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Abstract
The objective for beginning writers is to learn how to generate alphabet-letters 
which are recognisable and easy to read. This study investigated the accuracy of 
Year 1 and 2 children’s alphabet-letter-writing by evaluating their alphabet and or-
thographic knowledge, following evidence which identifies these skills as important 
for correctly representing the Latin alphabet-letters in written form. 408 typical 
children from the first two years of formal schooling were recruited from eight 
Western Australian schools and asked to write the twenty-six-lowercase alphabet-
letters under three different writing conditions: from memory; the initial sounds of 
words; and copying. Performance was measured using the Perceive, Recall, Plan 
and Perform (PRPP) System of Task Analysis (Stage One). Analyses revealed the 
mean average number of the 26- lowercase alphabet-letters correctly written from 
memory was 8.17 (Year 1) and 12.76 (Year 2). Mean averages were similar across 
the three writing conditions. Comparative analysis showed children in Year 2 were 
significantly better than Year 1 children at recalling the alphabet-sequence, sound-
letter-translation, and retrieving the letter-shape, letter-case, and letter-orientation. 
No significant difference was found in name-to-letter translation, letter-formation, 
or letter-placement skills. The results highlighted that many typical Year 1 and 2 
children have difficulty accurately generating all 26- lowercase alphabet-letters. The 
findings suggested that the way early writers learn to form and place an alphabet-
letter, whether it is accurate or not, is how they continue to write the alphabet-letter 
through their early school journey. Considerations for evaluation and instruction of 
alphabet-letter-writing are discussed.
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Awareness of challenges which inhibit children’s mastery of accurate alphabet-letter-
writing is important for understanding the handwriting development and learning 
needs of beginning writers. This information is relevant to handwriting instruction 
offered by teachers and specialists, such as occupational therapists, who assist chil-
dren challenged with handwriting. Currently, there are gaps in knowledge about 
handwriting milestones in the early years of school and their development. This 
paper examines the performance accuracy of typical children in the first two years of 
formal schooling when writing the 26-lowercase alphabet-letters during three writing 
tasks required across the curriculum: writing the alphabet from memory; from the 
initial sounds from words; and copying the alphabet. The findings contribute to the 
evaluation and instruction of alphabet-letter-writing.

The place of handwriting in schools

Despite the increasing prevalence of technology in schools, workplaces, and homes, 
mastering the skill of handwriting remains an important academic task for all school 
students. Research has shown that both handwriting and keyboarding offer benefits 
to young learners (Wollscheid et al., 2016), with recent studies on beginning writers 
finding that neither method is superior to the other (Duiser et al., 2022; Spilling et 
al., 2023). As the long-term impact of not teaching children how to handwrite has 
yet to be fully examined (Mackenzie & Spokes, 2018) and with no clear advantage 
to keyboarding, the teaching of handwriting remains a common practice worldwide 
(Collette et al., 2017; Malpique et al., 2020; Medwell & Wray, 2019). Handwriting 
continues to play a necessary role at all levels of education, including high school 
(Doug, 2019; Graham, 2019) and tertiary studies (The University of Sydney, 2023; 
University of Oxford, 2023), as students are required to handwrite some or all their 
exams. There is growing recognition of the value of handwritten exams for older stu-
dents, particularly as artificial software advances and the potential for it to be misused 
in students’ written assessments emerges (Heid, 2022). To ensure students’ achieve-
ment of functional handwriting skills for their academic journey, gaining a greater 
understanding of early writers’ handwriting development is essential.

Learning to write the alphabet-letters accurately and automatically

When children are learning how to write the alphabet-letters, the purpose is for them 
to generate letters that are recognisable to others familiar with the script (Treiman 
& Kessler, 2014). This requires a certain level of accuracy, or legibility, which is a 
significant contributor for readable handwriting (Fogel et al., 2022; Graham et al., 
2006). Steps for accurate and timely construction of each alphabet symbol have been 
identified (Stefansson & Karlsdottir, 2003). For Latin alphabet-letters, this involves 
sequencing strokes to allow for efficient left-to-right movements (New South Wales 
Department of Education and Training, 1987), ensuring that each letter has a distinct 
shape (Longcamp et al., 2005), and that the strokes are joined following specific rules 
to avoid confusion between visually similar letters (such as ‘r’ and ‘v’) (Ritchey, 
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2008). Accurate handwriting also requires knowledge of the correct case, size, ori-
entation, and placement of each letter (Graham et al., 2001). Any errors in these 
letter features, such as capital letters mid-word, incorrect height of letters, retracing 
or overwriting letters (Barnett et al., 2018; Graham et al., 2008), cause the reader to 
pause to decipher the word which impacts the flow of word recognition and reading 
(Perea, 2015).

Research has demonstrated that as students advance through their academic jour-
ney, legible handwriting is linked to better grades in comparison to those with less 
legible handwriting (Greifeneder et al., 2012). For instance, legibility plays a crucial 
role in the final year examinations of high school students, as illegible handwriting 
can lead to a loss of marks (Hiatt, 2021). Therefore, children must not only know 
how to generate alphabet-letters which meet the rules of the English language print 
requirements (accuracy) (Puranik & Lonigan, 2014), but also in a manner which 
allows effortless word recognition by the reader (readability) (Treiman & Kessler, 
2014).

Handwriting proficiency includes the ability to write alphabet-letters accurately, 
easily, and with speed (Christensen, 2005). This skill is known as handwriting auto-
maticity and is when children can generate alphabet-letters almost unconsciously 
without compromising legibility (Kim et al., 2018). Automatically generating alpha-
bet-letters is considered to free up cognitive resources that would otherwise be spent 
on the mechanics of writing, allowing for greater focus on higher-order processes like 
sentence construction and revision (McCutchen, 2000). Proficient alphabet-letter-
writing has been found to facilitate recognition of alphabet-letters (Longcamp et al., 
2005), improved reading (Khoury-Metanis & Khateb, 2022; Malpique et al., 2020); 
spelling (Kim et al., 2014; Rodríguez & Villarroel, 2017), and competency in written 
text (Christensen, 2005; Skar et al., 2022). This study aimed to examine the accuracy, 
rather than the automaticity, of alphabet-letter-writing of children in their first two 
years of formal schooling.

