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ABSTRACT  

Learning to spell is a difficult but essential task for children learning to read. Several spelling tasks 

involving different cognitive demands are used in classroom. To provide better guidance for teaching 

practices, a critical question is whether spelling performance of beginner readers is task dependent. The 

present study focuses on the performance of French first graders on two spelling tasks: picture to spelling 

and dictation to spelling. We hypothesize that spelling will be easier from a phonological entry 

(dictation) than from a semantic entry (picture). Sixty-three students spelled words in both tasks. 

Bayesian analyses showed moderate to strong evidence for the null hypothesis, suggesting that the 

dictation to spelling task is equivalent for first graders as the picture to spelling task. Exploratory 

analyses also suggest that first graders mobilize both the non-lexical and lexical routes for the two tasks. 

These results provide clues for spelling instruction in the first grades. 
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Introduction  

Teaching reading and spelling is a major challenge for the schools. Academic success associated with 

social integration later in life, depends to a large extent on these initial acquisitions. Unfortunately, 

literacy acquisition has been shown to be particularly challenging in nontransparent written languages 

such as English or French (Fayol et al., 2008), where one sound unit may correspond to several graphical 

units and vice versa. Recently, almost 30% of French 2nd graders were identified as low reading 

achievers (Andreu et al., 2019) and the problem seems to persist among older students (Martin et al., 

2017). As it is known that the majority of children who experience significant difficulties in the course 

of their schooling (e.g., school drop-out, low tests scores) have experienced past learning difficulties in 

the first grades (Ferrer et al., 2007; Landerl & Wimmer, 2008; Sprenger-Charolles et al., 2009), it is 

fundamental to determine the most effective methods for teaching literacy from the first grade.  

Spelling words have been shown to be highly effective for improving literacy acquisition for young 

learners (e.g., Conrad et al., 2019; Ouellette & Sénéchal, 2008; Ouellette et al., 2017; Treiman, 1998; 

Uhry & Shepherd, 1993; Weiser, 2013) and struggling readers (e.g., Henbest & Apel, 2017). Including 

spelling instruction in early literacy instruction can be done using a variety of exercises, such as writing 

words after hearing them spoken aloud (dictation to spelling task) or under drawings or pictures (picture 

to spelling task). While on the surface these different tasks might appear similar in nature, recent studies 

on expert readers suggest that these two spelling tasks partially rely on different processing pathways 

(Bonin et al., 2015, 2019). Thus, they may also have different consequences on child performance and 

may be more or less suitable for early literacy acquisition. However, to our knowledge, this issue has 

never been investigated in the context of early literacy learning. In this article, for the first time, we will 

compare the performance of first graders on both dictation and picture to spelling tasks, to determine 

whether one task causes beginning spellers to write words more correctly than the other.  

 

Literacy acquisition  

In alphabetic languages, literacy is commonly described as involving two pathways (lexical and non-

lexical) for both spelling (e.g., Houghton & Zorzi, 2003; Tainturier & Rapp, 2001), and reading (e.g., 

Coltheart et al., 2001). The non-lexical pathway consists of matching elements of language smaller than 

a word (e.g., phonemes) with their corresponding letters (e.g., graphemes). The lexical pathway involves 

the direct retrieval in memory of the orthographic form of the word to read or spell. Expert readers are 

known to rely more on lexical pathway to read or spell accurately and identify words quickly. The non-

lexical pathway is considered to be essentially involved in reading and spelling new words or non-words 

(e.g., Tainturier & Rapp, 2001). In accordance with this dual route theoretical conception, reading and 

spelling acquisition of alphabetic languages have been described in step-by-step models (e.g., Ehri, 

1989; Frith, 1985). The first steps allow the acquisition of phoneme-grapheme correspondences and the 

implementation of the non-lexical pathway. The last steps correspond to the implementation of the 

lexical pathway, through gradual memorization of lexical orthographic knowledge. However, even if it 

is often considered that this lexical memorization is not the object of the first steps of learning to read 

and spell, some research has shown that lexical orthographic knowledge begins to build from the very 

first steps of literacy learning (e.g., Bosse et al., 2003; Cassar & Treiman, 1997), even if it grows slowly 

during the first year of reading instruction. 

On a practical level, currently, most researchers insist on the superiority of phonics instruction to teach 

reading and spelling to first grade pupils (e.g., Castles et al., 2018; Ehri et al., 2001; Hattie, 2008; 

National Reading Panel, 2000), even if the issue is still discussed (e.g., Bowers, 2020; Buckingham, 

2020; Wyse & Bradbury, 2022). Phonics instruction means explicitly teaching the foundations of the 

non-lexical route, that is the relationship between the sounds of the spoken language and the letters or 

groups of letters of the written language. But this goal could be reached in very different ways (e.g., 
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Henbest & Apel, 2017). In the classroom, a wide variety of exercises may help children acquiring 

phoneme-to-grapheme correspondences (e.g., Adams, 1990; Castles et al., 2018; Dahl et al., 2001) and 

observations of teachers’ practices highlighted the multifaceted nature of phonics instruction (e.g., 

Mesmer & Griffith, 2005), including several reading and spelling exercises (e.g., Goigoux, 2016, for the 

description of French teacher practices). 

