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Abstract 

Purpose 

Children learning to read in English must learn to read words with varying degrees of 

grapheme-phoneme correspondence regularity, but there is very little research comparing 

methods of instruction for words with less predictable or irregular spellings. Therefore, we 

compared three methods of instruction for beginning readers. 

Method 

Eighty-five Kindergarten children were randomly assigned to either Look and Say 

(LSay), Look and Spell (LSpell), mispronunciation correction (MPC), or wait-list control 

conditions. Children were taught 12 irregular words over three sessions. Amount of 

instructional time and number of exposures to the written and spoken forms of the words was 

controlled across the three experimental conditions. After training, children were assessed on 

reading aloud and orthographic choice measures.   

Results 

Children showed evidence of superior learning of trained words in the LSpell and 

MPC conditions, compared to LSay and control conditions. Differences between the LSpell 

and MPC conditions were not significant. There was no evidence of generalization to 

untrained items. 

Conclusions 

Findings indicate that active processing of a word’s orthography is crucial for 

learning irregular words. These results have implications for initial reading instruction. 

Further research is required to determine whether differences between LSpell and MPC 

conditions emerge after longer periods of training. 
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In early reading instruction, effective use of limited instructional time is crucial. It is 

important that children reach a level of independence in their reading as quickly as possible, 

because independent reading is a powerful vehicle for further learning (Ehri, 2005, 2014; 

Nation, 2017; Share, 1995). Once children have some knowledge of grapheme-phoneme 

correspondences (GPCs), they can begin to decode simple words, and this process of 

decoding helps form lexical representations in memory. Repeated exposure to particular 

words results in increasingly detailed lexical representations of those words, which in turn 

results in faster recognition of the words in future instances (Ehri, 2005, 2014; Share, 1995). 

In this way, children build a bank of words that can be recognized fluently and efficiently. 

Children who are capable of fluent, automatic word recognition are likely to read more, and 

thus improve their own reading abilities to an even greater degree (Nation, 2017). Initial 

reading instruction should be designed to optimize children’s ability to take advantage of this 

relationship.  

However, words in the English language lie on a continuum of spelling-sound 

regularity (Colenbrander, Wang, Arrow & Castles, 2020). On one end of this continuum are 

words that can be accurately read using predictable, one-to-one correspondences between 

graphemes and phonemes (e.g., vet, cat, catch). On the other end are words containing 

numerous unpredictable grapheme-phoneme correspondences (e.g., aisle, meringue). Many 

of the most frequent words in the English language fall towards the irregular end of the 

continuum (e.g., the, would, through). Therefore, the ability to read “irregular” words is 

important from early on in reading instruction – children cannot read connected text 

(however simple) if they cannot read the most frequent words in their language. While there 

is a large body of research demonstrating the effectiveness of systematic, explicit instruction 

of GPCs (e.g., see National Reading Panel, 2000; Galuschka et al., 2014; McArthur et al., 

2018), there is far less research addressing the instruction of irregular words. This is at least 
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partially because there is disagreement in both the research and practical domains about how 

to define what is meant by “irregular words”. Some researchers and practitioners argue that 

very few words in English are irregular if children are taught sufficient information about the 

writing system (e.g., Joshi et al., 2008; Moats, 2005), but in-depth instruction into the nature 

of the writing system takes time, and there is debate as to how much is “sufficient” (e.g., see 

Bowers & Bowers, 2017; Moats, 2005; Solity & Vousden, 2009). The definition of regularity 

is also influenced by the knowledge of the reader (e.g., Joshi et al., 2008; Miles et al., 2018; 

Steacy et al., 2016). A greater number of words will appear “irregular” to a child who knows 

very few GPCs, than they will to a child with good knowledge of the most frequent GPCs in 

English. For the purposes of this study, we adopt the definition used by Colenbrander et al. 

(2020), whereby a word is considered regular if it can be correctly read using the most 

frequent pronunciation for each grapheme. All other words are considered irregular. This is a 

relatively strict functional definition, but it is likely to be appropriate for beginning readers, 

who generally have limited knowledge of GPCs. 

Although the research on irregular word reading in initial reading instruction is 

sparse, two broad approaches show promise. The first approach is usually known as “sight 

word instruction”. Such instruction involves repeated exposure to pairings of the spoken and 

written forms of whole words, which are memorized. Sight word instruction has been 

controversial, with some researchers and practitioners arguing that it may be 

counterproductive, resulting in a guessing strategy or detracting attention away from the 

GPCs in the word (e.g., Miles et al., 2018; Potter, 2012). This is likely to be true if sight word 

instruction is used as the sole or primary method of initial reading instruction, but when a 

limited set of frequent irregular words is taught in conjunction with systematic instruction in 

frequent GPCs, there is no evidence to support the view that sight word instruction is 

detrimental. In fact, there is evidence to suggest that sight word instruction can be effective 
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even with struggling readers (e.g., Broom & Doctor, 1995; Kohnen, Nickels, Brunsdon, et al., 

2008; McArthur, Castles, et al., 2015; McArthur, Kohnen, et al., 2015; Shapiro & Solity, 

2016). There is also a small amount of evidence that sight word instruction can result in 

generalization to words with similar spellings to trained words, words with high numbers of 

orthographic neighbours, and words that are frequent in written and spoken language (e.g., 

Brunsdon et al., 2005; Kohnen, Nickels, Brunsdon, et al., 2008; Kohnen, Nickels, Coltheart, 

et al., 2008; Terzopoulos et al., 2018). 

Many studies of sight word instruction use methods that can be broadly termed 

“Look, Say, Cover, Write, Check”, in which children are asked to look at the orthographic 

form of an irregular word, say it aloud, cover the word and then spell it from memory. The 

act of spelling the word may be a crucial aspect of such instruction, because it may help form 

a stable representation of a word’s orthographic form in memory. Correctly spelling a word 

requires explicitly retrieving the graphemes that represent the phonemes in the word, in the 

correct order (Perfetti, 1997). Written spelling can be very laborious for young children and 

those with limited writing abilities, but the additional processing demands of spelling (as 

opposed to reading) may actually be an advantage when it comes to forming long-term 

representations in memory (Perfetti, 1997; Conrad, Kennedy, Saoud, Scallion & Hanusiak, 

2018). However, no studies to date have explored which elements of sight word instruction 

are crucial for learning, and which are not. Furthermore, while sight word instructional 

methods have been compared to business-as-usual control conditions, they have rarely been 

compared to alternative training methods (e.g., see Colenbrander et al., 2020). 

