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Protocol: An efficacy randomized controlled trial of a Spelling program in 

primary schools  

 

Abstract 

This paper presents the research protocol for an efficacy randomized controlled 
trial of a spelling program in primary schools. The program is a workforce 
development program that supports Teachers and Teaching Assistants 
develop and deliver targeted spelling instruction to children aged 8-10. The 
protocol outlines a research design to assess whether the program delivered 
over 10-12 weeks improves spelling, writing and reading-comprehension 
outcomes, in a sample of 120 children from 10 schools in two English districts 
with high socio-economic disadvantage. The outcome measures include 
spelling and reading standardized tests, and spelling/writing diagnostic test. A 
process evaluation will measure fidelity and potential for scale-up. 
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1. Background  
The consequences of poor spelling are apparent in reading and in writing. In 
2013, to address poor literacy outcomes in England at age 11, the UK 
government introduced a standardized spelling, punctuation and grammar test 
for primary school age children (Department for Education, 2013). This test 
was to accompany the already existing standardized reading test completed 
by pupils aged 11.  
 
This move to implement spelling tests and by consequence spelling 
instruction in primary education is congruent with recommendations from 
research (Foorman & Petscher, 2010). The literature identifies spelling ability 
as an independent predictor of both fluency and reading comprehension, 
above and beyond reading fluency (Nunes, Bryant & Barros, 2012; Little & 
Hart, 2016). 
 
As reading is recognized as a foundational skill for learning (Snowling & 
Hulme, 2012), and beyond the UK situation, there is also international interest 
in improving reading comprehension levels (Organization for Economic Co-
operation and Development, 2017; The United Nations Educational, Scientific 
and Cultural Organization, 2009), encouraging spelling instruction in 
classrooms is a reasonable strategy for improvement.   
 

With respect to writing, research suggests that lack of knowledge of a word’s 
spelling leads to avoidance of words and, hence, less lexical diversity (Moats, 
Foorman & Taylor, 2006). Although fast and accurate spelling is a key 
component of writing fluency, there is limited high-quality evidence about how 
to teach spelling (DFE, 2012; EEF 2017).  
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The following protocol describes a Level 3 efficacy randomized controlled trial 
(Early Intervention Foundation, 2018) study aimed at evaluating the impact of 
a new spelling program on pupils’ attainment in spelling, writing and reading 
comprehension on a targeted basis. This study has been funded by the 
Education Endowment Foundation North East Primary Literacy Campaign in 
the UK, as part of the Transforming Tees Advocacy program. 
 

2. The Intervention  
The Fischer Family Trust (FFT) spelling program was developed in 2018. The 
intervention is delivered by practicing Teachers/Teaching Assistants in 
mainstream UK settings for pupils aged 8 to 10 years, and workforce 
development is an essential part of the program. All Teachers/Teaching 
Assistants involved in delivering the program receive one and half days’ off-site 
training from FFT, who also provide on-site advisory support during delivery of 
the program (half day in schools). The training covers the knowledge, skills and 
understanding that practitioners need to deliver the FFT spelling program in a 
targeted format.  The training covers an understanding of the nature of spelling 
and a multi-strategy approach key to spelling instruction; learning activities, and 
instructional components such as diagnosing student’s spelling issues, how to 
conduct spelling sessions and associated issues such as the use of planning 
and recording sheets.  
 
Spelling instruction to the identified small group of pupils, selected on the basis 
that they are ‘good writers but poor spellers’, is teacher-led. The task is to 
encourage spellers to draw on three sources of information (sound, meaning 
and visual) to emphasise a balanced approach to learning spelling, starting 
from the specific difficulties vulnerable spellers demonstrate.  This approach is 
modelled by the teacher. The participants are pupils in mixed-ability Year 4 and 
5 classes (8 to 10 years).  
  

Teachers and Teaching Assistants involved in this targeted spelling program 
deliver sessions of 15-20 minutes in length to small groups of approximately 3 
pupils aged 8 to 10 years (Year 4 and Year 5 in primary schools in England) 
who have been identified as being ‘good writers and poor spellers’. The 
frequency in this targeted program is 2-3 times a week for approximately 12 
weeks over one academic term. 
 