Spelling activity 

Spelling activity is recognized as effective for improving literacy acquisition. (e.g., Ouellette & 

Sénéchal, 2008; Uhry & Shepherd, 1993). Proposing spelling exercises from the earliest learning stages 

in combination with reading exercises appears to be beneficial to reading and spelling acquisition 

(Adams, 1990; Ehri, 1989; Henbest & Apel, 2017; Treiman, 1998; Weiser, 2013; Weiser & Mathes, 

2011), especially for struggling readers. For example, Weiser and Mathes (2011) synthesized 11 studies 

testing the effect of spelling instruction on the performance of primary school students who are poor 

spellers and readers. The results showed that spelling instruction in the reading program is very effective 

(d = 0.81) in improving students’ performance in word reading and spelling (see also Ise & Schulte-

Körne, 2010). 

Despite the clearly positive effects of spelling tasks on early literary acquisition, it appears that first 

grade teachers allocate only a small amount of time to spelling activities (less than 4% in the U.S., 

according to Weiser & Mathes, 2011). A recent observational study suggests that first grade French 

teachers allocate only 54 min per week to spelling activities, representing 12% of the total time allocated 

to literacy instruction (Goigoux, 2016). Prior research (Håland et al., 2019) suggests the following 

reasons for limited spelling instruction in first grade: a conceptualization of literacy development in two 

stages (reading acquisition before learning to spell), a task too difficult for beginners, and a lack of 

pedagogical knowledge on how to implement effective spelling practices. 

The most valuable support to teachers would be for researchers to study the precise relevance of spelling 

tasks for first grade learners. The question then becomes how best to structure spelling exercises for 

beginning readers. Indeed, a variety of tasks can be proposed that require the student to produce the 

written form of a given word, sentence or text. The item can be given to the child orally or through a 

visual image or picture. Additionally, the tool used by the child can vary (handwriting, keyboard, mobile 

letters, spelling aloud, etc.). A recent observational study suggests that the most frequent spelling tasks 

used by first-grade French teachers are dictation to spelling and picture to spelling (Goigoux, 2016). 

Research supporting the inclusion of spelling tasks in early literacy instruction does not specify the task 

to be used. However, in France, teachers have recently been instructed not to use pictures to teach 

spelling (MENJ, 2019). In order to help teachers choose the most appropriate spelling task(s), it seems 

important to better understand what makes them different. 

In fact, the differences between the dictation to spelling task and the picture to spelling task have only 

rarely been studied, and never with beginning readers. Bonin et al. (2015) sought to determine the 

implications of lexical and non-lexical pathways in different spelling tasks, through the performances 

of 34 French adult students. Participants were prompted to write the same list of words from their picture 

form (picture to spelling), from their oral form (dictation to spelling) and from their visual form 

(copying). Overall, the picture to spelling task leads the writer to make more errors because of picture 

misidentification, and to be slower to initiate the handwriting movement (latency) than the dictation to 

spelling task. Moreover, the picture to spelling task seems more sensitive than the dictation to spelling 

task to the lexical frequency of the words to be written. In contrast, only the dictation to spelling task 

seems sensitive to the phoneme-grapheme consistency of the items. As lexical frequency is considered 

to be linked to the use of the lexical pathway and consistency to the use of the non-lexical pathway, 

these results suggest that the dictation to spelling task would mobilize more the non-lexical route, and 

less the lexical route, than the picture to spelling task. Accordingly, it has been suggested that during 

the picture to spelling task, as during the oral picture naming task (e.g., Alario et al., 2004), a lexical-
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semantic processing is necessarily involved to generate the object’s name from the picture (e.g., Bonin 

et al., 2012, 2015; Torrance et al., 2018). On its side, the dictation to spelling task is affected by the 

phoneme-grapheme consistency (e.g., Delattre et al., 2006), an indication of the use of the direct 

phonological to spelling non-lexical route. 

Another difference between the dictation to spelling and the picture to spelling tasks could be the 

involvement of verbal working memory (Pérez et al., 2016). Indeed, during the dictation to spelling task, 

the item to encode is a spoken word that needs to be kept in memory until it is written down. For 

example, the dictation to spelling performance of children with learning disabilities is especially 

correlated with verbal working memory impairments (e.g., Brandenburg et al., 2015). In contrast, during 

the picture to spelling task, the item to encode is a visual input that, most often, remains visible 

throughout the exercise: there is no need to temporarily store it in memory. Accordingly, the picture to 

spelling may be easier than dictation to spelling, especially in the case of a weak verbal memory span 

(see Pérez et al., 2016, for a similar reasoning to compare dictation to spelling and copying tasks) and 

for young children for whom the functional capacity of working memory is still weak (e.g., Gathercole 

et al., 2004). 