In recent years, research on a second broad approach to irregular word reading 

instruction, and reading instruction in general, has emerged. This approach is known as “set-

for-variability” or “mispronunciation correction” (henceforth, we will use the term 

“mispronunciation correction”). Readers may spontaneously self-correct their own partial 
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decoding attempts using spoken vocabulary knowledge or information from context. 

Mispronunciation correction involves binding of graphemes to phonemes, and the linking of 

a partially decoded form (sometimes called a “spelling pronunciation”) to the correct 

phonological form of the word in memory (e.g., Elbro, de Jong, Houter & Nielsen, 2012; 

Kearns et al., 2016; Tunmer & Chapman, 2012). There is evidence that mispronunciation 

correction skill can vary at both the child and word level. In other words, mispronunciation 

correction may be both a metalinguistic skill, and a way of building orthographic 

representations at the item level (Steacy et al., 2019). Thus, teaching children to correct their 

mispronunciations from the beginning of reading instruction may help them to develop a 

flexible strategy that they can apply to any unfamiliar word (both regular and irregular), 

accelerating the process of self-teaching. It may also be an effective way to teach the 

orthography of specific words.  

Indeed, there is some evidence to indicate that a mispronunciation correction 

approach may be effective. In one study (Dyson et al., 2017), five- to seven-year-old children 

were taught to correct their own mispronunciations, as well as discuss word meanings, write 

words and match them visually, and complete rhyming tasks. A control group received 

business-as-usual instruction that did not involve targeted exposure to the trained words. 

Relative to the control group, the children in the mispronunciation correction group improved 

their ability to read trained irregular words and untrained irregular words of similar difficulty, 

though there was no effect of training on a standardized test of irregular word reading. In 

another, larger study (Savage et al., 2018), two multi-component training programs for poor 

readers in Grade 1 were compared. One training program (called Direct Mapping and Set for 

Variability, or DMSfV) involved mispronunciation correction instruction alongside phonics 

instruction, with close mapping between taught GPCs and the content of books used for 

shared reading activities. The other program involved phonics and phonological awareness 
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instruction as well as sight word instruction, and taught GPCs were not closely mapped to the 

content of shared reading books. Children in the DMSfV condition showed greater reading 

improvements than children in the comparison condition, though irregular words were not 

assessed separately.  

However, these were multi-component instructional programs, and it is not clear 

which aspects of these programs were the “active ingredients” leading to the demonstrated 

reading gains. To date only one study (Zipke, 2016) has explored the effectiveness of 

teaching mispronunciation correction in isolation. In this study, children in Grades 1 and 2 

were assigned to either an experimental group receiving mispronunciation correction training, 

or a control group who simply practiced reading aloud. All children received five 20-minute 

lessons. Students in the mispronunciation correction group read aloud irregular words 

embedded in texts. If they made an error, they were given prompts which encouraged them to 

say the word another way, think of another word that sounded similar, or try a different sound 

for a particular letter. Children were post-tested on their ability to read a list of irregular 

words that they had not seen during training. 

After training, children in the mispronunciation correction group made more attempts 

to correct their own errors than controls, but those attempts were not more likely to result in a 

correct response. In other words, children had learnt a strategy, but it did not improve their 

reading. This may be because children in the study had been taught to read via whole-word 

methods, and did not have the decoding abilities to arrive at the correct response. It is also 

relevant that the researcher did not measure children’s ability to read the words they saw 

during instruction. Thus, this study measured the effects of teaching mispronunciation 

correction as a strategy, but did not measure the effects of mispronunciation correction on 

learning of particular words. 
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In summary, there is research to indicate that sight word instruction and 

mispronunciation correction methods may be effective for teaching irregular words as part of 

programs of initial reading instruction. However, it is not clear which aspects of sight word 

instruction and mispronunciation correction are essential for learning to occur, whether one 

of these methods is more effective than the other, or what consequences these different 

methods will have for generalization to untrained words.  

Several studies demonstrate that the act of spelling can result in better orthographic 

learning than reading alone (e.g., Conrad et al., 2018; Ouelette, 2010; Shahar Yames and 

Share, 2008). This suggests that sight-word instruction involving spelling will be more 

effective than sight word instruction that does not. On the other hand, while methods of sight 

word instruction have never been directly compared to mispronunciation correction 

instruction, there are reasons to believe that mispronunciation correction may be more 

effective. Firstly, as outlined above, the process of mispronunciation correction involves 

decoding a word and using a partially decoded (regularized) form to retrieve the word’s 

correct phonological form, binding together the graphemes and phonemes in the word, as 

well as binding the regularized form or “spelling pronunciation” to the existing phonological 

form. This spelling pronunciation may act as a mnemonic to help a child remember the 

graphemes in the irregular word (Hilte & Reitsma, 2006), and the whole process may result 

in a more detailed and stable orthographic representation. Secondly, if children can learn to 

apply mispronunciation correction procedures to unfamiliar words, this type of instruction 

may be more likely to result in generalization than sight word instruction. 

Therefore, in this study, we aimed to pare back sight word and mispronunciation 

correction instruction to their essential elements, and compare their effectiveness for irregular 

word reading instruction in beginning readers. To do so, we developed three training 

programs that we administered to children in their first year of formal schooling. The three 
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training conditions were compared to a wait-list control condition. The first training 

condition, Look and Say, involved teaching children the pairings between written and spoken 

forms of whole irregular words. The second condition, Look and Spell, included all the 

elements of Look and Say, with the addition of written spelling. The third condition, 

Mispronunciation Correction, involved simplified mispronunciation correction training. 

Because we wished to pare back these methods of instruction to their most basic forms, we 

taught words in isolation rather than in sentence context. Children in all conditions were 

shown a picture corresponding to each irregular word, and children in the mispronunciation 

correction condition were taught to correct their mispronunciations using the pictures as cues. 