Handwriting expectations and milestones of early writers

Research results are mixed about when the milestones of accurate and automatic 
alphabet-letter-writing are attained. Some findings suggest that children acquire 
handwriting skills at the beginning of primary school and plateaus before mid-Grade 
2 (Gosse et al., 2021; Karlsdottir & Stefansson, 2002). However, other studies found 
that with regular teaching and practice, children in Year 2 continue to make improve-
ment in their handwriting abilities which stabilised in the middle of Year 3 (Duiser 
et al., 2020; Overvelde & Hulstijn, 2011). The variability in the type of handwriting 
instruction the children received at school (Kim et al., 2014), children’s age, and 
the variety of handwriting measures used to assess children’s handwriting may have 
contributed to the differing results (Duiser et al., 2020).
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Evaluation of children’s alphabet-letter-writing

This research was carried out in Western Australia. The Western Australian curricu-
lum stipulates that Year 1 students should write using unjoined upper and lowercase 
alphabet-letters (School Curriculum and Standards Authority, 2021). By Year 2, stu-
dents’ handwriting should be legible and show growing fluency. An explanation of 
what constitutes a legibly formed alphabet-letter was not found in the handwriting 
guidelines. In Western Australia, teachers rely on subjective evaluations rather than 
formal testing to assess children’s handwriting proficiency (Mariano et al., 2022). 
This is similar to other Australian states (Mackenzie, 2021) and English-speaking 
countries such as England (Medwell & Wray, 2019) and the United States (Collette 
et al., 2017; Graham et al., 2008) who also report that formal school testing of chil-
dren’s handwriting is not common practice. The absence of formal evaluation may 
relate to the lack of consensus about how handwriting should be measured (Barnett 
et al., 2018; Puranik & Lonigan, 2011).

Although there is no general agreement on how to measure children’s handwrit-
ing, evaluation tools have been developed to determine children’s handwriting profi-
ciency and to identify those at-risk of handwriting difficulties (Diekema et al., 1998; 
Roston et al., 2008). However, each measurement tool varies in the focus and assess-
ment methods used. For example, some assessments evaluate the global legibility 
(readability) of written alphabet-letters (Barnett et al., 2018), while others measure 
different features of specific legibility components such as letter-formation, size, and 
letter-placement (Diekema et al., 1998; Overvelde & Hulstijn, 2011). Assessments 
differ in the writing surfaces and scoring systems used and employ different writing 
tasks such as copying, dictation or from memory (Chrisman et al., 2013; Roston et 
al., 2008). Each variant evaluates different features of children’s alphabet-letter-writ-
ing knowledge, use and skills (Duiser et al., 2020). For example, copying letters does 
not have memory requirements for sound-to-letter translation, retrieval of the visual-
symbol or letter-placement, as this information can be gathered from the visual model 
(Graham et al., 2006; Mathwin et al., 2022). The absence of objective, consensual 
evaluation parameters for measuring accuracy of children’s alphabet-letter-writing 
across curricula writing tasks is problematic for the creation of a coherent portrait of 
early childhood handwriting development.

Classroom alphabet-letter-writing instruction

Handwriting is a learned skill, requiring specific teaching (Ritchey, 2008). Recom-
mended handwriting instruction includes providing verbal and visual demonstrations 
and opportunities for students to practice (Santangelo & Graham, 2016). Workbooks 
are commonly used in classrooms (Mackenzie, 2021), which use tracing, copying, 
faded prompts, and visual cues like starting dots and directional arrows. Such fea-
tures are considered to help children develop the correct movement sequence and 
spatial parameters for writing letters (Graham et al., 2006). Training children in self-
evaluation is also advised (Santangelo & Graham, 2016) which may include identify-
ing errors (Mathwin et al., 2022), directing children to correct inaccurately formed 
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alphabet-letters, or identify their best written letters (Graham et al., 2008; Vander 
Hart et al., 2010).

However, Australian (Malpique et al., 2020; McLean & Griffiths, 2022), and 
international (Håland et al., 2019; Vander Hart et al., 2010) research has found that 
not all early learners receive the recommended classroom handwriting instruction. 
Examination of in-class handwriting instruction has found that in comparison to the 
recommended guidelines, instructional techniques are not consistently emphasised 
and adequate time and opportunities for children to practise handwriting are not pro-
vided (Graham et al., 2008; Malpique et al., 2020; Vander Hart et al., 2010). Chal-
lenges preventing teachers deliver the recommended handwriting instruction include: 
pressures to meet curriculum requirements; inadequate university teacher training in 
effective handwriting instruction methods; the expectation to provide both handwrit-
ing and keyboarding training (de Abreu Malpique et al., 2022; Graham et al., 2008; 
Wyatt-Smith et al., 2018) and handwriting not being highly prioritised (Doug, 2019).

Current study

This study aimed to evaluate the accuracy of Years 1 and Year 2 children’s alpha-
bet-letter-writing. The measurement tool used in this study was based on evidence 
identifying the importance of alphabet and orthographic knowledge in establishing 
proficiency in children’s alphabet-letter-writing. Alphabet knowledge is required as 
children need to recognise letter-shapes (Molfese et al., 2006; Puranik et al., 2011), 
know the letter-names (Khoury-Metanis & Khateb, 2022; Rodríguez & Villarroel, 
2017) and the meaning behind their symbology (Puranik et al., 2014) to write them. 
Orthographic knowledge is necessary as it encompasses the rules a particular lan-
guage uses to define a correctly represented visual-symbol (writing alphabet-letters) 
(Abbott & Berninger, 1993; Puranik & Apel, 2010) or strings of visual-symbols 
(spelling and reading) (Apel et al., 2018; Ouellette & Sénéchal, 2008).