The program is structured as follows over the 10-12-weeks of delivery: 
• Weeks 1 to 3/4: Phase 1 - Individual spelling errors focus 
• Weeks 3/4 to 6/8: Phase 2 - Expanding from specific word errors to word 

sets which follow the same sound or meaning patterns 
• Weeks 6/8 to 9/12: Phase 3 - Focusing on most common areas of weakness 

(as identified by the miscue) 
• Week 12: Preparation for returning to classwork, pre or re-teaching of class-

based objectives. 
 
The FFT spelling program comprises:  
a) A diagnostic analysis tool of pupil spelling skills to identify instructional 

requirement and progress;  
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b) A set of strategies (sound, meaning, visual) – used to develop a balanced 
approach to spelling instruction and learning modelled during training and 
included in a teacher manual;  

c) Materials –a resource box including magnetic letters, phoneme frames, 
game boards and activities including specific approaches to teaching and 
learning spellings which constitute the consistent practices to be embedded 
when learning new spellings (involving use of phonic, meaning and visual 
clues), and a spelling journal for pupils to capture development.   

 
The spelling program is summarised in Table 1. The treatment group pupils 
receive the intervention, while the control group pupils continue with business 
as usual, comprising of their normal and specific literacy instruction practices 
for pupils aged 8 to 10 years.  
 

Table 1: Spelling Program TIDieR checklist (Hoffman, Glasziou, Boutron, Milne, 
Perera, Moher, Altman, Barbour, Macdonald, Johnston, Lamb, Dixon-Wodds, 
McCulloch, Wyatt, Chan, & Michie, 2014). 
 
ITEM No. Item  

Brief Name  

a Spelling program (Targeted intervention) 
Why  

b 
Training program for teachers aimed at improving spelling ability of pupils 
aged 8 to 10 years  

What  

c 

Materials: A teacher training program delivered by the Fischer Family Trust 
Literacy, which includes external school training (for teachers and teaching 
assistants) interspersed with internal follow up support/training. 
Resources: including teacher manual, diagnostic tool, and teaching 
resource box. 

d 

Procedures: External school training for the spelling program teacher lead, 
and designated teaching assistants. Internal follow up training/support 
session have overarching themes of spelling teaching using a diagnostic 
tool and balanced instructional approach including three strategies: sound, 
meaning and visual elements. 

Who Provided  

e Spelling trainer provides teacher and teaching assistant internal and 
external training. Teachers and teaching assistants provide spelling 
diagnostic and instructional activities to pupils based on their training 

How  

f Initial training sessions provided to groups of teachers 

Where  

g External training provided out of school setting. Internal training provided 
in school setting including classroom. 

When and how 
much 

 

h There are two external training sessions and one internal follow up 
sessions over the 12 week period. Teachers are utilizing their training over 
the course of the program. 

Tailoring  

i The program logic model was not changed during the research and is 
included in Figure 1. 

Modifications  
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j No program modifications are being made during the trial. 

How well  

k Planned: This will be assessed through the research process evaluation 

l Actual: This will be assessed through the program pragmatic Randomized 
Controlled Trial evaluation.  

 
 
3. Program Theory of Change (ToC)   
The logic model (Figure 1) describes the program components (Inputs, outputs, 
outcomes), including the theory of change, and how implementation factors 
relate to program outcomes.  
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Figure 1: Spelling program Logic Model 

 

 

Inputs

•Ten schools 
participate 
including one 
designated teacher 
lead and teaching 
assistants to deliver 
the program.

•Teacher training 
includes: 1.5 days 
external training 
sessions, and 0.5 
day in-school 
support session.

•120 Targeted 
pupils participate in 
the spelling 
program 

Outputs

•Teaching Assistants 
plan and deliver the 
spelling sessions to 
groups of 3-4 pupils

•Over 10-12 weeks, 
2-3 Spelling 
sessions (15-
20minutes each) are 
delivered weekly in 
schools. 