We aimed to answer the following questions: 

1. Which of the three methods of instruction is most effective for improving 

children’s ability to read and recognize correct spellings of the trained words? 

2. Do any of the methods of instruction result in generalization to untrained 

words? 

Effectiveness was measured using reading aloud and orthographic choice tasks. For 

both tasks, we predicted that all three methods of instruction would be more effective than 

the wait-list (business-as-usual) control. We predicted that mispronunciation correction 

would be more effective than Look and Spell and Look and Say, because it involves both 

explicitly processing the links between graphemes and phonemes and actively connecting 

partially decoded responses to existing vocabulary knowledge. In turn, we predicted that 

Look and Spell would be more effective than Look and Say because Look and Spell involves 

active processing of the details of a word’s orthography. We predicted that generalization 

would be greatest for the mispronunciation correction group, because they were taught a 

strategy that could, in theory, be readily applied to unfamiliar words. We also predicted that 

there would be a greater degree of generalization on the reading measure than the 
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orthographic choice measure, because choosing between multiple similarly spelled 

alternatives requires more precise orthographic knowledge than recognizing the written form 

of the word. Hypotheses were pre-registered on the Open Science Framework 

(https://osf.io/xku47/). 

Materials and methods 

Participants 

Participants were 94 Kindergarten children from two government primary schools, 

one in metropolitan Sydney and one in a suburban area of coastal New South Wales, 

Australia. The first school had an Index of Community Socio-educational Advantage 

(ICSEA) score of 1104, indicating relative socio-educational advantage compared to the 

average value of 1000. The second school had an ICSEA score of 940, indicating relative 

socio-educational disadvantage. Systematic, explicit phonics instruction occurred at both 

schools, though the scope and sequence of instruction was different. Participating children 

were in their third term of their first year of formal schooling at the time of the study. 

This study received ethical approval from the Macquare University Human Sciences 

Ethics Committee and the New South Wales State Education Research Applications Process 

(SERAP). Schools distributed information and consent forms to all Kindergarten children, 

but only those who returned signed parental consent forms and gave verbal assent took part. 

Two children were withdrawn from the study due to disruptive behaviour. A further four 

children were excluded because they were absent for two or more of the training sessions. 

There was missing data for one child who was absent at post-testing, and for two children 

who were absent for vocabulary pre-testing. Thus, the final sample was 85 children. The 

average age of participants was 6 years of age (range: 5 years 1 month – 6 years 8 months). 

Demographic characteristics of the sample are shown in Table 1. Letter Sound Test results 
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(Larsen et al., 2015; see below) indicated that our sample represented a very broad range of 

decoding abilities (mean percentile rank = 51, SD = 31, min = 1, max = 95).  

Given the size of our sample, it was possible that simple randomization at the 

individual level may have led to baseline imbalances between groups. Therefore, class 

teachers were asked to assign participating children into mixed-ability groups of up to five 

children. Using an online randomization tool 

(https://www.graphpad.com/quickcalcs/randomize2/), each group was then randomly 

assigned to one of four conditions: Look and Say (LSay), Look and Spell (LSpell), 

Mispronunciation Correction (MPC) or control. There were five groups per condition. 

[Insert Table 1 about here] 

Procedure and Design 

All methods and analysis procedures for the study were pre-registered on the Open 

Science Framework (https://osf.io/xku47). Data collection took place in Term 3 of the 2019 

school year, which started in February and ended in December. Data collection was 

conducted in School 1 in late August, and in School 2 in early September. At each school, 

data collection took place over nine school days. The study timeline is shown in Figure 1. 

Children in the three training groups received 10 minutes of training in groups of five, over 

three consecutive days. Children in the wait-list control group received one training session 

from each of the three training conditions, after the final post-test had been completed. 

[Insert Figure 1 about here] 

Background assessment 

Letter Sound Test (LeST, (Larsen et al., 2015). On this task, children are shown a 

series of 51 graphemes (e.g., m, a, sh, igh). They are asked to give the sound for each 

grapheme. The test has Australian norms. Reported test-retest reliability (intra-class 

correlation) for the test is 0.88. Cronbach’s alpha for the study sample was 0.92. 
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Word reading. Children were also asked to read aloud fourteen frequent words, some 

of which were regular and some of which contained an irregular grapheme-phoneme 

correspondence (me, no, and, had, from, back, over, time, great, around, before, inside, 

through, children). None of these words appeared in the training lessons. Cronbach’s alpha 

was 0.90. Test administration for this task and the LeST was audio recorded, and online 

scoring was checked against these audio recordings. Ten percent of all data was triple-scored 

by three research assistants. Inter-rater agreement was very high (98.63%).  

Vocabulary. The vocabulary task was an experimenter-designed, group administered 

multiple-choice task. Using a smart board, children were shown a written word and four 

pictures. The word was then read aloud and children were asked to tick the box on their 

worksheet that best matched the word. There were three practice items and 20 test items. In 

order to prevent copying, children were seated away from each other where possible and 

were given pieces of paper to cover up their work as they went.  

Test items were selected by consulting a list of 297 words with age-of-acquisition 

norms derived from picture naming (Morrison, Chappell & Ellis, 1997), a set of age-of-

acquisition norms derived from adult ratings (Kuperman et al., 2012), and a list of vocabulary 

words selected to be appropriate for American Kindergarten children (Flocabulary, 2020). 

From this larger pool, we selected words with an age-of-acquisition between 4 and 8.5. From 

this list, any duplicates and function words were removed. Items were piloted on five 

Kindergarten students not involved in the training aspect of the study. Using this data, twenty 

words were selected for inclusion in the final assessment (heavy, giggle, gentle, jungle, peek, 

liquid, rhino, dangle, tornado, binoculars, nibble, escalator, cube, nostril, exhausted, 

cheetah, scrub, antlers, saxophone, and stationery). Target and distractor pictures were then 

selected from Unsplash (https://unsplash.com) and Google Images. The task was relatively 
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easy for children but there was no ceiling effect (min = 8, max = 19, mean = 15.0, SD = 

2.64). Cronbach’s alpha was 0.95. 

