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The MORPH Project: A reading and spelling intervention study 

 

Executive Summary 

 

1. Some children reach the later years of primary school with weak reading and spelling 

abilities compared to their peers. There are many potential reasons for this outcome: 

developmental reading difficulties, difficulty accessing the curriculum because of 

limited English language skills, socioeconomic disadvantage or illness, or inadequate 

instruction. Whatever the reason, poor reading and spelling skills can result in 

negative outcomes such as reduced occupational choices, poor mental health, and 

increased involvement with the criminal justice system. Therefore, it is crucial to 

determine which methods of instruction are capable of improving children’s reading 

and spelling skills, enabling them to achieve the best possible educational outcomes.  

 

2. One method of instruction that might be beneficial is to teach children about the 

morphological (structural and meaning-based) and etymological (historical) 

relationships between words. In English, relationships between letters and sounds 

are sometimes regular, but spellings are influenced by morphology and etymology, 

and often preserve meaning-based connections over and above letter-sound 

regularity. 

  

3. It is possible that teaching children about these morphological and etymological 

relationships would give them access to more regularity within the spelling system, 

which could help them remember and recognise a greater number of words. Because 

this type of instruction involves talking about the history of words and exploring 

logical relationships between word parts, it could potentially be more interesting and 

motivating for children who struggle to learn relationships between letters and 

sounds.  

 

4. Existing studies have shown that for typically developing readers, morphology-based 

instruction can result in improvements in reading, spelling, vocabulary, morphological 

knowledge, and in some cases reading comprehension. However, comparatively few 

studies have explored the effects of such instruction for children with reading and 

spelling difficulties. There is some evidence that morphological instruction can be 

effective for poor readers, but most existing studies have relatively small samples 
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sizes, and very few involve random assignment of individual participants to training or 

comparison conditions. Furthermore, methods of morphological instruction vary 

widely across studies, and in most existing studies, instruction is delivered either by 

highly trained research assistants or experienced teachers. In England, children with 

reading difficulties often work with teaching assistants, who may have no formal 

teacher training. It is not clear whether morphology-based instruction could be 

delivered effectively by these paraprofessionals.  

 

5. Therefore, there is a need for further experimental studies exploring the effectiveness 

of morphology-based training programmes for children with reading and spelling 

difficulties. In this study, we were interested in the effectiveness of a particular 

method of morphology-based instruction known as Structured Word Inquiry, which 

uses inquiry-based methods to teach children about the logic of the spelling system.  

  

6. This project compared Structured Word Inquiry with a comparison treatment 

designed to be as similar as possible in format, but without explicit instruction in 

morphological principles or the underlying structure of English spelling. In order to 

provide a particularly stringent comparison and maintain equipoise, we chose an 

evidence-based comparison intervention that was designed to be motivating and that 

we believed would provide children with an enjoyable way to practise reading words 

in meaningful text. We refer to this condition as “Motivated Reading”. 

 

7. Motivated Reading (MR) is based on a combination of Reciprocal Teaching 

strategies and Robust Vocabulary Instruction methods, methods which have been 

shown to be effective in improving vocabulary and reading comprehension abilities in 

children with reading comprehension difficulties. This intervention programme was 

developed in collaboration with Associate Professor Paula Clarke from the University 

of Leeds, and was selected because it allowed us to compare Structured Word 

Inquiry to an evidence-based programme where children receive equal amounts of 

time and attention, and learn about words in context, but do not learn anything about 

the sub-lexical structure of words. That is, children are encouraged to focus on 

meaning at the sentence level rather than at the morphological level.  

 

8. Both of the interventions were delivered by Teaching Assistants to small groups of 

children. We wished to determine whether Structured Word Inquiry intervention was 

effective over and above the effects of increased reading practise, external 
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motivation and small group attention.  

 

9. We were interested in two broad sets of questions. The first of these concerned the 

relative effectiveness of Structured Word Inquiry versus Motivated Reading for 

improving reading, spelling, vocabulary, reading comprehension and motivation to 

read. 

 

10. The second group of questions concerned factors affecting the efficacy of the two 

interventions, specifically, whether the effects of Structured Word Inquiry or 

Motivated Reading instruction vary as a function of age, initial levels of reading 

ability, and whether or not children speak English as an additional language. 

 

11. Recruitment for the study commenced in January 2016. Approximately 160 schools 

were contacted, first by letter and/or email and then by phone. In addition, the 

researchers provided written and verbal information to attendees of a Head 

Teacher’s conference. Thirteen schools agreed to join the study.  

 

12. We selected 20 children from each school (10 from Year 2 and 10 from Year 4), with 

the exception of two schools. One of the schools is a Junior school which starts at 

Year 3, therefore only Year 4 children were selected from this school. The other is a 

large school with a very transient population. At this school, twenty children were 

selected from each year level. This resulted in a total sample size of 270 participants 

(135 per group). 

  

13. Participants were selected on the basis of their nonword spelling and reading 

comprehension scores. Screening assessment was conducted in April and May 2016 

in order to identify suitable participants. All children in Years 2 and 4 at the 13 

schools (with parental consent) were screened on a 20-item version of the Diagnostic 

Spelling Test for Nonwords and the New Group Reading Test, a standardized, group-

administered test of reading comprehension. 

  

14. The children with the 10 lowest nonword spelling scores from each year level at each 

school were invited to participate in the study. When two children had the same 

score, the child with the lowest reading comprehension score was invited to 

participate. If a child did not receive parental consent to participate, the child with the 

next lowest spelling score was invited until all available spaces were filled. 
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15. Children were randomly assigned to receive either Structured Word Inquiry (SWI) or 

Motivated Reading (MR) for a full school year, and then receive the other intervention 

for a second year. Children were pre-tested on the outcome measures between May 

and July 2016, and post-tested on these measures in June and July 2017. 

 

16. Each group was scheduled to receive three 20-minute lessons per week for a total of 

24 weeks. Lessons were delivered to groups of five children by teaching assistants 

(TAs). The same teaching assistant delivered the intervention to both groups in each 

year level, so that any effects associated with the skill and experience of the TAs 

were balanced out across the groups. TAs were instructed to ensure that children did 

not see materials from the other training group. 