Orthographic knowledge is thought to play a critical role in the development of 
alphabet-letter-writing legibility when children are first learning to write (Weintraub 
& Graham, 2000). However, orthographic knowledge is more commonly related to 
words than alphabet-letters, even though alphabet-letters have been described as the 
smallest orthographic unit (Jiménez, 2017) and alphabet-letter-writing as an early 
orthographic skill (Puranik & Apel, 2010). Orthographic knowledge for words is 
described as having two levels; the sub-lexical level which defines the rules and pat-
terns within words, and a lexical level which involves the retrieval and imagery of 
whole or parts of words (Apel et al., 2018). The lexical level is important for fluent 
reading and spelling so words can be produced (for writing) or recognised (for read-
ing) with little cognitive effort (Ouellette & Sénéchal, 2008).

In the absence of literature applying orthographic knowledge to assessment of 
alphabet-letter-writing, the assumption underlying this study was that retrieval of 
alphabet-letters for the purpose of letter-writing is similar to the way orthographic 
knowledge is retrieved for words. Therefore, when writing alphabet-letters, children 
require an understanding of the rules of the internal structure of each letter which 
informs the correct way of representing alphabet-symbols on paper (as with sub-
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lexical orthographic knowledge). These rules include: correct letter-formation; legi-
bility-rules (stroke-angles, stroke-ratio, stroke-orientation, stroke-connections); and 
letter-placement. It was hypothesised that once children can create clear mental rep-
resentations of alphabet-letters, as with lexical orthographic knowledge for words, 
they can effortlessly recognise, retrieve, and write them.

Some of the orthographic features measured in this study are like the legibil-
ity components assessed in other handwriting assessments (Diekema et al., 1998; 
Graham et al., 2006). However, in this study it was posited that the alphabet and 
orthographic rules define one correct way (depending on the font used) to repre-
sent each alphabet-letter in written form. Therefore, 100% criteria (ceiling score) in 
alphabet and orthographic knowledge indicated that a child had obtained and could 
implement all necessary information to correctly generate all 26-lowercase alpha-
bet-letters. Alternatively, alphabet-symbols written with errors thereby breaking an 
alphabet or orthographic rule (of alphabet-letters) suggested that the child had inad-
equate or inaccurate alphabet and/or orthographic knowledge (Weintraub & Graham, 
2000) impacting their ability to correctly translate and transcribe alphabet-letters. It 
was with these assumptions the measurement tool used in this study determined the 
alphabet-letter-writing abilities of typical children in their first two years of formal 
schooling across three curriculum-based writing tasks: writing the alphabet-letters 
from memory; initial sound in words; and copying.

Research questions

This study was guided by the following three research questions:

1. How accurately do children who are in their first two years of formal school-
ing perform when completing three alphabet-letter-writing tasks: writing alpha-
bet-letters from memory (AFM); writing alphabet-letters from initial sounds of 
words (AIS); and writing alphabet-letters from copying (CA) as measured by 
the Perceive, Recall, Plan, and Perform (PRPP) System of Task Analysis (Stage 
One)?

2. What is children’s performance in terms of alphabet and orthographic knowledge 
across three different alphabet-letter-writing tasks?

3. How does the performance of children in the first year of formal schooling com-
pare to the performance of children in the second year of formal schooling when 
writing the 26-lowercase alphabet-letters?

Methods

Study design

This study employed a cross-sectional, descriptive, quantitative research design 
which explored early learners’ alphabet-letter-writing abilities. Data were collected 
from a sample of children who attended mainstream schooling. These data comprised 
handwriting assessment information based on the Perceive, Recall, Plan and Per-
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form (PRPP) System of Task Analysis (Stage One). Data were then analysed using 
descriptive and comparative techniques to investigate and compare children’s alpha-
bet-letter-writing skills across the two grades.

Participants

A convenience sample of schools were contacted and invited to participate in the 
study. Five government urban schools, one urban Anglican school, one government 
rural school, and one Catholic rural school agreed to partake. A requirement for inclu-
sion of schools was that Year 1 (Y1) and Year 2 (Y2) students had used the dotted-
third paper for writing (paper which provides visual cues for where letters start and 
end). The dotted-third paper is commonly used in Western Australian schools and 
was incorporated as part of the measurement tool used in this study.

Participants in this study included students in Years 1 and 2 of mainstream primary 
school education in Western Australia. These years are preceded by a formal prepara-
tory year (Pre-primary for five-year-olds) in which children begin to learn foundation 
academic skills which include letter recognition and alphabet-letter-writing. The eli-
gibility requirements for children to take part in the study were that: children attended 
a mainstream Y1 or Y2 classroom; had no known neurological diagnosis, vision, or 
hearing impairment which may have impacted their learning at school; and were able 
to converse in English (as spoken in Australia) with the researcher. The participants 
included 207 Y1 children (100 boys and 107 girls) with the mean age of 6 years, 5 
months; and 201 Y2 children (113 boys and 88 girls) with a mean age of 7 years, 7 
months.

Procedure

Ethical approval was obtained from The University of Sydney [Project No: 2019/261], 
the Government of Western Australian Department of Education [D21/0029448] and 
the Catholic Education Western Australian [RP2020/24]. Once school, teacher and 
parent consent were obtained, the researcher organised a time to visit the school 
from Term 2 to Term 4 (May – December) of the Western Australian school year. 
The researcher tested each child individually at a time and place recommended by 
the teacher. Each child was asked to complete three different alphabet-letter-writing 
tasks.