Outcome measures 

At post-test, children were assessed on their ability to read aloud and recognize the 

spellings of twelve trained and eight untrained words. We chose words that were likely to be 

familiar to children in their spoken but not their written forms, and we did not pre-test 

children on these words because we did not wish to expose them to the written forms prior to 

training. We used slightly fewer untrained words in order to reduce the length and difficulty 

of assessment sessions. In order to select stimuli, a long list of irregular words was compiled 

by examining stimuli from the Dyson et al. (2017) and Zipke (2016) studies and by selecting 

irregular words from lists of frequent words such as the Oxford Wordlist 

(https://www.oup.com.au/primary/oxford-wordlist). From this long list, words were retained 

if they were imageable and frequent in spoken language, but less frequent in written 

language. Words were rejected if they were homophones or if their decoded forms sounded 

similar to another non-target word. The resulting shortlist was piloted on five Kindergarten 

students not involved in the training aspect of the study. Items were rejected if more than two 

of the pilot participants could read them correctly. From the remaining words, 12 trained and 

eight untrained items were selected that could be matched on letter length, spoken frequency 

(CBBC frequencies from Subtlex UK; van Heuven et al., 2014), number of irregular spelling-

sound correspondences, number of syllables, and number of orthographic neighbours 

calculated using both CLEARPOND (Marian et al., 2012) and the Children’s Printed Word 

Database (Masterson et al., 2010) – see Table 2. 

[Insert Table 2 about here] 

Reading aloud. In the reading aloud task, children were asked to read aloud the 

trained and untrained words, interspersed, from a printed list. Children were told that they 
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might know some of the words, but not others. No corrective feedback was given. Test 

administration for this task was audio recorded, and online scoring was checked against these 

audio recordings. All data for this task was initially entered and checked by a single research 

assistant, who was present at two control training sessions at one of the schools, but was 

otherwise blind to group membership. Data was then checked by a second research assistant. 

Inter-rater agreement was high (90.22%). Cronbach’s alpha was 0.93. 

Orthographic choice. The orthographic choice task was group-administered. In this 

task, children were given a printed worksheet and a pencil. For each trained and untrained 

word, the correct written form was printed along with two foils. One of the foils was always a 

regularized version of the word, while the other was one letter different from the correct 

spelling (e.g. yung, yaung, young). The order in which the correct form and foils appeared 

was randomized, as was the order in which trained and untrained items appeared. However, 

all children completed a single version of the test and saw the items in the same order. 

Children heard each word spoken aloud and were asked to circle which of three options was 

the correct way to spell it. Children completed two practice items with feedback before 

completing the remaining test items without feedback. Cronbach’s alpha for all items (trained 

and untrained) was 0.70. 

Instruction 

Training sessions were scripted – examples are shown in Figure 2 and full scripts are 

available at https://osf.io/wnrt5/. Typically, MPC instruction involves reading words in 

sentence context (e.g., see Dyson et al., 2017), while sight word instruction (e.g., look-say-

cover-write-check) involves teaching single words in isolation. In this study, we wished to 

compare the instructional methods in their most basic forms in order to determine their 

“active ingredients”. Therefore, we decided to teach MPC at the single word level, using 

pictures to provide semantic context. The use of pictures rather than sentence context allowed 
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us to equate instructional time and degree of contextual support across conditions. A further 

reason to teach MPC in single words is that our participants were only in their third term of 

formal schooling, so the majority were only able to read very simple connected text, limiting 

the usefulness of written sentence context. 

[Insert Figure 2 about here] 

All four groups learnt the same twelve words (see Table 2), but the wait-list control 

group received instruction after post-testing was completed. Exposure to the written form of 

the word was equal across all experimental conditions; the written form was displayed on the 

whiteboard throughout each training session. Exposure to the correct spoken form was also 

controlled; each word was said aloud four times by the trainer. Thus, in total across all 

lessons, children were exposed to the written form of the word three times, and heard the 

correct spoken form of the word 12 times.  

Training was delivered by the first, fifth and sixth authors, and two additional 

research assistants. Due to the availability of personnel, it was not possible to evenly 

distribute trainers across groups - the first author delivered 47% of the sessions in the LSay 

condition, 93% of sessions in the LSpell condition and 73% of sessions in the MPC 

condition. However, every effort was made to ensure that instruction was consistent across 

groups. Firstly, instruction was tightly scripted in each condition. Secondly, quality of 

instruction was carefully controlled. All trainers received two hours of instruction in how to 

deliver the lessons from the first author. After this, they observed the first author deliver at 

least one training session. The first author then observed each trainer’s initial training session 

and provided feedback before they conducted training sessions independently.  

Note that in the LSpell and MPC conditions, all but one group had at least two out of 

the three lessons delivered by the first author. In the LSay condition, three of the groups had 

at least two lessons delivered by the first author, while two of the groups did not have any 
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lessons delivered by the first author. We therefore examined the raw data for the groups in 

the LSay condition. This revealed no indication of trainer effects (see Appendix B). 

Analyses 

Data was analysed in two multilevel logistic regression models, one predicting post-

test reading accuracy and the other predicting post-test spelling (orthographic choice) 

accuracy. Continuous variables were grand-mean centered and standardised before analysis. 

Analyses were conducted in the R software environment using lme4 (Bates et al., 2015), 

lmerTest (Kuznetsova et al., 2017) and emmeans (Lenth, 2021) packages. Data and analysis 

scripts are available on the Open Science framework: https://osf.io/cj7xr/.  

Models contained fixed factors for group and item type (trained or untrained). They 

also contained fixed factors for pre-test reading score (composite LeST and word reading 

scores) and pre-test vocabulary, which were treated as covariates. Analysis code with full 

details of our model fitting procedure are available on the Open Science Framework (see 

above). Initially, “maximal” models were fitted with all relevant random intercepts and 

slopes (Barr, Levy, Scheepers & Tily, 2013). However, these models failed to converge. 

Random slopes were removed one by one until acceptable convergence was achieved; the 

final models contained only random intercepts for participants and items. Contrasts were 

specified comparing each training group to the control group, and each training group to the 

two other trained groups (e.g., LSay to LSpell, LSay to MPC, and MPC to LSpell) for both 

trained and untrained items.  