 

17. In Structured Word Inquiry (SWI), children learnt about the relationships between 

morphology, phonology, word origin, word meaning, and spelling. Lessons were 

taught using a problem-solving approach using tools such as word sums, word 

matrices and flow charts. In the first two lessons of each week, children were shown 

a word or series of words that represented a spelling pattern or concept (e.g. “Why is 

there a <g> in signature?). They would be asked to generate hypotheses about the 

spelling pattern and then practice applying what they had learnt to new words.  

 

18. In Motivated Reading (MR), children chose books to read from a selection donated 

by Oxford University Press. TAs then read the books aloud to children, and the group 

discussed the book. Discussion took the form of Reciprocal Teaching, in which 

children learnt to apply reading comprehension strategies (clarification, 

summarization, prediction and question generation). In one lesson per week, children 

learnt new vocabulary words using the Robust Vocabulary Instruction approach. In 

this approach, children learn flexible concepts for words and are exposed to word 

meanings in multiple concepts. 

 

19. Prior to the onset of the intervention, TAs attended a four day training workshop. For 

the first three days of the workshop, they received training in SWI, delivered by Dr 

Peter Bowers. On the final day of the workshop, they received training in Motivated 

Reading, delivered by Dr Danielle Colenbrander. More time was devoted to SWI 

because the methods used in Motivated Reading were more familiar to the TAs, and 

required less detailed knowledge of language structure.  
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20. TAs delivered the training lessons from manuals. For SWI, two lessons per week 

were scripted. The third lesson was a “practice lesson” in which the TA could decide 

to explore a word of the group’s choice, or reinforce a previously taught concept. For 

the first two terms of MR, two lessons were scripted reciprocal teaching lessons and 

the third was a scripted vocabulary lesson. For the second two terms, TAs were 

given lesson templates and a list of words to teach but had more freedom to deviate 

from the scripted lesson structure. Children were taught the same words in both 

training programmes, but via different methods. In SWI, children would complete 

word investigations and would learn about the morphological structure of the word. In 

MR, children would see the written form of the word and learn its meaning, but they 

would never see the word broken down into its morphological components, and 

attention was not deliberately drawn to the written form of the word. 

 

21. Each of the schools was visited approximately once a fortnight by a researcher to 

observe lessons and provide feedback. During this time, the researchers completed 

fidelity checklists, rating how well the TAs were able to deliver the lessons as 

planned. TAs were also asked to keep attendance records, and at the end of the first 

year, they were asked to complete a fidelity questionnaire, self-rating aspects of 

fidelity. 

 

22. Children were assessed on measures of reading, spelling, vocabulary, morphological 

awareness, reading comprehension and motivation to read. Data was analysed for all 

children who had pre-test and post-test data, regardless of whether they completed 

all the training lessons. One school left the study in January 2017, resulting in the 

loss of 20 participants. Seven children changed schools during the school year, one 

child was withdrawn from the study because his parents felt he did not need the 

intervention, and five children were withdrawn from the study at the request of their 

schools because their behaviour was disruptive to the rest of the group. We were 

able to post-test three of these children. This meant that 237 children completed the 

training programmes and 240 children (80% of the original sample) were post-tested. 

 

23. For each outcome measure, we compared the performance of the two groups (SWI 

and MR), taking into account any differences between the groups at pre-test, and 

accounting for the fact that children were clustered within schools. We also looked at 

whether response to the intervention differed on the basis of age (Year 3 vs. Year 5), 

gender, or native language (native English speakers vs. children who spoke English 
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as an additional language).  

 

24. We found no evidence that SWI instruction was superior to MR instruction. There 

was some indication of an interaction involving reading ability: Those children who 

began the study with relatively stronger reading abilities made greater gains on a 

measure of the ability to read morphologically complex words when they were in the 

SWI group than when they were in the MR group; conversely, the opposite pattern 

was evident for children who began with weaker reading abilities (i.e., the MR group 

performed better than the SWI group for these children). We found the same pattern 

for children in Year 5 on our measure of spelling morphologically complex words. On 

measures of vocabulary, morphological awareness and reading comprehension, 

there were no differences between the training groups. 

   

25. In the second year of the study, students who had received SWI instruction in the first 

year of the study now received MR instruction, and students who had received MR 

instruction now received SWI instruction. Results from this year showed that, on 

average, children’s performance on all measures improved to an equivalent degree 

across groups except for two measures relating to morphologically complex stimuli. 

The ability to read trained morphologically complex words plateaued after the first 

year of the study. On the task of spelling morphologically complex nonwords, children 

who received MR instruction first made greater gains over the second year of the 

study than children who received SWI first and then MR instruction. 

 

26. Overall, our main finding is that children learned as well in SWI as children in the 

alternative training programme, namely Motivated Reading.  

 

27. The MR comparison condition provided a particularly stringent test of the efficacy of 

SWI. As such, it would be inappropriate to interpret our results as evidence against 

the value of teaching morphological and etymological information to children with 

reading and spelling difficulties. Indeed, it is noteworthy that SWI instruction was just 

as effective as an alternative evidence-based reading intervention that was well-

implemented and popular with children. Nevertheless, our findings have implications 

for future improvements of the delivery of SWI.  

 

28. One implication concerns the need to tailor the level and content of SWI instruction to 

children’s ability levels. Our SWI lessons may have been pitched at too high a level 

for the children with the weakest reading and spelling abilities. Children with weak 
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reading abilities may benefit from an increased amount of explicit instruction in basic 

reading and morphological concepts before they can benefit from an inquiry-based 

method such as SWI. The likelihood of this possibility is strengthened by the fact that 

TAs and fidelity raters observed that many participants in the study did not know the 

difference between a consonant and a vowel at the start of training.  