Short term 
Outcomes

•Teacher and 
Teaching 
Assistant Spelling 
knowledge, 
diagnostic skills 
and spelling 
instruction 
improves

•Pupil awareness 
of spelling 
approaches 
including sound, 
meaning and 
visual improves

Medium term 
Outcomes

•Pupil spelling and 
writing ability 
improves

Long term 
Outcomes

•Pupil reading 
comprehension 
ability improves

Implementation Factors: Teacher training attendance; Teacher engagement; Spelling 
sessions delivery dosage. 
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3.1 Underpinning Theory of Intervention 

The underpinning Theory of Intervention is as follows. As shown in logic model 
(Figure 1), the overall aim of the spelling program is to increase the spelling 
ability of children, resulting in improved writing and reading comprehension. In 
order to achieve these outcomes teacher training is necessary to improve 
teacher knowledge  and change professional practice of spelling instruction, 
and pupils need to be exposed to regular spaced instruction using a multi-
strategy spelling approach (sound, meaning and visual).  
 
It is accepted that there is limited high-quality evidence about how to teach 
spelling (DFE, 2012; EEF 2017).  The spelling program therefore seeks to 
address this by first improving teachers’ awareness of spelling strategies and 
pedagogical methodologies and tools to implement in the classroom, based on 
evidence of effective practice. This aim is congruent with research which 
suggests that pupil spelling abilities can be enhanced through spelling teaching 
instruction, resulting in writing fluency (Bhattacharya & Ehri, 2004) and 
improved reading comprehension (Foorman & Petscher, 2010; Nunes et al, 
2012).  
 
One of the key elements of the spelling intervention is high quality professional 
development based on evidence-informed theory (Coe et al., 2014). In this case 
this includes distributed learning, scaffolded learning, and learning using a 
multi-strategy approach to spelling (sound, meaning, visual). The training for 
the spelling program is delivered through external training days where groups 
of teachers come together from different schools to learn together, combined 
with in-school support of teachers by program trainers. Teachers are trained on 
both how to deliver the program, and how to identify children who may have 
poor spelling using a diagnostic spelling tool which includes three elements: 
sound, meaning and visual approaches. This tool is adapted from Peters and 
Smith (1993) and O’Sullivan and Thomas (2007), although these include 
phonetic and visual approaches only in their diagnostic tool which undervalues 
the importance of meaning in spelling instruction and diagnosis.  
 
During spelling instruction teachers focus on developing three strategies with 
children: visual, sound and meaning. Training and materials are based on the 
following underpinning theories and evidence: 
With respect to reading, incomplete orthographic representations impede 
decoding (Foorman & Francis, 1994).  In addition to reading fluency skills, 
spelling as a skill is significantly related to success in reading comprehension 
(Ehri, 2000; Hook & Jones, 2002; Pikulski & Chard, 2005; Nunes, Bryant, & 
Barros, 2012), and spelling instruction must be a part of a teacher’s goal to 
engage students in reading for understanding (Foorman & Petscher, 2010). 
With respect to writing, fast and accurate spelling is a key component of writing 
fluency (Bhattacharya & Ehri, 2004), and  lack of knowledge of a word’s spelling 
leads to avoidance of words and, hence, less lexical diversity (Moats, Foorman, 
& Taylor, 2006).  
 
The spelling program is underpinned by the theories of distributed learning, 
scaffolded learning in small groups, and a multi-strategy approach to teaching 
spelling which includes, sound, meaning and visual approaches. 
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1) Distributed learning or spaced learning which stem from the psychology and 
neuroscience literature , where two or more study periods are separated in time 
by an inter-study interval, has been hypothesized to have a greater impact on 
learning outcomes than block learning (Rea & Modigliani, 1985, 1987; 
Seabrook, Gordon, Brown & Solity, 2005; Solity & Vousden, 2009).  
 
2) Vygotsky’s theory (1978) of learning within the ‘zone of proximal 
development’ which requires mediation and carefully directed support, also 
underpins this spelling program, which includes structured delivery in small 
groups of three children working together with teacher support to make this 
scaffolded learning possible. This approach is in line with research which 
suggests scaffolding is effective (Van de Pol, Volman & Beishuizen, 2010).  
 