Relevance of the present study 

As the studies on expert readers suggest that dictation and picture to spelling tasks may involve different 

cognitive processing and have different cognitive costs, it seems crucial to investigate this same issue 

with beginning readers. These two spelling tasks are both widely used from the first grade (e.g., 

Goigoux, 2016). Because beginning readers have limited orthographic lexical knowledge and mainly 

use the non-lexical pathway, one may assume that the dictation to spelling task is more appropriate for 

these children. However, this advantage of the dictation to spelling task may be counterbalanced by the 

need to maintain the item in working memory. 

The purpose of this study was to determine whether one task is more suitable than the other for spelling 

training of beginning readers, beyond their potential differences related to a different involvement of 

working memory. At the end of first grade, French students were asked to spell words from their oral 

form (dictation to spelling) and from their drawing picture (picture to spelling). In both tasks, each item 

(oral form or picture) was presented to the children for a fixed time period and the children were asked 

to spell the word only after the cue disappeared. The two tasks were therefore equivalent in terms of 

working memory involvement, removing the possibility that any difference between the two tasks could 

be attributed to a difference at this level (Pérez et al., 2016) but only to a difference in spelling pro-

cessing. We hypothesized that the dictation to spelling task would lead to better performance, knowing 

that at the beginning of learning, children more often use the non-lexical pathway, a pathway that could 

be more involved in the dictation to spelling task than in the picture to spelling task (Bonin et al., 2015, 

2019). The hypotheses, variables and exclusion criteria were prerecorded on Open Science Framework 

(preregistration on OSF). 

 

Method 

Participants 

Seventy French first graders (32 girls), randomly selected from six first-grade classrooms located in six 

different public elementary schools1 in Grenoble and its surrounding communities (France), took part in 

this study. Seven students were excluded because they obtained a very low score (above the 5th 

percentile) in the Raven’s nonverbal reasoning ability task (Raven et al., 1998). The 63 selected children 

(29 girls) ranged in age from 6.5 to 7.5 years (M = 6.98, SD = 0.27), with an average score of 24.8 on 

the Raven’s task (ET = 5.8, range 13–35), which corresponds to the 50th percentile at the age of 7. All 

were of French mother tongue but eight also spoke one or two other languages. Eighteen participants 
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(29% of the sample) came from a school receiving mostly an underprivileged population. This 

percentage is slightly higher than the national percentage of such schools in France (in 2018, 19.5% of 

French elementary schools, DEPP, 2019). All 63 students received written approval from their parents 

to participate in this study and they also made their own agreement. 

All the participants were also assessed on their reading level and verbal working memory skills. Verbal 

working memory was estimated with the backward digit span task of WISC V (Wechsler, 2016). Their 

total raw score on this task was 5.5 on average (SD = 1.9, range 0–10). The reading level was assessed 

by a One-Minute-Test including words and pseudo-words (Sprenger-Charolles et al., 2005). The mean 

performance was 32.5 items correctly read by minute (SD = 11.8, range 8–60), with 37.2 (SD = 14.4, 

range 10–73) for the words and 27.7 (SD = 9.9, range 6–46) for the pseudo-words. On Table 1, the 

characteristics of the participants were presented after the sample has been cut in half according to the 

reading level, a group of good readers (above the median) and a group of poor readers (below the 

median). 

Table 1.  
Characteristics of the participants according to their reading level. 

One Minute 

Test  
N 

Age in 

months 
Raven score  

Reading 

score 

Working 

memory  

Poor readers 32 83.8 (2.9) 23.2 (5.8) 22.6 (6.9) 4.9 (1.9) 

Good readers 31 83.7 (3.4) 26.4 (5.3) 42 (7.6) 6.1 (1.7) 

Total 63 83.7 (3.2) 24.8 (5.8) 32.5 (11.8) 5.5 (1.8) 
Note. N: number of participants. Raven score: mean raw score on the Raven test PM 47 (maximum score : 36). 

Reading score: mean global score of the One Minute Test by averaging the word score and the pseudoword score. 

Working memory: mean score of the Backward Digit Span (WISC V, Wechsler, 2016). Standard deviations are 

presented in parentheses. 
 

Stimuli, apparatus and setting 

Each participant had to encode 20 items (see Table 2). These items consisted of 5-letter words frequently 

studied during first grade, paired with their drawing picture (chosen in a drawing picture bank, Cannard 

et al., 2006) and pronunciation (recorded by a unique female speech therapist). The material used for 

both tasks are available on Open Science Framework (material on OSF). Several criteria guided the 

choice of the items. The correct naming rate of the drawing pictures had to be higher than 80% (Cannard 

et al., 2006) in order to avoid incorrect recognition in the picture to spelling task. The spoken items had 

to be sufficiently frequent to be known by all the participants, so with an estimated lexical frequency in 

number of occurrences per million words higher than 50 (Manulex, Lété et al., 2004). In order to avoid 

a floor effect due to items too difficult to encode for first graders, we selected items with a phoneme-to-

grapheme consistency higher than 50% (Manulex-infra, Peereman et al., 2007) and with no homo-

phones. Two sets of 10 items, paired in both frequency and consistency, were established (Table 2). The 

mean frequency was 249 (SD = 173, range 64–545) for Set 1 and 247.2 (SD = 179.6, range 54–609) for 

Set 2. The mean phoneme-to-grapheme consistency was 82.8 (SD = 12.6, range 59–97) for Set 1 and 

82.9 (SD = 6.6, range 75–98) for Set 2. 