 

29. A second implication concerns not the recipients of the intervention but those 

delivering it. The SWI programme is markedly different to teaching methods that our 

TAs had previously been trained in; it required them not only to develop a fairly 

substantial knowledge base, but also to embrace an inquiry-led teaching approach 

that may not have been part of their standard repertoire. It is possible that lower 

levels of TA knowledge and confidence in their ability to deliver SWI instruction may 

have disproportionately affected the youngest and weakest readers. Children who 

have difficulty with reading are likely to need more prompting and specific 

instructional scaffolding than children who are good readers, and TAs may not have 

been sufficiently well-trained to provide this. Although TAs received three full days of 

instruction in SWI from an expert instructor, and fortnightly support visits from 

research support staff, they did not feel that this was enough for them to learn all they 

needed to know in order to deliver SWI effectively. Again, future studies are required 

to explore whether the amount of training makes a difference. 

 

30. The findings of our study also raise important points about barriers to effectiveness 

when implementing training programmes in schools. Data from lesson observations 

and TA interviews show that intervention programmes are likely to run much more 

smoothly when the senior management of the school is invested in the training 

programmes. Under these circumstances, TAs are more likely to be given dedicated 

space and time to run the lessons, and are likely to have adequate preparation time. 

This is also a question of resourcing – when schools are over-stretched, they are 

unable to devote time and resources to new training programmes, and TAs are more 

likely to be asked to perform multiple roles, often on an ad-hoc basis. 

 

31. In summary, our findings show that SWI instruction is as effective as another 

evidence-based reading intervention for improving the reading, spelling and 

vocabulary skills of older primary school children with reading and spelling difficulties. 

Future studies are needed to explore whether SWI is more effective if better tailored 

to children’s reading and spelling abilities, and if TAs are provided with more training 

in how to teach SWI.  
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Background 

Some children reach the later years of primary school with weak reading and spelling 

abilities compared to their peers. There are many potential reasons for this outcome: 

developmental reading difficulties, difficulty accessing the curriculum because of limited 

English language skills, socioeconomic disadvantage or illness, or inadequate instruction. 

Whatever the reason, poor reading and spelling skills can result in a number of negative 

outcomes such as reduced occupational choices, poor mental health, and increased 

involvement with the criminal justice system (Boetsch, Green & Pennington, 1996; Dewalt, 

Berkman, Sheridan, Lohr & Pignonem 2004; McLaughlin, Speirs & Shenassa, 2014). 

Therefore, it is crucial to determine which methods of instruction are capable of improving 

children’s reading and spelling skills, enabling them to achieve the best possible educational 

outcomes.  

One method of instruction that might be beneficial is to teach children about the 

morphological (structural and meaning-based) and etymological (historical) relationships 

between words. In English, relationships between letters and sounds are sometimes regular, 

but spellings are influenced by morphology and etymology, and often preserve meaning-

based connections over and above letter-sound regularity. For example, when read aloud 

the word <sign> is often considered to be irregular because the <g> is not pronounced, but 

in fact there is a reason for preserving the <g> in the spelling of the word: <sign> shares 

meaningful and historical relationships with a family of other words such as <signal>, 

<signature> and so forth. In this case, <sign> is the base morpheme (unit of meaning) for all 

of these words, and other words are formed by adding other morphemes, such as the 

suffixes –al or –ure.  

It is possible that teaching children about these morphological and etymological 

relationships would give them access to more regularity within the spelling system, which 

could help them remember and recognise a greater number of words. Because this type of 

instruction involves talking about the history of words and exploring logical relationships 

between word parts, it could potentially be more interesting and motivating for children who 

struggle to learn relationships between letters and sounds (Bowers, Kirby & Deacon, 2010).  

Existing studies have shown that for typically developing readers, morphology-based 

instruction can result in improvements in reading, spelling, vocabulary, morphological 

knowledge, and in some cases reading comprehension (Bowers et al., 2010; Goodwin & 

Anh 2013). However, comparatively few studies have explored the effects of such instruction 

for children with reading and spelling difficulties. Two meta-analyses (Bowers et al., 2010; 

Goodwin & Anh, 2010) report evidence that morphological instruction can be effective for 
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poor readers, but most existing studies have relatively small samples sizes (many with less 

than 40 participants), and very few involve random assignment of individual participants to 

training or comparison conditions. Furthermore, methods of morphological instruction vary 

widely across studies. In some methods, children learn a number of prefixes and suffixes 

and in others, children learn about the spelling system as a whole (e.g. see Goodwin & Anh, 

2010). It is not clear that findings from studies using different training methods can be 

compared. Furthermore, in most existing studies, instruction is delivered either by highly 

trained research assistants or experienced teachers. However, in England, children with 

reading difficulties often work with teaching assistants, who may have no formal teacher 

training. It is not clear whether morphology-based instruction could be delivered effectively 

by these paraprofessionals.  

Therefore, there is a need for further experimental studies exploring the effectiveness 

of morphology-based training programmes for children with reading and spelling difficulties. 

In this study, we were interested in the effectiveness of a particular method of morphology-

based instruction known as Structured Word Inquiry, which uses inquiry-based methods to 

teach children about the logic of the spelling system.   

 

Comparison condition: Motivated Reading 

Our original design involved three groups:  Structured Word Inquiry, phonics 

instruction and a waiting list control condition. However, during the initial preparation for the 

study we modified this design following consultation with our advisory committee and 

phonics experts. The best practice phonics intervention for struggling readers in the age 

group of our participants would be a tailored one-to-one intervention rather than group-based 

phonics. Such an intervention was not feasible given available resources, and in any case 

would not be comparable with the group-based Structured Word Inquiry intervention. 

Furthermore, we decided that a waiting list control condition would result in a lack of 

equipoise and also provide too weak a comparison, in that it would only test whether there 

was any benefit of Structured Word Inquiry compared to no intervention. We were also 

concerned that including a waiting list control condition would make school recruitment 

(even) more difficult and increase the rate of participant dropout.  

 

In view of these considerations, we sought a comparison treatment designed to be as 

similar as possible to Structured Word Inquiry in format, but without explicit instruction in 

morphological principles or the underlying structure of English spelling.To provide a stringent 

comparison, we chose an evidence-based comparison intervention that would provide 
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children with an enjoyable way to practise reading words in meaningful text. We refer to this 

condition as “Motivated Reading”. 