3) Research suggests that spelling involves representing sounds in words, 
representing the words themselves and the links between words (Apel & 
Masterson, 2001; Treiman, 2017). Difficulties with morphology are said to affect 
the spelling skills of children, impeding the ability to build an orthographic 
(spelling) lexicon and to represent morphemes in written language (Nelly, Broc, 
Olive & Dockrell, 2018). Statistical-learning theories of spelling development 
propose that young children make use of multiple regularities in the 
orthography, including morphology (Deacon & Kirby, 2004; Pacton & Deacon, 
2008; Treiman, 2017). The Lexical Quality Hypothesis suggests that variations 
in orthographic and phonological decoding contribute to variations among word 
reading and comprehension skills (Perfetti, 1985; Perfetti & Hart, 2002). When 
tested, spelling is found to be a key predictor of reading comprehension, outside 
of the more commonly studied phonological decoding predictors (Little & Hart, 
2016). 
 
A multi-strategy approach to spelling development which includes practicing 
phonological, morphological and visual awareness is hypothesized to improve 
spelling ability and to have an impact on both writing and reading 
comprehension outcomes. In addition to fluency skills, spelling as a skill is 
significantly related to success in reading (Ehri, 2000; Hook & Jones, 2002; 
Pikulski & Chard, 2005). It is hypothesized therefore that if children improve 
their morphological awareness in spelling, they will take advantage of the 
meaningfulness of morphemes for reading comprehension (Nunes et al., 2012). 
Nunes et al., (2012) demonstrate that the use of both grapho-phonic units and 
the use of morphemes in spelling are necessary in spelling instruction, and that 
a multi-strategy approach to spelling is predictive of improvements in reading 
comprehension. 
The impact of the multi-strategy approach of the spelling program on spelling, 
writing and reading comprehension abilities of pupils will be investigated using 
a spelling diagnostic measure and an online spelling and reading 
comprehension test measure respectively. 
 
3.2 Theory of Change 
 
Figure 1 also illustrates the ToC. It is proposed that by providing a structured 
spelling program and appropriate training to teachers and teaching assistants, 
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that the processes underpinning the teaching of spelling can be changed. This 
assumes that the training will impact on the professional action of teachers 
and teaching assistants, resulting in use of alternative pedagogies. As a 
result, it is projected that pupil use of sound, meaning and visual approaches 
to improve their spelling skills and spelling knowledge will lead to improved 
spelling. This in turn will lead to improved writing and finally to improved 
reading. 
 
Teacher surveys and attendance at training, in addition to spelling instruction 
dosage will be analyzed as implementation factors/mediators for outcome 
change. 
 
 
4. Research Plan 

Research questions 
The spelling program study will be a Level 3 efficacy trial (randomized at the 
individual pupil level, using block randomization to ensure even numbers of 
intervention and control pupils in each arm of the trial within each of the 10 
schools) complemented by a process evaluation. The study will primarily look 
at the effect of the spelling program on the spelling ability, writing ability and 
reading ability of children in primary schools. Pre and post-test measures of 
120 children in 10 schools will assess the efficacy of the spelling program in 
optimal conditions on a small scale. 
 
The study will address the following questions: 

a) Can the program be delivered in primary schools? 

b) What is the impact of the spelling program at post-test on:  
 Children’s spelling ability 
 Children’s writing ability 
 Children’s reading ability? 

c) Does the impact of the program differ significantly according to variations in 
implementation fidelity? (Process evaluation) 

d) Is the program scalable? 

 

Answers to the above questions will inform decisions as to whether the program 
is ready to be scaled to an effectiveness trial. 
 
 
5. Design summary of the randomized controlled trial (RCT) and process 
evaluation 

5.1 Logic Model: A logic model has been developed for the spelling program 
intervention (Fig. 1). The logic model will help guide the process evaluation and 
enable us to interpret the findings of the RCT. The SPIRIT guidelines have been 
consulted to help structure the protocol for this trial (SPIRIT, 2015). 
 
5.2 RCT Evaluation: The main outcomes will be evaluated using ANCOVA 
analysis. The RCT will test for changes in both children’s spelling, writing and 
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reading abilities. Any changes in the intervention group receiving the 10-12-
week spelling program will be measured against the control group who do not 
receive the treatment. It is calculated that the sample is large enough to detect 
a significant Effect Size of 0.2, with p>0.05, and 80% power (Soper, 2019). 
Results will also be presented as Effect Sizes and Cohen’s d  will be calculated 
for each of the main outcome measures. 
 