This study follows a within-subject design. For each participant, 10 items of one set were presented in 

the form of auditory stimuli (dictation to spelling condition) and 10 items of the other set in the form of 

visual stimuli (picture to spelling condition). Four blocks were created to counterbalance the order of 

conditions and word sets. Each participant has been randomly assigned to one block. Table 3 

summarizes the number of participants per block and the block structure. 

 

https://www.zotero.org/google-docs/?WUCYTk
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Table 2.  

Items features of both sets: associated pictures, lexical frequency and phoneme-grapheme consistency. 

Note. The lexical frequency is expressed in number of occurrences per million based on a corpus of words extracted 

from books used in French first grade classrooms. The Phoneme-to-Grapheme consistency of each item is 

expressed in percentages. It is equal to the mean consistency of all of its phonemes-to-grapheme mappings; the 

consistency of each phoneme-to-grapheme mapping is calculated as the frequency at which a particular phoneme-

to-grapheme mapping occurs, divided by the total frequency of that phoneme multiplied by 100.  

The experimental sessions were conducted on the Qualtrics questionnaire software running on a digital 

tablet (Asus ZenPad 10 Z301M P028, 10.1" 1280 × 800, LCD screen) with a touch screen and an ABC 

touch keyboard with large keys (from the Keyboard for Seniors application). All stimulus presentations 

were fully automated and touch screen responses were recorded by the software. Auditory stimuli were 

presented through headphones at a comfortable volume, as determined by the experimenter and partic-

ipant during an initial volume test. All experimental sessions were conducted in a quiet room away from 

the participants’ classrooms. The experimenter, seated close to the participant, monitored all sessions, 

checked for technical problems and administered verbal reinforcements only during training. 

Table 3.  

Counterbalancing procedure. 

Condition order First Second n 

Block Task Set Task  Set  

Block A dictation to spelling  1 picture to spelling 2 18 

Block B dictation to spelling  2 picture to spelling 1 17 

Block C picture to spelling 1 dictation to spelling 2 15 

Block D picture to spelling 2 dictation to spelling 1 13 

 

Procedure 

The procedure included a training phase followed by an experimental phase. The purpose of the training 

phase was to familiarize the participants with the device. The students were first asked to write the name 

of their favorite character in the right place using the keyboard and then validate their answer. The same 

task was repeated with their favorite color. The students were then aksed to practice the task with the 

training words fille (girl) and stylo (pen) in the dictation to spelling condition and with the training words 

pomme (apple) and train (train) in the picture to spelling condition. 

The experimental phase then started with 10 items in one condition and 10 other items in the other 

condition, according to the block randomly assigned. An example of a trial for each condition is 

illustrated in Figure 1. Each trial started with the presentation of the item that had to be encoded. In the 

dictation to spelling condition, the target word was successively heard twice for a total listening time of 
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6.18 s on average (between 5 and 9 s according to the item length). In the picture to spelling condition, 

the drawing of the target word was present in the center of the screen for 8 s, a sufficient time for the 

child to explore and name the image. In both conditions, at the end of the item presentation, the response 

screen appeared. The response screen comprised a rectangular cell for typing the word, a blue arrow to 

validate the answer and a tactile keyboard which appeared at the bottom of the screen after the child had 

clicked in the rectangular cell. Participants spelled words using the keyboard, controlled their response 

in the rectangular cell, and validated their answer. If they didn’t validate after 60 s, the next screen 

automatically appeared. Sessions lasted 10 min on average. 

 

Figure 1.   

Study procedure: example of trial in dictation to spelling to spelling and in the picture to spelling tasks.   

 

 

Measures 

Three different scores were given to assess participants’ spelling performance. Note that for each score, 

we ignored accent errors (on the item zèbre) because they are not easily or quickly accessible on the 

keyboard used. 

The orthographic measure (scoreO) scored 1 if the written word contained no error and 0 if the written 

word contained at least one error (e.g., target word: balai (a broom), written word: balai = 1; balei = 0; 

balia = 0). 

The phonological measure (scoreP) scored 1 if the written word was pronounced the same as the target 

word and 0 if the pronunciation was different (e.g., target word: balai, written word: balai = 1; balei = 

1: balia = 0). 

The letter measure (scoreL) corresponded to a score between 0 and 5. 1 point was given for each correct 

letter and 1 point was removed for each incorrect letter and for each letter inversion (e.g., target word: 

balai, written word: balai = 5; balei (4 correct letters − 1 wrong letter) = 3; balia (5 correct letters − 1 

inversion) = 4. 