 

Motivated Reading (MR) is based on a combination of Reciprocal Teaching strategies 

(Palincsar & Brown, 1984) and Robust Vocabulary Instruction methods (Beck, McKeown & 

Kucan, 2002), methods which have been shown to be effective in improving vocabulary and 

reading comprehension abilities in children with reading comprehension difficulties (Clarke, 

Snowling, Truelove & Hulme, 2010). This intervention programme was developed in 

collaboration with Associate Professor Paula Clarke from the University of Leeds. It allowed 

us to compare Structured Word Inquiry to an evidence-based programme where children 

receive equal amounts of time and attention, and learn about words in context, but do not 

learn anything about the sub-lexical structure of words. That is, children are encouraged to 

focus on meaning at the sentence level rather than at the morphological level.  

After advice from the clinical trials expert on our advisory committee (Dr Chris Rogers), 

we decided to run the study as a cross-over design, where children were randomly assigned 

to receive either SWI or MR in the first phase of the study, and then swapped over to do the 

other training programme for the second phase of the study. This design maintains 

equipoise between the two groups; TAs were likely to see both groups as important and 

devote equal amounts of time and effort to them. 

  

This design involves a very stringent test of the Structured Word Inquiry method. Both 

interventions were delivered by Teaching Assistants to small groups of children. We wished 

to determine whether Structured Word Inquiry intervention was effective over and above the 

effects of increased reading practise, external motivation and small group attention.  

 

Research Questions 

We were interested in two broad sets of questions. The first concerned the relative 

effectiveness of Structured Word Inquiry versus Motivated Reading: 

1. Is Structured Word Inquiry more effective than Motivated Reading for improving: 

a) reading skills? 

b) spelling skills? 

c)  vocabulary skills? 

d) reading comprehension skills? 

e) motivation to read? 
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The second group of questions concerned factors affecting the efficacy of the two 

interventions: 

2.Do the effects of Structured Word Inquiry or Motivated Reading instruction vary as a 

function of: 

a) age? 

b) whether or not children speak English as an additional language? 

c)  initial levels of reading ability? 

 

Methods 

The study was approved by the University of Bristol Ethics Committee. The trial 

protocol was pre-registered on the Open Science Framework 

(https://osf.io/vpb6f/register/5771ca429ad5a1020de2872e). Parents gave informed written 

consent and children gave verbal assent. 

Participants and recruitment 

Recruitment for the study commenced in January 2016. Approximately 160 schools 

were contacted first by letter and/or email and then by phone. In addition, the researchers 

attended a Head Teacher’s conference (at which there were 132 attendees) and provided 

written and verbal information about the study to attendees. Thirteen schools agreed to join 

the study.  

The intention was to select 20 children from each school (10 from Year 2 and 10 from 

Year 4), however exceptions were made at two schools. One of the schools is a Junior 

school which starts at Year 3, therefore only Year 4 children were selected from this school. 

The other is a large school with a very transient population. At this school, twenty children 

were selected from each year level. This resulted in a total sample size of 270 participants 

(135 per group). This sample size guaranteed 80% power to detect an effect size of 0.30 in 

the difference between conditions (α=.05, one-tailed test). 

Participants were selected on the basis of their nonword spelling and reading 

comprehension scores. Screening assessment was conducted in April and May 2016 in 

order to identify suitable participants. All children in Years 2 and 4 at the 13 schools (with 

parental consent) were screened on a 20-item version of the Diagnostic Spelling Test for 

Nonwords (DiSTn; Kohnen, Colenbrander, Krajenbrink & Nickels, 2015) and the New Group 

Reading Test (Burge et al., 2010). The DiSTn is a test of the ability to spell monosyllabic 

novel words that contain regular letter-sound correspondences. The New Group Reading 

Test is a standardized, group-administered test of reading comprehension. In the first part of 

https://osf.io/vpb6f/register/5771ca429ad5a1020de2872e
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the task (Sentence Completion), children silently read sentences with one word missing, and 

are asked to select which one of five multiple choice options is the missing word. In the 

second part of the task (Passage Comprehension), children read passages silently and 

select which one of five multiple choice options best answers the question. 

The children with the 10 lowest DiSTn raw scores from each year level at each school 

were invited to participate in the study. When two children had the same score, the child with 

the lowest NGRT score was invited to participate. If a child did not receive parental consent 

to participate, the child with the next lowest spelling score was invited until all available 

spaces were filled. 

 

Study design 

Children were randomly assigned to receive either Structured Word Inquiry (SWI) or 

Motivated Reading (MR) for a full school year, and then receive the other intervention for a 

second year (see Figure 1).  

 

Figure 1: Cross-over design used for the Morph intervention. 

 

Children were pre-tested on the outcome measures between May and July 2016; the 

first post-test was completed in June and July 2017 and the second post-test in June and 

July 2017. In this report, we outline the results from both years of the study, though the ata 

of greatest interest are those at Post-Test 1, when children had participated in only one of 

the training programmes. 

 

Training programmes 

Each group was scheduled to receive three 20-minute lessons per week for a total of 24 

weeks, though in practice some groups did not receive all the lessons (see “Process 
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Evaluation” below). Lessons were delivered to groups of five children by teaching assistants 

(TAs). The same teaching assistant delivered the intervention to both groups in each year 

level, so that any effects associated with the skill and experience of the TAs were balanced 

out across the groups. TAs were instructed to ensure that children did not see materials from 

the other training group. 

In Structured Word Inquiry (SWI), children learnt about the relationships between 

morphology, phonology, word origin, word meaning, and spelling. Lessons were taught using 

a problem-solving approach using tools such as word sums, word matrices and flow charts 

(see Figures 2 and 3). In the first two lessons of each week, children were shown a word or 

series of words that represented a spelling pattern or concept (e.g. “Why is there a <g> in 

signature?). They would be asked to generate hypotheses about the spelling pattern and 

then practice applying what they had learnt to new words.  