5.3 Process evaluation: A process evaluation will supplement the RCT to 
measure the fidelity to implementation for the program. Guided by the MRC 
Framework (Moore, Audrey, Barker, Bond, Bonell, Hardeman, Moore, 
O’Cathcain, Tinati, Wight & Bair, 2015) the process evaluation will seek to 
assess whether the spelling training was attended, teacher engagement, and 
dosage of implementation. To help assess this, the trainer will provide naturally 
occurring training attendance data, and teacher leads and teaching assistants 
will complete a post-program perception survey, including questions about 
learning for the control group during the program. 
 
 
6. Assessment procedures 
 
All children in both intervention and control groups will be tested before and 
after the intervention. Schools will be provided by the trainers with guidance to 
select the 12 children from years 4 and 5 who are good writers and poor 
spellers. 

6.1 Pre-test measures 

The selected children, 12 from years 4 and 5, will be tested prior to teacher 
training and program intervention.  

 Spelling pre-test: All the children in the study (n=120) will complete a 
standardized spelling test, the New Group Spelling Test, the digital 
version, from GL-Assessment. This is an adaptive test which has high 
reliability (Alpha values 0.95) (GL-Assessment, 2018). All children will be 
tested in exam conditions by schools prior to teacher training and program 
intervention. These will assess children’s spelling ability, including overall 
spelling and number of spelling words attempted. 

 Spelling diagnostic pre-test: Two recent pieces of writing  from the 
selected children will be used to undertake the diagnostic test prior to 
teacher training and program intervention.  

 Writing measure: Two piece of free writing undertaken by all children will 
be used to undertake analysis of fluency, complexity and accuracy of free 
writing in English. 

 
6.2 Post-test measures  

These will be repeated with all treatment and control children 12 weeks after 
the program has started. This will include the following tests: 
 Spelling post-test: All participating children from each school will complete 

the online standardized spelling test, the New Group Spelling Test from 
GL-Assessment. All children will be tested in exam conditions by schools  
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 Spelling diagnostic post-test: Two recent pieces of writing  from the 
selected children will be selected by the school and sent to the FFT 
Literacy trainer to undertake the diagnostic test after the end of the 
program delivery. 

 Writing measure: Pupils will be asked to undertake a free writing task. 
Free writing will be assessed using the formulae described by Wolfe-
Quintero, Inagaki, and Kim (1998). They described measures for analysing 
the fluency, accuracy and complexity of free writing in modern languages. 
The formulae they described for fluency was number of words per 
sentence, for accuracy was number of mistakes per sentence and for 
complexity was number of clauses per sentence (or grammatical 
complexity). All analysis will be undertaken by the same researcher to 
ensure internal consistency between analysis of free writing. 

 Reading post-test: The selected children from each school will complete 
an online standardized reading test, the New Group Reading Test (digital 
version) from GL-Assessment. This is an adaptive test which has high 
reliability (Alpha values 0.9) (GL-Assessment, 2018). All children will be 
tested in exam conditions by schools prior to teacher training and program 
intervention. These will assess children’s reading ability, including 
sentence completion and reading comprehension. 
 

6.3 Dosage record: 

A 12-week teacher implementation session delivery plan (including 2-3 weekly 
sessions of 15-20 minutes each) will be used by teachers to record weekly 
delivery data and will be collected at post-test to help measure the program’s 
implementation fidelity.  

6.4 Teacher questionnaire at post-test 

The teachers and teaching assistants will be asked to fill in a questionnaire at 
post-test for their feedback regarding the spelling program and the 
implementation process. All questionnaires will be completed online using 
Lime Survey. The teacher questionnaire will consist of 19 questions to include 
11 questions measured on a 4-point scale ranging from ‘strongly agree’ to 
‘strongly disagree’. In addition, the questionnaire will include 5 open questions 
and three closed questions with menu of options about session delivery.  
 

6.5 Training delivery naturally occurring data: training attendance. 
Training attendance records will be collected by FFT Literacy program 
trainers. 
 
Instruments and measures are summarized in Table 3. 
 