Task 1. writing alphabet-letters from memory (AFM)

This task measured use of alphabet-knowledge (alphabet-sequence and correlation of 
letter-name with the correct letter-shape) and orthographic knowledge (of alphabet-
letters). Children were asked to write the alphabet in lowercase letters. Those who 
were uncertain about how to complete the task were prompted with the alphabet song 
and an example of a capital and lowercase letter. They were instructed, if they made 
a mistake, to cross the letter out and attempt the letter again. The task ceased when 
children could not remember any more of the alphabet-sequence or wrote more than 
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five random letters in the incorrect alphabet order. All generated alphabet-letters were 
scored, including those written in the incorrect sequence.

Task 2. writing alphabet-letters from initial sounds (AIS)

This task did not require recalling the alphabet-sequence and involved translating 
letter-sounds rather than letter-names. In this writing task, each letter was represented 
by a familiar item on a laminated sheet. Children were asked to identify the picture, 
the initial sound (e.g., ‘d’ for ‘dog’) and then write the corresponding letter. Children 
having trouble isolating the sound were given assistance, as the task was to determine 
alphabet-letter-writing abilities as opposed to phonetic awareness.

Task 3. writing alphabet-letters from copying (CA)

The task of copying investigated children’s alphabet-letter-writing skills when not 
required to access alphabet and orthographic knowledge. In this task, children were 
provided with a visual model of the alphabet and asked to copy the lowercase letters 
onto the page.

The time taken to complete all three alphabet-letter-writing tasks was between 5 
and 10 min.

Outcome measure

Data were collected using a procedural task analysis based on the Perceive, Recall, 
Plan and Perform (PRPP) System of Task Analysis (Stage One) (Chapparo & Ranka, 
2014). The PRPP (Stage One) is a process-orientated, criterion-referenced assessment 
which employs a procedural task analysis to break down everyday tasks, such as writ-
ing the alphabet-letters, into observable and measurable steps to identify errors. Mas-
tery of the task is determined by the percentage of steps performed without errors.

PRPP (Stage One) was selected as the outcome measure for this study for several 
reasons. First, at the time of conducting the study, no other handwriting assessment 
was found which enabled measurement of alphabet and orthographic skills related 
to alphabet-letter-writing. Second, as this study was investigating errors in alphabet 
and orthographic knowledge, an assessment tool with the capacity to break down the 
steps of the task into the specific subskills was required (Chapparo & Ranka, 2014). 
Third, subjectivity of scoring a correctly written alphabet-letter was minimised as 
the scoring rubric focused on explicitly defining errors. PRPP (Stage One) has been 
used to measure performance mastery across a range of child diagnostic groups, such 
as learning difficulties (Lowe & Chapparo, 2010), social competence (Challita et al., 
2019), and autism (Mills et al., 2016).

As per PRPP (Stage One) administration procedures (Chapparo & Ranka, 2014), 
the alphabet-letter-writing tasks were measured as follows:
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Alphabet-letter-writing overall mastery score

Each correctly written letter which had no alphabet or orthographic errors scored one 
point, yielding a maximum total accuracy score of 26 for each writing task. The total 
number of correctly written letters were tallied, and this raw score was converted 
to a percentage score reflecting level of mastery of the whole task (e.g., 4 correctly 
written letters out of 26/100 = 15%). Figure 1 provides an example of a completed 
scoring form.

Alphabet and orthographic subskills of alphabet-letter-writing

A breakdown of alphabet and orthographic skills were used to determine accuracy 
of the alphabet-letters written. Alphabet knowledge measured children’s accuracy 
of matching the letter-name/letter-sound with the letter-shape. Orthographic knowl-
edge output was broken down into three subsections: retrieving mental representa-
tions of letters (recalling visual-symbol and selecting the correct case); understanding 
alphabet-letter’s internal structure (starting position, sequence of strokes, orientation, 

Fig. 1 Example of PRPP (stage one) scoring form for alphabet-letter-writing
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legibility-rules {Appendix A}, extra markings); and rules of representing alphabet-
letters on paper. Table 1 outlines representations of errors in each subskill.

If an error was observed in any subskill, the letter was scored as incorrect in the 
overall mastery score. The total number of errors for each subskill were recorded in 
the right-hand column of the scoring form (Fig. 1). These were not converted into 
a percentage score because under each writing condition, a child could potentially 
write a different number of alphabet-letters depending on their familiarity with the 
alphabet-sequence or name/sound-to-letter translation. This meant other subskills 
(e.g., sequence of strokes or legibility-rules) could not be scored. Therefore, deriv-
ing a percentage score of accuracy for each subskill would make comparing scores 
between children an inaccurate reflection of their overall proficiency of applying the 
subskills.

Several performance observations were made while the child carried out the writ-
ing task (e.g., errors with recalling the letter-shape or starting position,) as these sub-
skills could not be determined from the surface characteristics alone. When scoring 
the writing samples, a protractor was used to measure stroke-angles, and a ruler to 
measure stroke-connection and letter-placement. The dotted-third lined paper was 
used as measuring points to evaluate letter-placement (as depicted in Appendix A). 
Letter-size was not measured in this study given that correct letter-placement on the 
dotted-third lines meant correct letter-size. The same scoring system was used for 
each alphabet-letter-writing task.

Children were required to attempt writing at least 10 alphabet-letters in any of the 
writing tasks for their data to be included in all statistical analyses. This benchmark 
was decided as nine or less alphabet-letters would not provide enough data for results 
of the alphabet and orthographic subskills to be comparable to the children who gen-
erated 10 or more alphabet-letters. Additionally, by including their data in the overall 
percentage mastery analysis and not the alphabet and orthographic subskill analysis 
would provide an inconsistent interpretation of the overall results.

All writing samples were collected and scored by the primary researcher.