  

In Motivated Reading (MR), children chose books to read from a selection donated by 

Oxford University Press (see Figure 4). TAs then read the books aloud to children, and the 

group discussed the book. Discussion took the form of Reciprocal Teaching (Palincsar & 

Brown, 1984), in which children learnt to apply reading comprehension strategies 

(clarification, summarization, prediction and question generation). In one lesson per week, 

children learnt new vocabulary words using the Robust Vocabulary Instruction approach 

(Beck, Perfetti & McKeown, 1982; Beck, McKeown & Kucan, 2002). In this approach, 

children learn flexible concepts for words and are exposed to word meanings in multiple 

concepts. This training programme was based on a programme which has been shown to 

successfully improve reading comprehension in children with reading comprehension 

difficulties (Clarke et al., 2010). 

 

Figure 2: Word matrix for the base "sign", 
illustrating family relationship of words like 
"resign", "signal", "signature" 

Figure 3: Flowchart illustrating the spelling rule for 
whether to drop final 'e' when adding a suffix. 
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TAs attended a four day training workshop. For the first three days of the workshop, 

they received training in SWI, delivered by Dr Peter Bowers. On the final day of the 

workshop, they received training in Motivated Reading, delivered by Dr Danielle 

Colenbrander. The decision to devote more time to SWI instruction was made because the 

methods used in Motivated Reading were more familiar to the TAs, and required less 

detailed knowledge of language structure.  

TAs delivered the training lessons from manuals. For SWI, two lessons per week were 

scripted. The third lesson was a “practice lesson” in which the TA could decide to explore a 

word of the group’s choice, or reinforce a previously taught concept. For the first two terms 

of MR, two lessons were scripted reciprocal teaching lessons and the third was a scripted 

vocabulary lesson. For the second two terms, TAs were given lesson templates and a list of 

words to teach but had more freedom to deviate from the scripted lesson structure. Children 

were taught the same words in both training programmes, but via different methods. In SWI, 

children would complete word investigations and would learn about the morphological 

structure of the word. In MR, children would see the written form of the word and learn its 

meaning, but they would never see the word broken down into its morphological 

components, and attention was not deliberately drawn to the written form of the word. 

 

Each of the schools was visited approximately once a fortnight by a researcher to 

observe lessons and provide feedback. During this time, the researchers completed fidelity 

checklists, rating how well the TAs were able to deliver the lessons as planned. TAs were 

also asked to keep attendance records, and at the end of the first year, they were asked to 

complete a fidelity questionnaire, self-rating aspects of fidelity on a scale of 1 (not at all true) 

to 4 (very true). 

Figure 4: Examples of books used in the Motivated Reading condition. 
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Findings – Post Test 1 

Outcome Evaluation 

Children were assessed on measures of reading, spelling, vocabulary, morphological 

awareness, reading comprehension and motivation to read. Data was analysed for all 

children who had pre-test and post-test data, regardless of whether they completed all the 

training lessons. One school left the study in January 2017, resulting in the loss of 20 

participants. Seven children changed schools during the school year, one child was 

withdrawn from the study because his parents felt he did not need the intervention, and five 

children were withdrawn from the study at the request of their schools because their 

behaviour was disruptive to the rest of the group. We were able to post-test three of these 

children. This meant that 237 children completed the training programmes and 240 children 

(80% of the original sample) were post-tested. 

For each outcome measure, we compared the performance of the two groups (SWI 

and MR), taking into account any differences between the groups at pre-test, and accounting 

for the fact that children were clustered within schools. We also looked at whether response 

to the intervention differed on the basis of age (Year 3 vs. Year 5), gender, or native 

language (native English speakers vs. children who spoke English as an additional 

language).  

 

Reading 

Reading trained and untrained words. 

Children were asked to read real words taught during the training lessons (e.g. 

destructive), similar words that had not been trained (e.g. conference), and novel words 

made up of trained bases and suffixes (e.g. helpability). Novel words were included so that 

we could see if children could recognise and read trained word parts in words they had 

never seen before. 

Overall, both groups improved a similar amount (see Figure 5). However, the amount 

that children improved was different depending on their reading abilities. Children who 

started off with weaker reading abilities made greater improvements in the MR group than in 

the SWI group. The opposite was true for children who started off with stronger reading 

abilities – they made greater improvements in the SWI group than in the MR group. 

When we looked at trained, untrained and novel words separately, we saw that 

children’s scores improved on trained words and on novel words containing trained word 
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parts, but not on untrained words. This was true for children in both groups. In other words, 

training seemed to help children to read the whole words on which they had been trained, 

and words made up of word parts they had seen in training, but there was no generalisation 

to untrained words.  

It was unexpected that children in the MR group improved on the novel words, 

because this suggests that they were able to break the trained words down into 

morphological parts without being specifically taught those elements (they only ever saw the 

whole word and never learnt about its morphological structure). 

There were no differences in improvement across the groups depending on age (Year 

3 vs Year 5) or native language. 

  

 

Figure 5: Reading scores before and after interventions. 
 

Reading fluency 

Children complete the Pseudoword Decoding subtest of the Test of Word Reading 

Efficiency (TOWRE). They were asked to read aloud as many novel words as they could 

within 45 seconds. This standardised test measures a child’s ability to sound out words 

using knowledge of letter-sound relationships. 

There were no differences between the groups, and levels of improvement within each 

group were not influenced by initial reading ability, age, or native language (see Figure 6). 
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Figure 6: Reading fluency before and after interventions. 
 

Spelling. 

Spelling trained and untrained words. 

Children were asked to spell real words taught during the training lessons (e.g. 

unpleasant), similar words that had not been trained (e.g. assistance), and novel words 

made up of trained bases and suffixes (e.g. preplease). Novel words were included so that 

we could see if children could remember and spell trained word parts in words they had 

never written before. 

Overall, groups improved a similar amount and levels of improvement within each 

group were not influenced by spelling ability, age or native language (see Figure 7). Children 

in both groups made improvements on trained, untrained and novel word items. There was a 

hint of a difference in the pattern of improvement on trained and untrained words based on 

age – there were no differences between groups in Year 5, but a trend towards slightly 

greater improvements for children in the SWI group in Year 3.  