Table 3: Measurement tools 

Outcome Instrument Completed by Alpha values 
Overall spelling New Group Spelling 

Test  
Pupil 0.95 (GL 

Assessment, 
2018) 

Number of words 
attempted 

New Group Spelling 
Test – number of 

Pupil 0.95 (GL 
Assessment, 
2018) 
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words attempted 
subtest 

Writing Diagnostic test Trainer using 2 pieces of 
pupil writing. 

n/a 

Writing Analysis of free writing 
using independently 
developed formulae 
for analysis of fluency, 
accuracy and 
complexity. 

Pupil and analysed  by 
Researcher 

n/a 

Reading 
Comprehension 

New Group Reading 
Test – Passage 
Comprehension 
subtest 

Pupil 0.9 (GL 
Assessment, 
2018) 

Overall reading New Group Reading 
Test 

Pupil 0.9 (GL 
Assessment, 
2018) 

Reading accuracy New Group Reading 
Test – Sentence 
completion subtest 

Pupil  0.9 (GL 
Assessment, 
2018) 

Implementation 
factors 

   

Dosage 10-12-week 
implementation (1/2 
hour to 1 hour weekly) 

Teacher n/a 

Teacher 
engagement 

Training attendance Trainer n/a 

Teacher 
engagement 

Teacher survey Teacher n/a 

 
 
7. Sample 
 
120 pupils in Years 4 and 5 (pupils aged 8 to 10 years), from 10 schools in the 
North East of England will be recruited to the trial. The trial recruited 6 students 
from each class (3 to act as intervention and 3 to act as control), 12 from each 
school. Pupils were eligible to take part in this trial if the school selected them 
as being good writers but poor spellers, using the guidance provided to them. 
 
8. Randomization 
 
Pupils will be individually randomized to condition. This will be undertaken by 
listing the students alphabetically within their year group and school. A random 
number generator (Random Number Generator for iPhone version 5.0 by 
Nicolas Dean) will be used to generate a whole number between 0 (control) 
and 1 (spelling intervention). Once the first student from a class was assigned 
to condition the other 5 students were randomized sequentially to condition. 
This will ensure even numbers of intervention and control pupils in each arm of 
the trial. 
 
9. Sample size calculation and analysis 
 
The primary outcome will be to establish Effect Sizes of the intervention. In line 
with MRC exploratory trials, Effects Sizes and 95% confidence intervals will be 
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presented.  
 
10. Personnel 
 

 Professor Allen Thurston, Queen’s University Belfast 
 Dr Maria Cockerill, Queens University Belfast 
 Andy Taylor, Fischer Family Trust Literacy (program trainer). 

 
11. Timescales 
 
The planned timescale for the research is from September 2018 until 
December 2018. Table 2 below outlines a summary of the key milestones. 
 
Table 2. Gannt Chart of timescales 
 

Activities Jun18 Jul18 Sep18 Oct18 Nov18 Dec18 Jan19 Feb19 Mar19 Apr19 

Develop 
logic model 

          

Recruit 
schools 

          

Diagnostic 
pre-test and 
writing 
measure 

          

Spelling 
pretest data 

          

Develop 
survey 
measures 

          

Training day 
1 (1.0) 

          

Program 
delivery in 
schools 

          

Training day 
2 (0.5) 

          

In-school 
support visit 

          

Spelling post 
test 

          

Diagnostic 
post test and 
writing 
measure 

          

Reading 
post test 

          

Teacher 
survey 

          

Session 
delivery data 

          

Analysis of 
data 

          

Write-up to 
include 
process 
evaluation 

          

Final report           
 
 
 

12. Cost 
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The cost of implementing the program will include resources and personnel 
time spent on delivering the program with follow up support. The cost of the 
spelling program implementation will be estimated per pupil over a one-year 
period and will include: Teacher training 1.5 days (external sessions); teacher 
in-school support session 0.5 days; teacher manual, spelling instruction 
resource box for session delivery. 
 
13. Ethics 
 
The trial was approved through two ethics procedures. The intervention of the 
trial and testing was approved by the Headteachers who took part in the trial. 
The subsequent matching, combining and analysis of data was approved by 
the School of Social Sciences, Education and Social Work Ethics Committee 
from Queen’s University Belfast. 
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