that future controlled 
studies actually confirm that our approach is effective, it would also be interesting to 
test the individual efficacy of each component of our program, to complement posi-
tive results on its current whole-package nature.

Finally, results of this study should be treated with caution when generalising 
them to other educational settings. First, all participants came from families with 
mid to high socio-economic status. Although supervision of Tier 2 tasks did not 
require skills above general literacy, there is a possible relationship between socio-
economic status and motivation to engage. Second, it is worth noting that both Tier 
1 and Tier 2 instructional content was tailored to the specific educational context. 
All students in the present study had received some instruction in handwriting, letter 
knowledge, and basic spelling prior to school entry. Results might differ in educa-
tional systems where students do not receive any writing instruction prior to starting 
school.
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