The length of the response time (RT) was registered using the Qualtrics software, from the end of the 

stimulus screen until the moment the participant validated their answer. However, due to technological 

constraints, this time measure included not only the time to produce the spelling (time to find the letters 

on the keyboard and click on them) but also the reaction time (time between the appearance of the 

response screen and the spelling of the first letter) and the response validation time (time between the 

spelling of the last letter and the validation by the arrow button). This measure was therefore not 

informative and has not been analyzed. 
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Analyses 

Data preparation 

We expected to record 1260 observations for the four measures, 630 for both tasks. To clean our data, 

all responses associated with a misidentification were excluded (incorrect picture or sound recognition), 

as for example if cabane (hut) was written instead of niche (doghouse) in the picture to spelling 

condition. Indeed, the goal was to measure the spelling skills of the participants and not their recognition 

performance. The exclusion of misidentification errors resulted in a 2% loss of total data. All answers 

affected by a technical problem related to the use of digital tablets (e.g., no answer or only partial answer 

recorded) have also been deleted. This represented a loss of 17% of the dataset. Finally, the analyzed 

data included 503 observations for the dictation to spelling task (79.8%) and 518 observations for the 

picture to spelling task (82.2%). 

Data analysis plan 

To test our hypothesis, we conducted confirmatory analyses using a frequentist analysis method and 

then a Bayesian method. In addition, exploratory analyses were carried out to explore the relations 

between child performance and items’ characteristics. These different analyses were conducted on R 

(Version 4.0.2) and RStudio (R Core Team, 2019). The data (data on OSF) and the script (analysis on 

OSF) are available on Open Science Framework. 

Confirmatory analyses 

Frequentist method 

Data were analyzed using linear mixed effects (LME) models (Baayen et al., 2008). ScoreO, scoreP and 

scoreL were the key dependent variables. In a first analytical approach (model 1), the only fixed factor 

for the three measures was the type of task (dictation to spelling vs. picture to spelling). Participants, 

nested in blocks, and items were specified as random factors. In a second analytical approach (model 

2), we added the reading score in continuous value (One Minute Test total) and its interaction with the 

type of task as additional fixed factors, in order to control the potential effect of reading skills on the 

dependent variables. For the orthographic measure and the phonological measure, in which the 

dependent variable was binomial, a logistic model was fitted by using a Binomial family. For the letters 

score measure, in which the dependent variable was ordinal and ranged between 0 and 5, a logistic model 

was fitted by using a Poisson family. In order to determine the most optimal model for our data, we 

followed the recommendations of Bates et al. (2018). Initially, a maximal model was specified, including 

all participants and items random intercepts and random slopes. Next, we fit a zero-correlation model. 

Then, the parameters not significantly explaining a part of the variance were removed one by one, until 

the likelihood ratio test showed no further improvement. We reported p-values for these tests with a 

significance threshold set at p < .05, obtained by Satterthwaite approximation with the lmerTest package 

(Version 3.1.2; Kuznetsova et al., 2017). The confidences intervals (CI) were indicated. 

Bayesian method 

As a complement to the frequentist analysis, we used a Bayesian analysis approach. The Bayes factors 

(BF) allow us to determine the degree of certainty of the observed effect. Compared to frequentist 

analyses, Bayesian analyses allow us to interpret insignificant results by indicating whether observations 

support a null hypothesis or the data are simply insensitive (Dienes, 2014). We will interpret the 

statistical results using the BF, which corresponds to the degree of likelihood of a given model. BF10 is 

used to determine the degree of likelihood of the alternative model (H1) over the null (H0), and BF01 

determines the inverse, the likelihood degree of H0 over H1. As proposed by Jeffreys (1998) and 

repeated many times by other authors (e.g., Wagenmakers et al., 2011), the BF has been interpreted with 

the following classification: A BF of 1 provides no evidence, 1 < BF < 3 provides anecdotal evidence, 

3 < BF < 10 provides moderate evidence, 10 < BF < 30 provides strong evidence, 30 < BF < 100 provides 
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very strong evidence and 100 < BF provides extreme/decisive evidence. In other words, a BF10 higher 

than 30 indicates very strong evidence for the alternative hypothesis relative to null and a BF01 higher 

than 30 indicates very strong evidence for the reverse pattern. 

Exploratory analyses 

In exploratory correlational analyses, we tried to investigate the involvement of the lexical and non-

lexical pathways in both tasks. A relation between the children’s performance and the items’ frequency 

will be used as an index of the lexical pathway mobilization and a relation between the children’s 

performance and the items’ consistency will be used as an index of the non-lexical pathway mobilization 

(Bonin et al., 2015). Correlations were calculated between the non-binomial measure (scoreL) and the 

frequency and consistency characteristics of the items. The Spearman correlation coefficient was used 

because the distribution was not normal (Artusi et al., 2002). To determine the importance of one 

relationship relative to another, tests of significance were applied. The website Psychometrica was used 

to conduct comparison of correlations from dependent samples (Lenhard & Lenhard, 2014, calculation 

according to Eid et al., 2017). 

We also explored the involvement of verbal working memory in both tasks, computing correlation 

between the students’ performance on the working memory test (Backward Digit Span) and their 

performance (scoreL) on the two tasks. We explored whether students’ performance in working memory 

was differently related to their performance in spelling across tasks. Tests of significance (Lenhard & 

Lenhard, 2014) were used to determine the importance of one relationship relative to another. Since in 

both tasks the items disappeared when the child could respond, we supposed the involvement of working 

memory to be equivalent in the two tasks. 