Results 

Baseline differences between groups 

A series of one-way ANOVAs indicated that there were no significant differences 

between the four groups on baseline Letter Sound Test [F(3, 81) = 0.13, p = 0.94], word 

reading [F(3, 81) = 0.14, p = 0.94], or vocabulary scores [F(3, 81) = 1.50, p = 0.22]. There 
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were also no significant differences between the experimental groups in terms of number of 

lessons attended [F(2, 60) = 1.15, p = 0.32]. Chi-squared tests indicated no significant 

differences between the groups in terms of number of females in each group [c2
(3) = 2.20, p 

= 0.53], the number of students speaking English at home [c2
(3) = 0.67, p = 0.88], or the 

number of children in each group with a developmental diagnosis [c2
(3) = 5.87, p = 0.12] 

(see Table 1). 

Reading task 

Raw score means and confidence intervals for the trained and untrained items are 

shown in Figure 3. Full results of the analysis model are shown in Appendix A. Contrasts 

revealed that for the trained items, all trained groups were significantly more likely to read 

the items correctly than controls (LSay vs Control: b = 1.65, SE = 0.68, z = 2.43, p = 0.02; 

LSpell vs Control: b = 3.34, SE = 0.63, z = 5.27, p <0.001; MPC vs Control: b = 3.48, SE = 

0.63, z = 5.54, p <0.001). In other words, there were clear training effects for all three 

training conditions compared to business-as-usual controls. There was no significant 

difference between the LSpell and MPC groups (b = 0.14, SE = 0.50, z = 0.29, p = 0.77), but 

children in the LSpell and MPC groups were significantly more likely to read the items 

correctly than children in the LSay group (LSpell vs LSay: b = -1.69, SE = 0.59, z = 2.88, p = 

0.004; MPC vs LSay: b = -1.84, SE = 0.55, z = 3.32, p <0.001). In other words, LSpell and 

MPC instruction were equally effective, and both were more effective than LSay training (see 

Figure 3). 

For the untrained items, the results for the trained groups were not significantly 

different from controls (LSay vs Control: b = 0.31, SE = 0.70, z = 0.44, p = 0.66; LSpell vs 

Control: b = 0.40, SE = 0.66, z = 0.62, p = 0.54; MPC vs Control: b = 0.14, SE = 0.68, z = 

0.20, p = 0.84). There were also no significant differences between any of the training groups 

(LSay vs LSpell: b = -0.09, SE = 0.69, z = 0.13, p = 0.89; LSay vs MPC: b = 0.18, SE = 0.69, 
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z = 0.26, p = 0.80; LSpell vs MPC: b = -0.30, SE = 0.66, z = 0.41, p = 0.68). In other words, 

there was no evidence that any of the training methods had an effect on the untrained words 

(see Figure 3). 

[Insert Figure 3 about here] 

Orthographic choice task 

As above, results of the full analysis model are shown in Appendix A and Figure 4 

summarises the raw scores across conditions. Contrasts revealed that for the trained items, 

there was no significant difference between the LSay group and controls (b = 0.18, SE = 

0.40, z = 0.46, p = 0.65), but both the LSpell and MPC groups were significantly more likely 

to choose the correct response than controls (LSpell vs Control:  b = 0.82, SE = 0.38, z = 

2.13, p = 0.03; MPC vs Control: b = 0.88, SE = 0.38, z = 2.35, p = 0.02). In other words, an 

effect of training was apparent for the LSpell and MPC groups, but not for the LSay group. 

The difference between the LSay and LSpell groups was not significant (b = -0.63, SE 

= 0.40, z = 1.58, p = 0.11), nor was the difference between the LSay and MPC groups (b = -

0.70, SE = 0.38, z = 1.83, p = 0.07), or the difference between the MPC and LSpell groups (b 

= 0.07, SE = 0.38, z = 0.19, p = 0.85). 

For the untrained items, there were no significant differences between trained groups 

and controls (LSay vs Control: b = 0.52, SE = 0.34, z = 1.54, p = 0.12; LSpell vs Control: b = 

0.47, SE = 0.33, z = 1.42, p = 0.16; MPC vs Control: b = -0.03, SE = 0.33, z = 0.11, p = 0.92). 

Likewise, there were no significant differences between the training groups (LSay vs LSpell: 

b = 0.05, SE = 0.34, z = 0.15, p = 0.88; LSay vs MPC: b = 0.55, SE = 0.33, z = 1.67, p = 0.09; 

LSpell vs MPC: b = -0.50, SE = 0.34, z = 1.50, p = 0.13). 

[Insert Figure 4 about here] 

It is important to note that although the MPC and LSpell groups performed better than 

controls on the trained items, their performance was at approximately chance levels (see 
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Figure 4). In contrast, the Control and LSay groups were performing at below chance levels, 

suggesting that they may have been systematically choosing incorrect responses. In order to 

explore this possibility, we calculated the proportion of correct, regularized and one-letter-

different responses for each group (see Table 3).  

[Insert Table 3 about here] 

All groups were more likely to choose the regularized option than the other two 

response options. However, this tendency was less pronounced for the children in the LSpell 

and MPC groups. In order to conduct exploratory Chi square tests comparing response 

proportions, we collapsed together the results of the two groups involving explicit attention to 

orthography (the LSpell and MPC groups) and the two groups that did not (the Control and 

LSay groups). The combined LSpell and MPC groups showed a greater tendency to choose 

correct responses for the trained words than the combined LSay and control groups, χ2
(1) = 

17.46, p < 0.001, but a comparison of incorrect responses indicated that the combined LSpell 

and MPC groups also showed greater tendency to choose one-letter-different distractors 

compared to combined LSay and control groups, χ2
(1) = 9.91, p = 0.002. Thus, in the LSpell 

and MPC groups, training seemed to shift children towards a response strategy that involved 

more attention to the orthography of the trained items, but it was not enough to ensure that 

children were reliably able to choose the correct responses.  