Inter-rater and intra-rater reliability

The PRPP System of Task Analysis has demonstrated good validity and rater-reliabil-
ity ranging from 0.64 to 0.99 (Nott & Chapparo, 2012). To test for the trustworthiness 
of measurement procedures used in this particular study, inter-rater and intra-rater 
reliability were examined. Interrater reliability was tested by examining three scores: 
the original score; and the scores derived from two experienced occupational thera-
pists who rescored 60 randomly selected writing samples under blinded conditions. 
Results using Intraclass Correlation Coefficients ICC(2,1) yielded a result of 0.96 
[CI: 0.94–0.98]. Intra-rater was evaluated by the primary researcher rescoring 60 
(blinded) randomly selected writing samples which were compared with the original 
scores. ICC(2,1) was determined as 0.97 [CI: 0.97–0.99]. Both inter- and intra-rater 
reliability showed very good agreement demonstrating consistency and reliability in 
the use of this measuring tool for this study.
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Subskill Description of Errors
1. Alphabet knowledge – Correlating the correct sound with the 
correct symbol
Name/sound-to-letter- 
translation

- The child says a letter-name/sound but 
writes the incorrect alphabet-symbol. 
E.g., the child said ‘v’ but writes a ‘b’, or 
says ‘s’ but writes an ‘x’.

2. Orthographic knowledge – Correct representation of the 
alphabet-symbol
i. Retrieving and creating a mental representation of the 
alphabet-letter-shape
Recalling the letter 
shape

- The child says, “I can’t remember what 
a ‘h’ is?” or “What does a “u” look like?”.
- The child looks around the room for an 
image of the letter to copy
- The letter written is unrecognisable.
- Sits for longer than 10 s without writing 
the letter.

Selecting the case - The child recalls the correct letter but 
the incorrect case, e.g., writes uppercase 
instead of a lowercase letter.

ii. Understanding the alphabet-letter’s internal structure and how 
to represent it
Starting position - The child starts the alphabet-letter in the 

incorrect position.
Sequence of strokes - Any letters that are not written in the 

sequence of strokes outlined by the font’s 
guidelines taught at school.

Orientation - The letter is reversed or orientated in the 
incorrect direction.

Legibility rules - The child’s letter does not comply with 
the legibility-rules for (Refer to Appendix 
A for further details) -
o the angle of strokes.
o how the strokes are connected .
o the size and/or ratio of strokes.

No extra markings - The child notices they made an error 
and attempts to correct the error by writ-
ing over the letter.
- The child is unsure of the sequence of 
strokes so adds random markings.

iii. Understanding where to represent the alphabet-letter on the 
page
Letter-placement - The letter-placement is scored correct if 

there is a 1 mm or less gap at each mea-
suring point on the dotted-third lines.
- An error is scored if –
o Two or more points of the letter do not 
touch the dotted-third line by 1–2 mm.
o Any point of the letter does not touch a 
dotted-third line by 2 mm or more.
- Letters are scored if two adjacent letters 
are touching.

Table 1 Scoring of alphabet-
letter-writing subskills
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Data analysis

The Statistical Package for Social Science Statistic (IBM SPSS®) Version 23 was 
used to analyse the data. Several statistical analyses were employed to address the 
three research questions.

Research question 1: performance of Y1 and Y2 alphabet-letter-writing

Descriptive statistics were used to address the first research question in exploring 
how accurately children perform alphabet-letter-writing across the three writing con-
ditions. First, the raw scores of the number of accurately written alphabet-letters for 
each child, in each writing condition, were converted into a percentage score. Sec-
ond, descriptive statistics were used to obtain the total raw score mean, the percent-
age mastery mean, and standard deviation for each writing task.

Research question 2: application of alphabet and orthographic knowledge

In addressing the second research question, descriptive statistics were used to exam-
ine the children’s ability to apply alphabet and orthographic subskills required for 
correct alphabet-letter-writing. For each subskill, children were categorised into 
those who made no errors and those who made one or more errors of that particular 
subskill area in the alphabet-letters they generated. A percentage score was then cal-
culated based on the number of children who made no errors (hence had no difficulty 
with that subskill for the alphabet-letters they wrote) and those who had difficulty.

Research question 3: comparison of Y1 and Y2 alphabet-letter-writing

Comparative analysis was then used to explore the similarities and differences 
between Y1 and Y2 children in writing the 26-lowercase alphabet-letters. The data 
were first screened for normalcy. The Shapiro-Wilk’s test (p > 0.05) and visual inspec-
tion of histograms demonstrated the data were not normally distributed. Therefore, 
non-parametric Mann-Whitney U test was used to compare performance between Y1 
and Y2 children based on the overall percentage mastery score for the three alphabet-
letter-writing conditions. Since scoring for the alphabet and orthographic sub-skill 
areas is classed as categorical data, chi-square test of independence was used to com-
pare children’s performance. Statistical significance was set at p < 0.05.

Results

Research question 1: performance of Y1 and Y2 alphabet-letter-writing

Table 2 illustrates the overall percentage score obtained by Y1 and Y2 children when 
writing the 26-lowercase alphabet-letters across the different writing conditions. The 
mean scores for Y1 children were similar across the three writing tasks. This also 
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occurred for the Y2 children. On average, Y1 children correctly wrote around 8 to 9 
letters out of the 26, while Y2 children accurately generated 12 to 13 letters.

Writing samples from children who were not able to attempt 10 or more letters 
were not included in the statistical analyses. Of the 408 children who participated in 
the study, in the AFM writing task, 16 Y1 and four Y2 children were not included; in 
AIS, three Y1 and no Y2 children; and in CA writing task, four Y1 children and no 
Y2 children.