 

Results 

Descriptive results are shown in Table 4. The children’s spelling performance (scoreO) was on average 

50% successful. In other words, on average, children wrote half of the words with the correct spelling. 

ScoreP was higher. Indeed, roughly 76% of the answers were phonologically correct. We observe 

neither a floor effect nor a ceiling effect for these two scores. However, for both measures, very large 

standard deviations are a sign of important inter-individual variability. The score per letter (scoreL) was 

around 83% correct, with smaller standard deviations. 

The correlation matrix showed that the three scores were highly and positively correlated with each 

other (r = .55, p < .001 for scoreO and scoreP; r = .75, p < .001 for scoreO and scoreL; r = .67, p < .001 

for scoreP and scoreL). They were all correlated with reading performance, working memory, and 

Raven. Reading performance measure was positively correlated with the working memory measure (r 

= .33, p < .001) and Raven measure (r = .37, p < .001), and working memory measure with Raven 

measure too (r = .52, p < .001). 

Confirmatory analyses 

Did participants score better on one task than another? 

The mixed model 1 revealed that the difference between the scores in picture to spelling and those in 

dictation to spelling are not significant for the orthographic score (scoreO: β = 0.13, z(1021) = 0.84, p 

= .404, 95% CI [-0.18, 0.45]). The Bayes factors provided strong evidence of the absence of difference 

(BF01 = 13.7). For the phonological score, we observed no significant difference either (scoreP: β = 

−0.16, z(1021) = −0.94, p = .347, 95% CI [-0.53, 0.7]), with a moderate evidence for the null hypothesis 

(BF01 = 7.1). The letter score measure also seems equivalent in the two conditions (scoreL: β = 0.01, 

z(1021) = 0.39, p = .699, 95% CI [-0.05, 0.07]), with a strong evidence of the absence of difference 

(BF01 = 13.5). 
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Table 4. 

Descriptive statistics of the scores measures as a function of spelling tasks and children’s performance 
in reading. 

Tasks One Minute Test ScoreO (%) ScoreP (%) ScoreL (%) 

Dictation to 
spelling 

Poor readers 33.3 (47.3) 68.1 (46.7) 77.4 (23.6) 

Good readers 61.8 (48.7) 82.7 (37.9) 87.4 (20.8) 

 Total 47.9 (50) 77.4 (41.9) 82.8 (22.2) 

Picture to 
spelling 

Poor readers 32.1 (46.8) 67.4 (47) 77.2 (23) 

Good readers 64.5 (47.9) 84.1 (36.7) 88.2 (19.6) 

 Total 50.2 (50) 75.1 (43.3) 83.6 (22) 

Note. ScoreO, scoreP and scoreL represent the mean percentage of correct responses. Poor readers refer to children 

who read fewer than 33 items on average on the One Minute Test, and good readers refer to children reading 33 

or more items on average. Standard deviations are presented in parentheses. 
 

When children’s reading performance was included in the models as an additional fixed factor (model 

2), we still did not observe any effect of the task on performance, neither for scoreO (β = −0.23, z(985) 

= −0.46, p = .646, 95% CI[-1.26, 0.78], BF01 = 13.6), nor for scoreP (β = −0.06, z(985) = −0.12, p = 

.901, 95% CI [-1.15, 0.9], BF01 = 8.2) and nor for scoreL (β = −0.03, z(985) = −0.32, p = .750, 95% CI 

[-0.22, 0.15], BF01 = 13.5). However, all three measures varied significantly with children reading 

performance (scoreO: β = 0.04, z(985) = 6.18, p < .001, 95% CI [0.03, 0.06]; scoreP: β = 0.04, z(985) 

= 6.29, p < .001, 95% CI [0.2, 0.05]); scoreL: β = 0.003, z(985) = 5, p < .001, 95% CI [0.002, 0.005]). 

No interaction effect between the task and reading performance was found for any of the three measures 

(scoreO: β = 0.005, z(985) = 0.644, p = .519, 95% CI [-0.01, 0.02]; scoreP: β = −0.003, z(985) = −0.235, 

p = .741, 95% CI [-0.02, 0.01]); scoreL: β = 0.03, z(985) = 0.44, p = .658, 95% CI [-0.002, 0.003]). The 

estimates of model 2 fixed parameters are summarized in Table 5. 

In sum, these results indicate that participants did not score better on one task than the other. However, 

unsurprisingly, children who were effective at reading were also effective at spelling and vice versa, 

regardless of the task (e.g., Georgiou et al., 2020). 

Exploratory analyses 

Did a pathway get mobilized more than the other depending on the task? 

Although the material used in this experiment was simple and suitable for first graders and was not 

designed to measure extremes such as high versus low item frequency or consistency, we did explore 

the relationship between item characteristics and performance levels for each task. As observed by 

Bonin et al. (2015), an effect of item frequency may point to involvement of the lexical pathway, 

whereas an effect of item consistency may suggest involvement of the non-lexical pathway. 