Discussion 

We compared the effectiveness of two different methods of sight word instruction 

(Look and Say and Look and Spell) to a method of mispronunciation correction instruction 

for teaching irregular words to beginning readers. Using a randomized design, we were 

interested in effects on words that were directly trained, and whether the different methods 

would have different consequences for generalization to untrained words. Overall, we 

predicted that Mispronunciation Correction (MPC) would be the most effective method of 



TEACHING CHILDREN TO READ IRREGULAR WORDS 20 

instruction because it involved both explicitly processing the links between graphemes and 

phonemes, and actively connecting partially decoded responses to existing spoken vocabulary 

knowledge. We predicted that Look and Spell (LSpell), which involved active processing of 

the word’s orthography during writing but no explicit attention to decoding or active 

connection to existing vocabulary knowledge, would be less effective than MPC but more 

effective than Look and Say (LSay), which did not involve any explicit processing of 

orthography. We also predicted that all three methods would be more effective than a 

business-as-usual control. 

In terms of effects on trained words, our predictions were partially supported. All 

three instruction methods were more effective than a business-as-usual control condition for 

improving children’s ability to read the trained words aloud. Children in the LSpell and MPC 

groups were more likely to read the trained items correctly than children in the LSay 

condition, but there was no evidence of a difference between the LSpell and MPC groups. 

Thus, active processing of the words’ orthographic forms appeared to be important, but 

explicitly decoding the words and connecting partially decoded forms to spoken vocabulary 

(as in the MPC condition) did not seem to provide additional benefits compared to writing the 

words, at least after the short period of instruction provided in our study. 

On the orthographic choice outcome measure, children in the LSay condition were no 

more likely to choose the correct response than children in the control group. Children in the 

LSpell and MPC groups were significantly more likely than controls to choose the correct 

responses for trained words, but again, there was no significant difference between these two 

groups. In other words, performance in the LSpell and MPC groups was superior to the 

performance of the control group. Active processing of the orthography of the trained words 

appeared to be crucial for children’s ability to choose the correct orthographic forms. 
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Although children in the LSpell and MPC groups were more likely to choose correct 

responses for the trained words, they only selected the correct responses approximately one 

third of the time. In fact, children in all groups were more likely to choose the regularized 

distractors (e.g., jellus) than the correct forms of the words (jealous). This is perhaps 

unsurprising given that the children were receiving explicit instruction in regular grapheme-

phoneme correspondences as part of their classroom instruction. In the context of this overall 

tendency to favour regularized distractors, the LSpell and MPC children were more likely 

than the other groups to choose the correct responses, but they were also more likely than the 

other groups to choose a one-letter different distractor (e.g., jealus). Therefore, the LSpell 

and MPC children did show some evidence of a shift towards a response strategy involving 

attention to the orthography of the trained words, but they were not always able to select the 

correct response.  

At first glance, this echoes Zipke’s (2016) finding that participants who received 

mispronunciation correction training made more attempts to correct their own pronunciations, 

but those attempts did not lead to more correct responses. However, Zipke assessed 

participants on words that were not seen during training, meaning that she was assessing 

application of a general strategy, not orthographic learning. Together, the results of our 

reading and orthographic choice tasks suggest that children in the MPC and LSpell conditions 

had begun to develop orthographic representations for the trained words, but that these 

representations were not sufficiently detailed or stable to allow for reliably correct 

recognition of the words’ spellings in the presence of relatively close distractors.  

Previous work has shown that competent readers in Grade 1 can learn the orthography 

of new words after approximately four massed attempts at reading aloud with corrective 

feedback (Ehri & Saltmarsh, 1995; Reitsma, 1983). Thus, there was reason to believe that 

three spaced sessions, during which the written form was visible for at least 10 minutes, 
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should have resulted in a significant amount of learning, especially considering the additional 

processing undertaken in the LSpell and MPC conditions. However, in future, it would be 

interesting to see whether results would improve after an additional training session.    

Turning to the untrained words, there was no evidence of generalization in any of the 

training conditions. This may also be due to the relatively short duration of our training 

programs. In a study using a variant of “Look, Say, Cover, Write, Check” instruction where 

generalization was observed (Kohnen et al., 2008), a child with difficulties spelling irregular 

words received 10 sessions of instruction over two weeks. In a study of mispronunciation 

correction where generalization to matched untrained words was observed (Dyson et al., 

2017), children received eight training sessions over four weeks, and discussed word 

meanings, wrote and matched words, and completed rhyming tasks, in addition to correcting 

mispronunciations. Thus, our training may not have been sufficient to allow for the 

development of the orthographic knowledge or strategic processes necessary to result in 

improvement on untrained words.  

A further reason for a lack of observed generalization, and for the relatively small 

effects of training, may be the fact that the words we taught were somewhat advanced for 

children in their third term of formal schooling. This was out of necessity – we had to choose 

words that were concrete, easily represented by a picture, matched to other words of similar 

length and frequency, and unfamiliar to the majority of participants in their written form. 

This ruled out many of the shortest and most frequent irregular words, which tend to be 

function words (e.g., they, are). 

Although our study was the first to directly compare these methods of irregular word 

reading instruction under tightly controlled experimental conditions, there were some 

limitations. Firstly, our sample size was comparatively small, as it was challenging to recruit 

schools who were willing to allow their Kindergarten students to participate in a multi-day 
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study during class time. However, it is worth noting that our training groups were roughly the 

size of an average Kindergarten classroom, and our participants represented a broad range of 

reading ability. A second limitation of our study was the fact that we did not conduct a 

follow-up assessment in order to determine whether knowledge was retained over time. 

Again, this was a practical decision made to reduce the load on participating schools, but it is 

a crucial question for future studies to explore.  

Although mispronunciation correction instruction is traditionally delivered in the 

context of written or spoken sentences (e.g., Dyson et al., 2017; Zipke, 2016), our version of 

mispronunciation correction instruction took place at the single word level, without the 

presence of meaningful sentence context. This was crucial in order to equate instruction as 

much as possible across conditions and to allow a direct comparison with LSay and LSpell. It 

was also appropriate for our participants, who had limited reading experience and may have 

struggled to make use of written sentence context. We speculate that the presence of sentence 

context may help children to learn to apply mispronunciation correction as a general strategy, 

but it may be less important for orthographic learning of specific words. Studies have shown 

that young children tend to learn the orthographic forms of words better when they read them 

in isolation rather than in context (e.g., Ehri & Roberts, 1979; Ehri & Wilce, 1980; Landi et 

al., 2006; Miles & Ehri, 2017; Stuart et al., 2000). 