Research question 2: application of alphabet and orthographic knowledge

Table 3 displays the results of the alphabet and orthographic subskills for Y1 and Y2 
children. Each score represents the percentage of children who made no errors for 
the relevant subskill in the alphabet-letters they generated. The results revealed that 
all alphabet and orthographic subskills attracted some difficulty from both Y1 and 
Y2 children, with some subskills having greater numbers of children with correct 
responses than others. The subskills with the highest percentage of children who 
made correct responses were recalling visual symbols, converting the letter-name 
into the correct alphabet-letter, and the sound-to-letter translation. The Y2 group had 
more children who made no errors in these respective subskills than the Y1 group. 

Table 3 Descriptive statistics - alphabet and orthographic subskills of alphabet-letter-writing
% of Children with Zero Errors from Alphabet-Letters they Generated

Subskill Alphabet from Memory 
(AFM)

Alphabet from Initial Sounds 
(AIS)

Copying the Alpha-
bet (CA)

Year 1 Year 2 Year 1 Year 2 Year 1 Year 2
1. Alphabet Knowledge
Letter-Sound/Name
Translation

70% 81% 59% 79% Not required

2. Orthographic Knowledge
i. Retrieving and creating a mental representation of the alphabet-letter-shape
Recalling the letter 69% 89% 56% 81% Not required
Selecting the case 39% 60% 36% 54% 48% 60%
ii. Understanding the alphabet-letter’s internal structure and how to represent it
Starting position 68% 73% 73% 72% 74% 74%
Sequence of strokes 22% 34% 22% 30% 22% 33%
Orientation 51% 69% 41% 74% 72% 87%
Legibility rules 10% 9% 6% 9% 4% 9%
No extra markings 49% 55% 63% 60% 55% 56%
iii. Understanding where to represent the alphabet-letter on the page
Letter-placement 5% 13% 4% 10% 6% 9%

Alphabet-Writing Tasks M % score (M raw 
score)

SD

Year 1 Year 2 Year 1 Year 2
Alphabet from memory 31.4 (8.2) 49.0 (12.7) 7.7 7.5
Writing initial sounds 32.3 (8.5) 49.2 (12.8) 7.6 7.0
Copying the alphabet 34.3 (8.9) 48.3 (12.6) 7.7 7.3

Table 2 Performance of mastery 
in alphabet-writing tasks

Note. Number of letters written 
correctly out of total alphabet 
(26 alphabet-letters)
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The starting position, not adding extra markings or overwriting letters, and letter-
orientation (for Y2 children, not for the Y1 group) had the next highest number of 
children adhering to the rules. Using the correct stroke sequence and following the 
legibility and letter-placement rules had the lowest number of children from both 
year groups with correct responses.

As shown in Table 3, for some subskills, the results varied depending on the writ-
ing condition. In the alphabet knowledge subskill, a greater number of Y1 children 
could accurately translate and recall the visual symbol from the letter-name (AFM) 
than when translating from the letter-sound (AIS). In the copying condition, more 
Y1 children demonstrated accuracy in selecting the letter-case and correctly orientat-
ing the letters, than when required to write from memory (AFM and AIS). For Y2 
children, the only notable difference in the various writing conditions was that more 
children could accurately orientate letters in the copying task, than in the memory 
tasks. Otherwise, the results for the remaining subskills showed that the percentage of 
Y1 children who made no errors were similar across the different writing tasks. The 
same pattern was observed with the Y2 students.

The results of the children’s ability to remember the order of the alphabet-sequence 
are not displayed in Table 3. The descriptive results showed that Y2 children had 
a higher percentage score mean (M = 91.96% {23.91 alphabet-letters in the correct 
order}, SD = 4.68) than Y1 children, who scored (M = 82.31% {21.46 alphabet-letters 
in the correct order}, SD = 6.95).

Research question 3: comparison of Y1 and Y2 alphabet-letter-writing

The third research question investigated whether there were significant differences 
between Y1 and Y2 children’s capacity to write alphabet-letters and apply the alpha-
bet and orthographic subskills in different writing conditions. Table 4 displays the 
results of the comparative analysis.

Overall mastery of alphabet-letter-writing

The results of the Mann-Whitney U Test revealed that Y2 children were significantly 
more accurate than Y1 children in alphabet-letter-writing skills across all three writ-
ing conditions (AFM: U = 12,278, z = -5.93, p < 0.001, r = 0.30; AIS: U = 13,679, z = 
-5.80, p < 0.001, r = 0.29; CA: U = 14,727, z = -0.84, p < 0.001, r = 0.24), with r signi-
fying a medium effect.

Alphabet and orthographic knowledge subskills

Table 4 shows Y2 children performed significantly better than Y1 children in various 
subskills, such as recalling letter-shapes from letter-names and letter-sounds, writing 
the correct case, and letter-orientation under all writing conditions. However, there 
were no significant differences between the two groups in areas such as starting posi-
tion, legibility-rules, not adding extra markings, and name-to-letter translation. The 
difference in sequence-of-strokes and letter-placement was either insignificant or had 
a small effect size (r < -0.13) across all writing conditions.
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Discussion

Accuracy of Y1 and Y2 children’s alphabet-letter-writing

The first research question aimed to assess the proficiency of typical children in writ-
ing lowercase alphabet-letters during their initial two years of formal education under 
three different writing conditions. The results showed that, on average, Y1 children 
correctly wrote between eight and nine of the 26 letters, while Y2 children accurately 
generated 12–13 letters in all three writing conditions. As evaluated by the handwrit-
ing measure used in this study, the results suggest many Y1 and Y2 children are not 
meeting Western Australian school curriculum requirements (School Curriculum & 
Standards Authority, 2021) for correctly writing the 26-lowercase alphabet-letters. 
However, validating this claim is challenging since Australian school handwriting 
guidelines (Mackenzie, 2021) do not specifically define the quality of alphabet-letter-
writing expected and there is no agreed-upon national or international standard for 
what constitutes accurately formed alphabet-letters (Barnett et al., 2018; Puranik & 
Lonigan, 2011). Additionally, comparing the handwriting accuracy of Y1 and Y2 
children in this study with other studies is also difficult due to the use of differ-
ent handwriting evaluation tools, writing tasks, and scoring procedures (Duiser et 
al., 2020; Gosse et al., 2021; Karlsdottir & Stefansson, 2002; Overvelde & Hulstijn, 
2011). These results highlight the need for additional research to develop consen-
sus on what constitutes an accurately formed alphabet-letter, and at what age such 
standards should be achieved. This may provide greater guidance to educators and 
specialists who assist children with handwriting difficulties, such as occupational 