Correlation analyses between letter scores obtained on the two tasks and the frequency and consistency 

characteristics of the items are presented in Table 6. Positive, weak but statistically significant 

correlations were observed between the scoreL measure and both frequency and consistency. This means 

that the more frequent and consistent a word is, the greater the number of correct letters in a spelling 

task, whatever the nature of the input. The correlations with both frequency and consistency were not 

statistically significantly stronger for the scoreL in the picture to spelling task (p = .396) than for the 

scoreL in the dictation to spelling task (p = .45). 
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Table 5. 

Standardized parameter estimates for model 2 computed independently on the three dependent 
variables.  

Model 2 : Score ~ Task + ReadingLevel + Task*ReadingLevel 

Dependent variables: ScoreO ScoreP ScoreL 
Fixed variables:       
Intercept -2.83*** -0.77 1.41*** 
Task [ref: dictation to spelling] -0.23 -0.06 0.01 
Reading level 0.04 *** 0.04 *** 0.16 *** 
Task*reading level 0.004 -0.003 0.03 
Observations 985 985 985 

Note. *p < .05.  **p < .01.  ***p < .001. 

 

Did the students’ performance in working memory correlate differently with their performance on the 

letter score according to the task? 

Correlation analyses between the letter score and working memory (Digit Span Backward) showed a 

positive link for both the picture to spelling task and the dictation to spelling task (see Table 6). They 

suggest that the better the student’s working memory, the greater the number of correct letters. 

Significance tests did not reveal one correlation stronger than another (p = .368). As expected, working 

memory seems to play an equivalent role in the two tasks. 

Table 6.  

Correlations between scoreL on spelling tasks and the frequency and consistency of items, and the 
children’s working memor. 

 Task Items 

frequency 

Items 

consistency 

Children's working 

memory 

ScoreL dictation to spelling  .10* .13** .23*** 

picture to spelling  .12** .09* .28*** 

Note. *p < .05.  **p < .01.  ***p < .001. 

 

Discussion 

The purpose of this study was to compare the performance of students at the end of first grade on two 

different spelling exercises; dictation to spelling and picture to spelling. We hypothesized that the 

dictation to spelling task would lead to better performance, knowing that at the beginning of learning, 

children more often use the non-lexical pathway, a pathway that may be more involved in the dictation 

to spelling task than in the picture to spelling task (Bonin et al., 2015, 2019). To test this hypothesis, 

children were asked to write two equivalent sets of words, one from the auditory form of the words 

(dictation to spelling) and the other from the visual form of the words (picture to spelling). Contrary to 

the hypothesis, our results suggest that students spelling performance at the end of first grade does not 

vary significantly according to the task. Bayesian statistical analyses allow us to say that this lack of 

effect is not due to a problem of too low sensitivity of our data. More precisely, the Bayes factors 

provided moderate (for phonological score) to strong evidence (for orthographic and letter scores) of 

the absence of difference. We can be confident, therefore, that first-grade children’s performance is 

equivalent between the two tasks. 

Data on adult expert readers suggest that these two tasks are not equivalent in terms of the pathways 

involved. More precisely, according to the results of Bonin et al. (2015), the lexical pathway is involved 

in all spelling tasks but makes a stronger contribution in the picture to spelling task than in the dictation 
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to spelling task. In contrast, the non-lexical pathway seems to be more involved during a dictation to 

spelling task than during a picture to spelling task. Our results suggest that these conclusions obtained 

on adult expert performance are not transposable to beginning readers and spellers. Indeed, both the 

orthographic score of first graders, which may be considered as an estimation of the lexical pathway 

performance, and their phonological score, which may reflect the correct use of the non-lexical pathway, 

obtained the same performance in the picture to spelling and the dictation to spelling tasks. 

To explain this result, our primary hypothesis is that French first graders have difficulty using the lexical 

pathway to spell words. Consequently, they preferentially use the non-lexical pathway to spell almost 

all items (Goigoux, 2016), whatever the task used. Because French written language is opaque and 

difficult to learn (Peereman & Content, 1999; Ziegler et al., 1996), they may still have too little 

orthographic lexical knowledge, or even if they have some orthographic lexical knowledge (e.g., 

Sprenger-Charolles et al., 1998), they have more difficulty mobilizing this knowledge during spelling 

tasks than during reading tasks. The fact that the orthographic score is not very low in the present 

experiment could be explained by the fact that several items are fully consistent and could be correctly 

spelled even using the non-lexical pathway. However, it has been shown that children, at the end of first 

grade, may acquire and use some orthographic lexical knowledge (e.g., Bosse et al., 2003; Cassar & 

Treiman, 1997; Martinet et al., 2004; Sprenger-Charolles et al., 1998), suggesting that the combined use 

of the two pathways is plausible at the end of first grade. The present results simply suggest that both 

pathways are used in the same way in both a picture to spelling task and a dictation to spelling task. 