A lack of sentence context at the point of assessment may be a reason why we did not 

observe generalization in the mispronunciation correction condition – children were asked to 

read both trained and untrained words in isolation, and could not use context to support 

mispronunciation correction attempts, although they could in theory access the correct 

spoken form using their existing vocabulary knowledge (e.g., see Tunmer & Chapman, 

2012). There is clearly a need for further studies exploring the role that sentence context 
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plays in mispronunciation correction, both in terms of item-level orthographic learning and in 

terms of general strategy learning. 

While our results point to a key role for active processing of orthography in irregular 

word reading instruction, they do not clarify whether different methods of processing have 

different consequences for orthographic learning. We did not find clear evidence of an 

advantage for our MPC condition (which involved explicit processing of grapheme-phoneme 

correspondences and linking of a partially decoded form to a correct phonological form) over 

the LSpell condition (which involved explicitly retrieving and writing the letters in the words 

but no explicit decoding). However, it is possible that differences may emerge with larger 

sample sizes, after longer periods of training, or for different words, and we cannot rule out 

the fact that some students may have been engaging in some degree of implicit grapheme-

phoneme processing in the LSpell condition. It would be interesting to compare MPC to 

LSpell instruction over a longer period of time, measuring the rate of learning as well as 

longer-term retention, to see whether differences emerge. It would also be interesting to 

determine whether a combination of decoding, matching decoded forms to correct spoken 

forms, and spelling would be more effective than either MPC or LSpell alone for 

orthographic learning. 

In summary, our results clearly support the view that irregular word reading 

instruction should include active processing of a word’s orthography during instruction. Our 

results provide evidence that Look and Spell and mispronunciation correction instruction are 

equally effective for teaching irregular words, at least after short-term instruction. Finally, 

our results provide clear directions for future research. A more detailed understanding of the 

active ingredients of irregular word reading instruction is crucial for maximizing the 

efficiency and effectiveness of early reading instruction, so that all children have the chance 

to become fluent independent readers. 
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Appendix A 

Unconditional model – reading 

Fixed Effects Estimate SE z p 

Intercept -3.82 0.53 -7.23 <0.0001 

Random Effects Variance SD 

Intercept (Participant) 8.52 2.92 

Intercept (Item) 1.74 1.32 

Model Fit AIC Pseudo-R
2 

(Conditional) 

 

 936.4 0.76  

 

Results of final analysis model – reading 

Fixed Effects        Estimate SE z p 

Intercept -5.43 0.66 -8.27 <0.0001 

Reading composite score 2.31 0.26 8.99 <0.0001 

Vocabulary score 0.30 0.24 1.27 0.20 

Group – LSay v control 1.65 0.68 2.43 0.02 

Group – LSpell v control 3.34 0.63 5.28 <0.0001 

Group – MPC v control 3.48 0.63 5.54 <0.0001 

Trained vs untrained items 0.62 0.74 0.84 0.40 

Group x item type interaction, 

LSay -1.33 0.72 -1.87 0.06 

Group x item type interaction, 

LSpell  -2.94 0.67 -4.39 <0.0001 

Group x item type interaction, 

MPC -3.35 0.68 -4.96 <0.0001 

Random Effects Variance SD 

Intercept (Participant) 1.19 1.09 

Intercept (Item) 1.25 1.12 

Model Fit AIC Pseudo-R
2 

(Conditional) 

Pseudo-R
2  

(Marginal) 

 807.0 0.75 0.57 
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Unconditional model – orthographic choice 

Fixed Effects        Estimate SE z p 

Intercept -1.00 0.16 -6.32 <0.0001 

Random Effects Variance SD 

Intercept (Participant) 0.57 0.76 

Intercept (Item) 0.30 0.54 

Model Fit AIC Pseudo-R
2 

(Conditional) 

 

 1947.5 0.21  

 

Results of final analysis model – orthographic choice 

Fixed Effects        Estimate SE z p 

Intercept -1.61 0.33 -4.94 <0.0001 

Reading composite score 0.31 0.15 2.03 0.04 

Vocabulary score 0.05 0.13 0.38 0.70 

Group – LSay v control 0.18 0.40 0.46 0.65 

Group – LSpell v control 0.81 0.38 2.13 0.03 

Group – MPC v control 0.88 0.38 2.35 0.02 

Trained vs untrained items 0.32 0.44 0.72 0.47 

Group x item type interaction, 

LSay 0.34 0.48 0.70 0.49 

Group x item type interaction, 

LSpell  -0.34 0.47 -0.73 0.47 

Group x item type interaction, 

MPC -0.92 0.47 -1.96 0.05 

Random Effects Variance SD Correlation 

Intercept (Participant) 0.97 0.98  

Slope (Participant x item 

type) 

1.08 1.04 

 

-0.78 

Intercept (Item) 0.37 0.61  

Slope (Item x reading 

composite) 

0.20 0.44 -0.18 

Slope (Item x vocabulary 

score) 

0.07 0.26 -0.73     -0.83 

Model Fit AIC Pseudo-R
2 

(Conditional) 

Pseudo-R
2  

(Marginal) 

 1892.7 0.33 0.05 
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Appendix B 

Analysis of trainer effects 
 

We wished to check whether there was any evidence of trainer effects. In the LSpell 

and MPC conditions, the majority of lessons were delivered by the first author. However, in 

the LSay condition, three of the groups had at least two lessons delivered by the first author 

(groups 1-3 below), while two of the groups did not have any lessons delivered by the first 

author (groups 4 and 5). Therefore, any trainer differences would have been most evident 

within the LSay condition. We examined the raw scores within the LSay group. This data is 

summarised below. There was no clear indication that groups receiving training mostly from 

the first author (1-3) scored higher than groups receiving no training from the first author (4-

5). It therefore appears unlikely that trainer effects were playing a role. Rather, it seems more 

likely that participant outcomes were influenced by existing reading ability – there was a high 

correlation between pre-test reading scores and post-test reading outcomes in this group 

(Pearson's r=0.83, p < 0.001). 