Table 4 Comparative statistics - year 1 and year 2 children’s alphabet and orthographic subskills
Alphabet From Memory 
(AFM)

Alphabet from Initial 
Sounds (AIS)

Copying the Alphabet 
(CA)

Subskill X2 p φ X2 p φ X2 p φ
1. Alphabet Knowledge
Name/
sound-to-letter

2.343 0.126 -0.08 16.775 0.001* -0.20 Not required

2. Orthographic Knowledge
i. Retrieving and creating a mental representation of the alphabet-letter-shape
Recalling the 
letter

17.573 0.001* -0.21 27.485 0.001* -0.26 Not required

Selecting the 
case

13.301 0.001* -0.18 11.767 0.001* -0.17 4.876 0.027* -0.11

ii. Understanding the alphabet-letter’s internal structure and how to represent it
Starting position 0.033 0.856 -0.01 0.423 0.515 0.03 0.266 0.606 0.03
Sequence of 
strokes

6.144 0.013* -0.13 3.201 0.074 -0.09 5.219 0.022* -0.11

Orientation 10.092 0.001* -0.16 44.997 0.001* -0.33 11.877 0.001* -0.17
Legibility rules 0.370 0.543 0.03 1.394 0.238 -0.06 1.659 0.198 -0.06
Extra markings 0.232 0.630 -0.02 0.534 0.465 0.04 0.013 0.991 -0.01
iii. Understanding where to represent the alphabet-letter on the page
Letter-placement 6.221 0.013* -0.13 3.998 0.046* -0.10 1.361 0.243 -0.06
*p < 0.05
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therapists, to determine whether children are meeting developmental milestones and 
curriculum expectations.

The second research question aimed to identify which alphabet and orthographic 
subskills most influenced children’s ability to write the alphabet-letters correctly. The 
results revealed that both Y1 and Y2 children encountered difficulties in all alpha-
bet and orthographic subskills. The subskills that most Y1 and Y2 children made 
errors were letter-placement, legibility-rules, and letter-formation. Almost half of the 
children from both year groups found it challenging to select the correct case and 
avoid adding extra markings or overwriting letters. Many Y1 children and some Y2 
children had difficulty translating letter-sounds into the corresponding letter-symbol 
and recalling the letter-shape to write. Overall, the findings indicated that a majority 
of Y1 and Y2 children exhibited inaccurate or inadequate alphabet and orthographic 
knowledge (of alphabet-letters) (Weintraub & Graham, 2000). The inability to follow 
the alphabet and orthographic rules could impact the accurate representation of the 
alphabet-letters (Puranik et al., 2014; Stefansson & Karlsdottir, 2003), which could, 
in turn, affect the reader’s ability to recognize and read their handwriting with ease 
(Apel et al., 2013; Perea, 2015). Further research is necessary to explore the correla-
tion between children’s alphabet and orthographic knowledge (of alphabet-letters), 
their ability to accurately write the alphabet-letters, and the readability of their hand-
written text.

Similarity and difference between Y1 and Y2 alphabet-letter-writing

The third research question examined the performance differences between the year 
groups in alphabet-letter-writing and the alphabet and orthographic subskills. The 
results indicated Y2 children were significantly better at correctly writing the 26-low-
ercase alphabet-letters than Y1 in all three writing conditions. Examination of the 
alphabet and orthographic subskills results demonstrated Y2 children were better 
than Y1 in remembering the alphabet-sequence, translating and recalling alphabet-
letters, case-selection, and letter-orientation. Y2 children’s improved abilities in 
these subskills may explain why the Y2 mean for correctly written alphabet-letters 
was significantly greater compared to Y1 children. Conversely, the subskill results 
which demonstrated no or inconsistent differences between Y1 and Y2 children in the 
three writing conditions were: starting position; sequence of stroke; not adding extra 
markings; legibility-rules; and letter-placement. These results suggest that children’s 
abilities to accurately understand the internal representation of alphabet-letters and 
how to form and place letters, appear not to change between Y1 and Y2. This out-
come may indicate that the way children learn to generate letter-formation (other than 
orientation) and letter-placement in Y1 is the way they continue to form and place 
alphabet-letters, in most writing conditions in Y2. The children in this study appeared 
to develop different aspects of alphabet-letter-writing at different times during the 
first two years of school. This was a cross-sectional study. To better understand the 
emergence of early alphabet-letter-writing development, its components, and its rela-
tionship to written expression, further longitudinal studies of the same children over 
time are required.
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Alphabet-letter-writing evaluation

Results from both year groups indicated that different aspects of children’s alphabet-
letter-writing knowledge were measured in the different writing tasks. First, more 
children, particularly from Y1, were unable to generate 10 or more alphabet-letters 
in the AFM task than in AIS and CA, suggesting that AFM was the more challeng-
ing writing task. This may be related to difficulties recalling the alphabet-sequence, 
while simultaneously translating the letter-name and recalling the letter-shape, letter-
formation, and letter-placement (Rodríguez & Villarroel, 2017). Second, in AIS, the 
results showed that more Y1 children had difficulty with sound-to-letter translation, 
than with name-to-letter translation in AFM. Some Y2 children also demonstrated 
difficulty with both name and sound-to-letter translation. This result was unexpected 
considering that translating letter-sounds rather than letter-names into visual sym-
bols is presumed to be a more common task when practising spelling (Kim et al., 
2014) and identified as a requirement to ensure the correct alphabet-letter is written 
(Khoury-Metanis & Khateb, 2022; Ritchey, 2008). Third, in CA a higher percent-
age of Y1 children selected the correct-case and more Y1 and Y2 children correctly 
oriented their letters, than in AFM and AIS. This indicated that while some children 
were unable to recall this information from memory, accuracy occurred when a visual 
model was available.