However, once we looked at the patterns separately within each year group (Year 3 or 

Year 5), the differences between the groups were not statistically reliable. It is also worth 

noting that in Year 3, some of the trained words were also statutory words from the 

curriculum. This means that children in the Year 3 SWI group may have been explicitly 

taught to spell them twice - once in the MORPH lessons and once in class. 
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Figure 7: Spelling scores before and after interventions. 
 

Morphological spelling.  

Children were asked to spell novel words ending in common suffixes, for example, 

“Gary will snive. He will be the sniver. Spell sniver.” Children received two scores, a base 

score (e.g. sniver would be a correct response, snver would be incorrect) and a suffix score 

(e.g. sniver would a correct response, snivar would be incorrect). We used novel words 

because with real words, it would be impossible to tell whether the child was spelling the 

whole word from memory, or whether they really could spell the suffix. 

For base scores, there were no differences between the groups and no difference in 

levels of improvement across groups depending on age, spelling ability or native language. 

For the suffix scores, there were no overall differences between the groups but levels 

of improvement across groups differed depending on children’s ages. In Year 5, the amount 

that children improved depended on their initial spelling ability. Here, we saw the same 

pattern as we did for the morphologically complex reading measure - children who started off 

with weaker reading abilities made greater improvements in the MR group than in the SWI 

group, and the opposite was true for children who started off with stronger reading abilities.  

However, we did not see this pattern in Year 3. It is worth noting that in Year 3, there 

was a trend towards higher scores for children in the SWI group, but this was not statistically 

reliable. Again, it is worth remembering that some of the trained words were also statutory 

words from the curriculum, so the children in the SWI group were likely to have had explicit 

instruction in how to spell these words both in MORPH lessons and in class. The children in 

the MR group would have seen the words in MR lessons but would only have had explicit 

instruction in how to spell them whilst in class. 
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Figure 8: Morphological spelling scores before and after interventions. 
 

Vocabulary. 

Defining trained and untrained words. 

Children were asked to give verbal definitions for real words taught during the training 

lessons (e.g. decline), similar words that had not been trained (e.g. protective), and novel 

words formed of trained bases and suffixes (e.g. actable). Novel words were included to see 

if children could give the meanings of trained word parts in words they had not seen before. 

Overall, there were no differences between the groups (see Figure 9). Children in both 

groups made improvements on trained, untrained and novel word items. Children in Year 5 

made slightly higher levels of improvement than children in Year 3. Levels of improvement 

across the groups did not depend on initial vocabulary knowledge or native language.

 

Figure 9: Vocabulary scores for morphologically complex words before and after interventions. 
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Multiple choice vocabulary task. 

Children were given a group-administered version of the British Picture Vocabulary 

Scale. Children heard a word and saw four pictures. They were asked to choose which of 

the four pictures best represented the meaning of the word. Children in Year 3 were 

administered 25 items and children in Year 5 were administered 30 items, to the results for 

the different year groups were analysed separately. 

For children in Year 3 and Year 5, there were no differences between the groups (see 

Figures 10 and 11). Levels of improvement across groups did not depend on initial levels of 

vocabulary knowledge or native language.

 

Figure 10: British Picture Vocabulary Scale scores for Year 3 children before and after interventions. 
 

 

Figure 11: British Picture Vocabulary Scale scores for Year 5 children before and after interventions. 
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Morphological Awareness. 

Analogy task. 

Children were asked to complete spoken sentences, such as “I say push and then I 

say pushed. I say jump and then I should say…[jumped]?”. There were no differences 

between the groups (see Figure 12). Amount of improvement across groups did not differ 

depending on age, initial levels of morphological awareness, or native language. 

 

Figure 12: Morphological awareness scores before and after interventions. 
 

Reading Comprehension. 

New Group Reading Test. 

Children’s reading comprehension was assessed on the New Group Reading Test. 

Children were asked to read passages and answer multiple choice questions about the 

passages. Children in Years 3 and 5 completed different versions of the test, so raw scores 

were converted to standard scores with a mean of 100. Standard scores between 85-115 

are considered to be within the average range (average performance on the task compared 

to other children in the same year). Standard scores below 85 represent below average 

performance, and standard scores above 115 represent above average performance. 

Overall, there were no differences between the groups (see Figure 13). Children’s 

reading comprehension scores (relative to other children in the same year levels) remained 

about the same over the course of the study, and levels of improvement across groups did 

not differ depending on age, initial reading comprehension score, or native language. 
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Figure 13: New Group Reading Test scores before and after interventions. 

Motivation to Read. 

Children completed a multiple choice questionnaire adapted from Malloy, Marinak, 

Gambrell & Mazzoni (2013). This involved rating sentences such as “Reading a book is 

something I like to do” on a scale from 1 (never) to 4 (often). There were no differences 

between the groups and there was little change in children’s ratings (see Figure 14). 

Because children’s ratings of their motivation to read were already quite high at pre-test, it is 

possible that children’s ratings reflected the answers they felt they were expected to give, 

rather than what they truly thought. Therefore, these results should be interpreted cautiously. 

 

Figure 14: Motivation to Read scores before and after interventions. 
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Findings – Post Test 2 

In the second year of the study, students who had received SWI instruction in the first 

year of the study (the “SWI First” group) now received MR instruction, and students who had 

received MR instruction (the “MR First”) group now received SWI instruction. Five schools 

were unable to continue with the study in the second year for a variety of reasons, so there 

were seven participating schools in the second year of the study. Participants were in Years 

4 and 6. There were 78 participants in the SWI First group and 76 in the MR First group. 

 

Reading 

 

Figure 15: Reading of trained words at post test 1 vs post test 2. 

Overall, there was no evidence of a difference between the groups on reading trained 

(Figure 15) or untrained (Figure 16) morphologically complex words.There was no indication 

of any additional improvement in ability to read the trained words over the second year of the 

study, but there was evidence of improvement in ability to read the untrained. 

. 

Figure 16: Reading of untrained words at post test 1 vs post test 2. 
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Figure 17: Reading of morphologically complex nonwords at post test 1 vs post test 2. 