We found that reading performance explains performance in the two spelling tasks. Those children 

proficient at reading were also proficient at spelling. These findings are in accordance with the literature, 

which indicates that reading and spelling are closely related skills (e.g., Abbott et al., 2010). Indeed, it 

is important to teach these skills together, as they are mutually supportive (e.g., Henbest & Apel, 2017). 

However, an interaction effect may have been expected between reading and spelling performance 

depending on the task. As the lexical pathway seems more involved in the picture to spelling task (Bonin 

et al., 2015, 2019) and knowing that poor readers have particular difficulties to build this lexical 

pathway, we might have expected a larger difference between the tasks (in favor of the dictation to 

spelling task) in poor readers than in good readers. This is not what the results of this study show. One 

task is not better than the other, even for poor readers. This is another argument in favor of the idea that 

all first-grade children use the same process to encode the target words, whatever the task. Because 

learning to spell, at least in opaque alphabetic languages, begins by matching a sound with its letter 

(Ehri, 1987; Fayol & Jaffré, 2016), even good readers at the end of first grade are likely to use preferen-

tially the phoneme-grapheme conversion strategy for both tasks. 

Exploratory analyses showed the presence of a correlation between item consistency and performance. 

This correlation is equivalent in both tasks. As we mentioned earlier, an influence of item consistency 

is a manifestation of the mobilization of the non-lexical pathway. This correlation confirms that in both 

the dictation to spelling task and the picture to spelling task, children use the non-lexical pathway to 

spell the words. However, a frequency effect, equivalent in both tasks, is also observed. Correlations 

show that the more frequent a word is, the more correct the number of letters written. This frequency 

effect confirms that, actually, both pathways are involved during spelling tasks, even if, as already 

suggested, the non-lexical pathway seems to prevail when spellers are first graders. 

Finally, a significant correlation was also observed between spelling performance and working memory 

span. Whatever the task, the correlations were of equal strength, suggesting that working memory is as 

involved in the dictation to spelling task than in the picture to spelling task. It is important to remember 

that we chose to make the picture disappear in the picture to spelling task, so that this task requires, as 

much as the dictation to spelling task, the retention in memory of the word to be written. In both tasks, 

the item has to be recalled until the end of spelling, which can increase cognitive load (Sweller, 1988, 

2011). This is different from the classic picture to spelling task where the picture remains visible during 

spelling production. In such a case, the picture can play the role of an external memory (Pérez et al., 
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2016). One could expect that, for young children having a short working memory span, this last situation 

will be easier than a dictation to spelling task. 

Regarding teaching practice, the main results of this study suggest that first graders may process 

different inputs, such as oral words or drawing pictures, and spell them in the same way. According to 

the Bayesian analyses, there is strong evidence that young children spell words under dictation as 

successfully as they spell words in a picture to spelling task. Then, it seems that various spelling 

exercises could be proposed to first graders with the same benefit, there is no evidence to say that one 

task is to be preferred for practicing spelling, even for poor readers. 

The results of this experiment are not in accordance with the recommendation to avoid the use of pictures 

during both spelling and reading exercises (MENJ, 2019). In contrast, knowing that spelling is beneficial 

to reading acquisition (e.g., Adams, 1990; Henbest & Apel, 2017; Weiser, 2013; Weiser & Mathes, 

2011), teachers should be encouraged to provide frequent and varied spelling activities, such as dictation 

to spelling, picture to spelling, spelling with mobile letters, copying, etc. Moreover, publishers of 

teaching tools for first grade have to be encouraged to publish various spelling exercises, including 

exercises using pictures. It is important to specify that the tasks of the present experiment have been 

built for experimental purposes. They are not optimal teaching situations. For example, a picture to 

spelling task where the picture is maintained visible during spelling production is preferable for teaching 

practice. It would allow children with poor working memory to do the task, without forgetting the item 

before the end of spelling production. For the same reasons, during a dictation to spelling task, the item 

could be repeated more than twice. 

We do want to call attention to some of our methodological decisions for this study that may merit 

consideration before generalization. Given that our participants were beginning readers and spellers, the 

study was conducted on a limited number of frequent and fairly easy to spell words. Generalizing our 

findings to a whole curriculum will require additional studies conducted on older children, with more 

items for encoding, and with items featuring greater variability in consistency and frequency. It seems 

likely that a difference between dictation to spelling and picture to spelling tasks, in terms of the lexical 

versus non-lexical pathways involved, would appear during the years of learning written language, as 

this difference is observed in expert readers (Bonin et al., 2015). 

To summarize, our study showed, with moderate to strong evidence, that first-grade children spell words 

in the same way during a dictation to spelling task or a picture to spelling task. The processes they used 

to perform these two tasks seem similar, including both the non-lexical and lexical pathways, whether 

the input is auditory or visual. As guidance for informing pedagogical choices on a scientific basis, 

studies evaluating and comparing pedagogical practices are still too few and should be developed 

further. In line with that objective, findings from the present study suggest that both picture to spelling 

task and the dictation to spelling task may be proposed to first graders with the same benefit. 

 

Note  

1. In France, education in public schools is free of charge. Public schools represent 98% of French 

elementary schools (DEPP, 2019). 
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