Cumulatively, the findings provide several considerations for handwriting evalu-
ation. The results lend support for the view that alphabet-letter-writing may reflect 
children’s understanding of how letter-sounds/names are represented by which alpha-
bet-symbol, rather than solely on how to produce each alphabet-letter (Abbott & Ber-
ninger, 1993; Puranik & Apel, 2010). These results provide support for the inclusion 
of measuring alphabet knowledge when evaluating children’s alphabet-letter-writing 
skills (Kim et al., 2014; Molfese et al., 2006). Additionally, the outcomes raise the 
question of the usefulness of copying as the sole writing task for examining chil-
dren’s alphabet-letter-writing. The act of copying may not measure all alphabet and 
orthographic subskills as comprehensively as writing tasks which require children 
to self-generate alphabet-letters from the letter-name (as in AFM) or from the letter-
sound (as in AIS) (Graham et al., 2006; Mathwin et al., 2022). Research is required 
to further explore these assumptions.

Alphabet-letter-writing instruction

The results of this research offer a number of insights for instruction of alphabet-
letter-writing. First, based on the study results, it can be inferred that errors in the way 
children learn to form and position alphabet-letters in Y1, if not corrected in early 
learning stages, may impact how they write alphabet-letters (other than orientation) 
in Y2. This highlights the importance of teaching correct writing techniques at the 
very beginning when children learn to write letters and monitoring their letter-writing 
skills until an expected level of accuracy is achieved. Then, as children practice hand-
writing, they practice writing the alphabet-letters correctly to set them on a path for 
legible and readable handwriting.
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Second, the study proposed achieving a ceiling score of 100% on the measuring 
tool used in this study would indicate that children had acquired the alphabet and 
orthographic knowledge necessary to enable writing alphabet-letters accurately. Fur-
ther research could examine the impact of training beginner writers in these subskills, 
including what constitutes a violation of an alphabet or orthographic rule. This train-
ing could enhance children’s self-evaluation skills (Santangelo & Graham, 2016) to 
recognise and fix errors, leading to mastery of the correct methods for alphabet-letter-
writing. Practising alphabet-letter-writing would require writing from memory rather 
than copying to facilitate the development of retrieval routes for alphabet and ortho-
graphic knowledge (Graham et al., 2006; Mathwin et al., 2022). Evaluation of the 
program could establish whether proficiency in alphabet and orthographic knowledge 
(of alphabet-letters) results in effortless recognition, retrieval, and accurate writing 
of alphabet-letters as seen in orthographic knowledge for words (Apel et al., 2018).

Finally, research has asserted that handwriting instruction in the classroom is not 
occurring at recommended levels (de Abreu Malpique et al., 2022; Graham, 2019). 
The results from this study support calls from other researchers (Håland et al., 2019; 
Vander Hart et al., 2010; Wyatt-Smith et al., 2018) to advocate strategies to help 
facilitate opportunities for recommended handwriting instruction to be provided by 
teachers and specialists, such as occupational therapists, in the early years at school.

Limitations

There were several limitations to this study. This study’s interpretation of measuring 
alphabet and orthographic knowledge for correct alphabet-letter-writing is explor-
atory. To confirm the assumptions made, further investigation and validation is neces-
sary. Similarly, knowledge of orthographic skills in children’s alphabet-letter-writing 
skills is in the emergent stage and the exact definition of orthography in relation 
to alphabet-letters verses words for spelling and reading is scarce. The outcome 
measure used procedural analysis of different writing tasks, scoring system, dotted-
third lined paper, and evaluated different legibility components to other handwriting 
assessments. Further research would enhance its validity and usefulness in class-
room and therapy contexts. Additionally, this study was restricted to investigating 
the impact of children’s alphabet and orthographic knowledge on alphabet-letter-
writing skills and did not examine other contributing elements of children’s hand-
writing performance such as individual factors (literacy, cognitive, and motor skills) 
and external factors (socioeconomic background, parent’s education). Ethical restric-
tions prevented information being gathered about classroom handwriting practices 
to determine which aspects of alphabet-letter-writing measured by this assessment 
tool, children had received instruction. Therefore, the results of this study need to 
be interpreted with caution. Finally, this study was carried out in Western Australian 
schools. Replication of the research in other Australian states and countries which use 
the Latin alphabet is needed to discover similarities and differences in the abilities 
and development of early writers.
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Conclusion

The results of this study found that on average, across the three writing conditions, 
Y1 children could accurately write between eight and nine, and Y2 children 12–13 of 
the 26-lowercase alphabet-letters. All alphabet and orthographic subskills (of alpha-
bet-letters) attracted some difficulty for both Y1 and Y2 children suggesting many 
children on the study had inaccurate and/or inadequate alphabet and orthographic 
knowledge, impacting their ability to correctly write alphabet-letters. Y2 children 
were significantly better than Y1 children at correct alphabet-letter-writing and with 
recalling the alphabet sequence, sound-to-letter translation, letter-shape recall, and 
letter-orientation. Otherwise, there was either no or minimal difference in how Y1 
and Y2 children formed (besides orientation) and placed alphabet-letters. The results 
suggested that once children learn letter-formation, letter-legibility and letter-place-
ment of alphabet-letters in Y1, whether there are errors involved or not, children 
continue to write this way, in most writing conditions, into Y2.
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