 

Group Lessons 

delivered 

by first 

author 

Pre-test reading 

score 

Post-test trained 

reading score 

Post-test trained 

orthographic choice 

score 

Mean Range Mean Range Mean Range 

LSay 1 3 5.6 3-11 2 0-8 1.8 1-3 

LSay 2 2 4 2-5 0.25 0-1 1.75 1-3 

LSay 3 2 6 0-14 2.8 0-12 5.6 1-11 

LSay 4 0 8 3-12 2 0-6 1.67 1-3 

LSay 5 0 2 0-4 0 0 2.33 1-4 
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Figure 1. Study timeline 
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Figure 2. Example training scripts 

   Slide 1 

 

 

 

   Slide 2 

Look and Say Trainer:    Look at this word. This word is young. Young. Trainer:    Say young. 
Children:  Young. 
Trainer:    What is the word:  
Children:  Young. 
Trainer:    Very good! The word is young. 

 
Look and Spell Trainer:    Look at this word. This word is young. Young. Trainer:    Write young on your whiteboard. Young. 

Children:  [write] 
Trainer:    Show me what you wrote. OK, great work. Now 
                   rub it out. We will have one more go. Have a look 
                   at the word on the screen. Write it on your board. 
Children:  [write] 
Trainer:    Good job everyone. Rub out the word. 

 
MPC Trainer:    I’ll sound this word out. /y/ /aʊ/ /ŋ/, /yaʊŋ/.  

                  You sound it out with me. 
                  [points to graphemes as word is sounded out] 
                  /y/ /aʊ/ /ŋ/, /yaʊŋ/ 
Children:  /y/ /aʊ/ /ŋ/, /yaʊŋ/ 
Trainer:    Is /yaʊŋ/ a word you know? 
Children:  No 
Trainer:    So, /yaʊŋ/ is not a real word, but does it sound 
                   a bit like a word we know? Just think about it, 
                   don’t tell me. 
 

Trainer:    Yes, the word is actually young. Young.  
                   Can you say it? 
Children:  Young. 
Trainer:    Good job. Say it again. 
Children:  Young. 
Trainer:    Very good! The word is young. Young. 

 

young young 



TEACHING CHILDREN TO READ IRREGULAR WORDS 39 

Figure 3. Proportion correct on the reading outcome measure.  

Note: Error bars are 95% confidence intervals. 
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Figure 4. Proportion correct on the orthographic choice outcome measure.  

Note: Error bars are 95% confidence intervals. 
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Table 1 

Demographic information and background assessment results 

 Controls LSay LSpell MPC 

N 22 20 21 22 

Number female1 13 11 8 12 

Language other than English2 1 1 2 1 

Participants with a diagnosis3 2 0 2 5 

Mean training sessions attended NA 2.90 (0.31) 2.81 (0.40) 2.96 (0.21) 

Mean LeST4 percentile rank 53.06 (28.69) 48.44 (27.78) 53.58 (38.28) 48.76 (29.26) 

Mean pre-test word reading score 5.64 (3.54) 5.20 (3.95) 5.90 (4.70) 5.27 (3.72) 

Mean vocabulary score 14.95 (2.24) 15.95 (2.28) 14.48 (2.94) 15.64 (2.38) 

 

Note. Standard deviations are in parentheses. Differences between groups were not statistically 

significant. LSay = Look and Say. LSpell = Look and Spell. MPC = Mispronunciation Correction. 

1All children identified as male or female. 2Number of participants speaking a language other than 

English at home 3Number of participants with a diagnosis of speech or language difficulties, autism 

spectrum disorder (ASD), and/or attention deficit hyperactivity disorder (ADHD). 4Letter Sound 

Knowledge Test (Larsen et al., 2015) 
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Table 2 

Trained and untrained words 

Word Type Word Letters Frequency1 
Orthographic Neighbours Irregular 

GPCs4 Syllables Adult data2 Child data3 
Trained Stomach 7 4.6 1 0 2 2 
 Sugar 5 4.78 1 NA 3 2 
 Jealous 7 4.42 1 0 2 2 
 Uniform 7 4.12 1 0 1 3 
 Heart 5 5.09 9 2 1 1 
 Whistle 7 4.29 5 1 2 2 
 Tongue 6 4.78 1 0 1 1 
 Country 7 5.18 1 0 1 2 
 Colour 6 5.12 2 0 2 2 
 Listen 6 5.47 3 0 2 2 
 Young 5 5.37 0 0 1 1 
 Monkey 6 4.9 3 1 2 2 

 Mean 6.17 4.84 2.33 0.36 1.67 1.83 
Untrained Sausage 7 5.37 1 0 2 2 
 Human 5 5.07 2 0 2 2 
 Famous 6 4.86 0 0 2 2 
 Diamond 7 4.51 1 0 1 3 
 Watch 5 5.55 8 6 1 1 
 Spinach 7 4.48 0 0 2 2 
 Orange 6 4.96 3 0 2 2 
 Answer 6 5.46 1 0 2 2 

 Mean 6.13 5.03 2.00 0.75 1.75 2.00 
 p 0.91 0.34 0.78 0.63 0.74 0.52 

 
Note. 1CBBC frequencies from Subtlex UK (van Heuven, Mandera, Keuleers, & Brysbaert, 2014) 2From CLEARPOND (Marian, Bartolotti, Chabal, & Shook, 2012) 
3From the Children’s Printed Word Database (Masterson, Stuart, Dixon, & Lovejoy, 2010) 4Regularity of a GPC was determined using a list of GPCs extracted from 
the CELEX database (Baayen, Piepenbrock & Gulikers, 1995).
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Table 3 
Responses to trained items on the orthographic choice task 

 Proportion of Responses (%) 
Response Type Control Group Look and Say Look and Spell MPC 
Correct 21.54 23.63 34.80 34.48 
Regularized 56.92 56.96 40.00 41.38 
One letter different 21.54 19.41 25.20 24.14 

 
Note. MPC = Mispronunciation correction. 

 