 

As with the untrained words, there was no evidence of a difference between the 

groups on reading of morphologically complex nonwords at post test 2 (Figure 17). 

 

Pseudoword Decoding Efficiency 

 

 

Figure 18: Reading of pseudowords at post test 1 vs post test 2. 

 

There was no evidence of a difference between the groups, but there was some 

evidence of improvement in the ability to decode nonsense words over the second year of 

the study (Figure 18). 
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Sight word Decoding Efficiency 

 

 

Figure 19: Decoding of sight words at post test 1 vs post test 2. 

 

There was no evidence of a difference between the groups in the ability to fluently 

recognise words (Figure 19). 

 

Spelling 

 

 

Figure 20:  Spelling of morphologically complex nonwords at post test 1 vs post test 2. 

 

Over the course of the second year of the study, children who received SWI instruction 

first and then MR instruction made smaller gains in their ability to spell morphologically 

complex nonwords than children who received MR instruction first and then SWI instruction 

(Figure 20). 
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DiSTi – Spelling Irregular Words 

 

 

Figure 21: Spelling of irregular words at post test 1 vs post test 2. 

 

There was no difference between the groups at Post-Test 2, but there was some 

evidence of improvement in ability to spell the irregular words over the course of the year 

(Figure 21). 

 

Reading Comprehension 

 

 

Figure 22:  Reading comprehension scores at post test 1 vs post test 2. 

 

There was no difference between groups on the Sentence Score component of the 

New Group Reading Test at Post-Test 2, but there was some evidence of improvement over 

the second year of the study (Figure 22). 



30 
 

 

 

Summary of Post-Test 2 Data 

On average, children’s performance on all these tasks improved to an equivalent 

degree across groups on all measures except the measure of ability to read trained 

morphologically complex words, and the measure of the ability to spell morphologically 

complex nonwords. It seems that the children’s ability to read the trained morphologically 

complex words plateaued after the first year of the study. However, on the task of spelling 

morphologically complex nonwords, children who received MR instruction first and then SWI 

instruction made greater gains over the second year of the study than children who received 

SWI first and then MR instruction. 

Process Evaluation 

Measures of training fidelity. 

We visited each school approximately once a fortnight to observe training lessons and 

provide TAs with feedback and support. At each visit, a fidelity checklist was completed 

rating practical considerations (whether lessons started on time, whether children could see 

and hear training materials), fidelity to training methods (whether TAs were using the specific 

techniques they were trained to use), and child engagement and behaviour. 

Visits were carried out by three different raters. On a number of occasions, the raters 

attended the same lessons so that we could calculate whether or not they gave similar 

ratings (inter-rater reliability). Unfortunately, inter-rater reliability was low (α = 0.38), so we 

could not be confident that all raters were rating the same way. In addition, although we 

attempted to visit all groups the same numbers of times, this was not practically possible 

(sometimes visits were cancelled due to school events or staff illness, for example). This 

means that we could not look directly at how fidelity levels influence children’s scores. 

However, the proportion of ratings made by each rater was the same across groups (i.e. the 

same rater rated 30% of the SWI lessons for which we had ratings, and 30% of the MR 

lessons for which we had ratings). This meant that we could calculate the average fidelity 

ratings for each training group. Mean ratings for each group are shown in Table 1. 

Table 1: Observers’ fidelity ratings for the two interventions. 

 
No. ratings Mean Standard deviation 

SWI 62 3.28 0.53 

MR 53 3.43 0.47 
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Fidelity ratings for the SWI group were slightly lower than fidelity ratings for the MR 

group. This difference approached statistical significance. 

TA Fidelity Ratings. 

We also asked TAs to complete a fidelity rating scale. They were asked to rate a 

series of statements on a scale of 1 (not at all true) to 4 (very true). Only 67% of the TAs 

returned a completed rating scale. Their mean ratings are shown in Table 2. 

 

Table 2: Teaching assistants' fidelity ratings for the two intervention conditions. 

Statement MR Mean SWI Mean p 

I enjoyed teaching the training programme 3.37 3.16 0.32 

Lessons were challenging to deliver 1.84 3.11 0.001* 

I felt confident teaching the lessons 3.53 2.47 0.001* 

Training allowed me to deliver lessons 

effectively 
3.53 2.84 0.013* 

I felt that I had enough preparation time 2.79 2.16 0.054 

It was difficult to fit the lessons into 

available time 
2.26 2.84 0.046* 

Children were generally focused/on task 3.16 3.00 0.45 

 

Overall, the TAs found the SWI lessons more challenging to deliver and they were less 

confident delivering the lessons. They felt that they did not receive quite enough training to 

deliver the lessons effectively, and found it difficult to fit the SWI lessons into the available 

time. 

We also asked the TAs to keep attendance data for each of the lessons. TAs only 

returned 42% of the total attendance data, so it was not possible to determine whether those 

who attended more lessons made greater gains as a result of training. 
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Qualitative Data. 

Nine TAs and seven of the participating children agreed to be anonymously 

interviewed about their experiences of the study. 

TA Opinions. 

Nine TAs from seven different schools took part in semi-structured interviews. They 

were interviewed by independent interviewers who had never met them before. One 

interviewer completed seven of the interviews after the completion of the first year of the 

study, and a second interviewer conducted the final two interviews after the completion of 

the second year of the study. 

Eight of the TAs were female and one was male. Six were native speakers of English 

while three were speakers of English as an additional language. TAs taught in schools from 

a mix of inner-city, suburban and semi-rural areas. Amongst the TAs, teaching experience 

ranged between three and 21 years, and three of the TAs were qualified teachers. All data 

was anonymised by the interviewers before being shown to the main research team. 

Overall, the TAs found SWI more challenging to deliver than MR, as they felt the 

concepts were complex and unfamiliar. They were therefore less confident delivering SWI. 

However, over time their confidence delivering SWI did grow, and TAs felt a sense of 

achievement after having delivered the programme. 

Nonetheless, the TAs did feel that the youngest children and the weakest readers in 

their groups were less engaged in SWI than in MR, and that these children had difficulty 

understanding the SWI concepts. They felt that SWI content was too high-level for the 

youngest and weakest readers, and that it needed to be better tailored for children of 

different ages and ability levels. They also suggested that SWI content should be more 

closely tied to the curriculum, and that the instruction would work better if it was more 

integrated with what children were learning in the classroom. 

TAs identified several barriers to successful implementation of both training 

programmes. While some TAs were very well supported by senior management in the 

school, others experienced a lack of support from senior management or resistance from 

classroom teachers. This sometimes resulted in a lack of preparation time or a lack of 

dedicated time and space for delivering the lessons. For example, some TAs were required 

to find space on an ad-hoc basis and had to deliver lessons in hallways or storage spaces. 

Broader issues with resourcing also had an impact. Reductions in school funding and 

consequent staffing changes meant that some TAs had to be pulled away from MORPH 
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lessons to carry out other tasks in the school. This meant that students missed lessons, or 

that TAs did not have sufficient preparation time. 

Overall, however, the TAs reported that they were happy they had been part of the 

research project. Their own confidence grew over the course of the study, and they also 

reported that children’s confidence increased.  

Child Opinions. 

All schools were approached after post-test 2 (July 2018) to ask whether they would 

distribute consent forms to parent about child interviews. Two schools agreed. Seven 

children from these schools returned parental consent forms and were interviewed by a 

single interviewer who had never met them before, and was blind to group membership. Six 

of the children were from Year 4 and one child was from Year 6. All data was anonymised by 

the interviewer before being shown to the main research team. 

 At the time of interviewing, all children had completed both training programmes, but 

some had completed SWI first (i.e. in the 2016/17 schools year) and some had completed 

MR first (in the 2017/18 school year). Overall, the children preferred SWI to MR as they 

found it more fun and engaging. They reported that they liked learning about etymology and 

new words in SWI, but found some aspects of the training challenging, and disliked tasks 

which required a lot of writing. In MR, they enjoyed reading new books, using their 

imaginations and discussing the books. The children reported that they had used what they 

learnt in MORPH lessons in their classroom work, and some of the children said that 

MORPH lessons had made them want to read more.  

Conclusions and Implications 

In the MORPH Project, we explored the effectiveness of morphology-based instruction 

for older primary school children with reading and spelling difficulties. In the SWI 

programme, children learnt about word structure and how morphology and etymology 

influence English spelling. In the MR programme, children listened to or read books and 

learnt comprehension strategies and word meanings, but did not learn anything about word 

structure. We expected that SWI, which teaches children the logic of the English spelling 

system, should be more effective for teaching reading, spelling and vocabulary than a 

programme like MR, which does not teach any sub-lexical information. 

However, we found no evidence that SWI instruction was superior to MR instruction. 

There was some indication of an interaction involving reading ability: Those children who 

began the study with relatively stronger reading abilities made greater gains on a measure of 

the ability to read morphologically complex words when they were in the SWI group than 
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when they were in the MR group; conversely, the opposite pattern was evident for children 

who began with weaker reading abilities (i.e., the MR group performed better than the SWI 

group for these children). We found the same pattern for children in Year 5 on our measure 

of spelling morphologically complex words. On measures of vocabulary, morphological 

awareness and reading comprehension, there were no differences between the training 

groups.  Overall, our main finding is that children learned as well in SWI as children in the 

alternative training programme, namely Motivated Reading.  

As emphasised at the outset, the MR comparison condition provided a particularly 

stringent test of the efficacy of SWI. As such, it would be inappropriate to interpret our results 

as evidence against the value of teaching morphological and etymological information to 

children with reading and spelling difficulties. Indeed, it is noteworthy that SWI instruction 

was just as effective as an alternative evidence-based reading intervention that was well-

implemented and popular with children. Nevertheless, our findings have implications for 

future improvements of the delivery of SWI.  

One implication concerns the need to tailor the level and content of SWI instruction to 

children’s ability levels. Our SWI lessons may have been pitched at too high a level for the 

children with the weakest reading and spelling abilities. It may be that children with weak 

reading abilities would benefit from an increased amount of explicit instruction in basic 

reading and morphological concepts before they can benefit from an inquiry-based method 

such as SWI. The likelihood of this possibility is strengthened by the fact that TAs and fidelity 

raters observed that many participants in the study did not know the difference between a 

consonant and a vowel at the start of training.  

A second implication concerns not the recipients of the intervention but those 

delivering it. The SWI programme is markedly different to teaching methods that our TAs 

had previously been trained in; it required them not only to develop a fairly substantial 

knowledge base, but also to embrace an inquiry-led teaching approach that may not have 

been part of their standard repertoire. It is possible that lower levels of TA knowledge and 

confidence in their ability to deliver SWI instruction may have disproportionately affected the 

youngest and weakest readers. Children who have difficulty with reading are likely to need 

more prompting and specific instructional scaffolding than children who are good readers, 

and TAs may not have been sufficiently well-trained to provide this. Although TAs received 

three full days of instruction in SWI from an expert instructor, and fortnightly support visits 

from research support staff, they did not feel that this was enough for them to learn all they 

needed to know in order to deliver SWI effectively. Again, future studies are required to 

explore whether the amount of training makes a difference. 
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The findings of our study also raise important points about barriers to effectiveness 

when implementing training programmes in schools. Data from lesson observations and TA 

interviews show that intervention programmes are likely to run much more smoothly when 

the senior management of the school is invested in the training programmes. Under these 

circumstances, TAs are more likely to be given dedicated space and time to run the lessons, 

and are likely to have adequate preparation time. This is also a question of resourcing – 

when schools are over-stretched, they are unable to devote time and resources to new 

training programmes, and TAs are more likely to be asked to perform multiple roles, often on 

an ad-hoc basis. 

In summary, our findings show that SWI instruction is as effective as another 

evidence-based reading intervention for improving the reading, spelling and vocabulary skills 

of older primary school children with reading and spelling difficulties. Future studies are 

needed to explore whether SWI is more effective (compared with alternative training or 

normal classroom instruction) if better tailored to children’s reading and spelling abilities, and 

if TAs are provided with more training in how to teach SWI.  
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