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The student who can read, but can't write it 
down

T H E  B O T T L E N E C K  W E  R A R E L Y  N A M E

A Year 3 student decodes well and has 
plenty to say out loud. Ask for a written 
sentence and the page stays almost 
empty. The ideas are there. The 
transcription is not.

When forming letters consumes working memory, little is left for 

spelling, sentence structure, or ideas. Handwriting is not a fine-

motor add-on. It is a literacy foundation that either frees the mind to 

write or quietly consumes it.

Today: what the research says, where it runs out, and how I built 

an approach to answer that.
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Where Does Handwriting Sit?
The Integrated Hourglass: A Framework for Enabling School-Based Occupational Participation
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Automaticity frees the mind
Effortful transcription crowds out thinking. Automatic transcription frees the mind to compose 

(Graham et al., 2018).

T H E  E F F O R T F U L  H A N D

→ Forming each letter is slow and deliberate. Transcription 

itself consumes working memory.

→ Less capacity remains for spelling, word choice, and 

sentence structure.

→ Composition suffers: not because the ideas are missing, 

but because the channel is blocked.

T H E  A U T O M A T I C  H A N D

→ Letter formation runs with little conscious effort. The hand 

becomes, in effect, invisible.

→ Working memory is freed for vocabulary, ideas, and 

organisation.

→ Composition, fluency, and writing quality finally have 

room to grow.
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R E S E A R C H  B R I E F  1  ·  T H E  L I N K  B E T W E E N  H A N D W R I T I N G  A N D  L I T E R A C Y

Handwriting as a Literacy Foundation

Automaticity frees cognitive capacity

When letter formation is automatic, working memory is freed for 

composition, vocabulary, and ideas: the cognitive load argument 

(Graham et al., 2018; Santangelo & Graham, 2016).

Action-perception coupling

Forming a letter activates brain regions associated with reading, 

an effect not observed when letters are simply viewed. 

Handwriting instruction supports word reading and complements 

phonics instruction (Ray et al., 2022).

Transcription instruction improves reading

A meta-analysis of 19 studies found writing instruction had a small 

but statistically significant effect on reading, with transcription-

focused lessons producing the larger effects, mostly from spelling 

rather than handwriting (Shanahan et al., 2024).

Early explicit instruction is essential

Systematic review of 17 studies (n=3,343 children): kindergarten 

handwriting skills predict letter knowledge, word reading, and 

spelling, with weaker evidence for phonemic awareness (Ray et 

al., 2022).
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A Common Misconception

MYTH Typing and digital tools make handwriting instruction unnecessary in the modern classroom.

FACT Handwriting activates brain regions linked to reading and letter recognition that typing does not 
replicate (James & Engelhardt, 2012). The two modes serve different cognitive functions.

For students with learning difficulties, the argument for explicit, adaptive handwriting instruction 

is stronger, not weaker.
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The Motor Hierarchy for Handwriting
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Red Flags: What to Notice in the Classroom

Gross Motor

Slumping or resting head on 
the desk

Quick fatigue during writing 
tasks

Leaning heavily on one arm

Difficulty sitting upright without 
support

Fine Motor

Awkward or painful-looking 
pencil grip

Shaky or uneven line quality

Difficulty with small fasteners, 
scissors, or manipulatives

Avoids writing tasks

Visual Motor

Poor letter sizing or spatial 
placement

Avoids crossing the midline

Frequent letter reversals 
beyond expected age

Inconsistent baseline adherence

Regulation

Heightened distress during 
writing tasks

Avoidance behaviours

Emotional dysregulation at 
writing time

Fatigue disproportionate to 
task demand
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R E S E A R C H  B R I E F  2  ·  W H A T  T H E  E V I D E N C E  S A Y S  T O  D O

What the Evidence Tells Us About Intervention

1

Multisensory but 
cognitively led

Cognitive strategy approaches 

show promise alongside 
multisensory practice, but this 

evidence is exploratory and not 

statistically significant (Zwicker 
& Hadwin, 2009).

The GHS integrates both: 

explicit verbal scripts within 
multisensory delivery.

2

Explicit formation 
instruction

Direct instruction with visual 

cues and verbal mediation 
improves automatic handwriting 

and transfers to word reading 
(Berninger et al., 2006).

Stroke sequence and starting 
point must be taught explicitly.

3

Short, frequent, daily 
practice

Brief, spaced practice 

outperforms infrequent, longer 
sessions.

~10–15 min daily Tier 1

~15–20 min, 3–5x/week Tier 

2/3

(Graham, 2010; Hoy et al., 2011).

4

Adaptive and 
individualised

Tailoring instruction to individual 

needs improves legibility, 
though not established as 

superior to whole-class teaching 
(Santangelo & Graham, 2016).

No fixed timeline for 
progression.
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Automaticity is measurable, and it matters

7.4%
of the variance in writing quality, uniquely 
explained by handwriting fluency

Skar et al., 2022

Handwriting fluency is not a soft observation. It can be measured.

In a large cohort of young writers, handwriting fluency uniquely explained a 

statistically significant 7.4% of the variance in writing quality, after a wide set of 

controls and class-level clustering were entered (Skar et al., 2022).

Girls were faster on average and the gap widened across the grades, with the same 

pattern for writing quality. The practical read: monitor and support fluency early, 

before the gap compounds.

If fluency can be measured and it predicts writing quality, then building 

automaticity is not cosmetic. It is one of the few levers we actually control.
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R E S E A R C H  B R I E F  3  ·  W H E R E  T H E  E V I D E N C E  R U N S  O U T

Where the evidence runs out, and how we reason 
past it

Lined paper

Lined > unlined for legibility 
(Guilbert & Fernandez, 2025).

A four-line system may beat two-
line for size control (Reidlinger et 
al., 2012).

No evidence for specific mm 
sizing.

GHS: Cognitive Load Theory; larger 

lines reduce spatial precision 

demand; graduated reduction as 
capacity grows.

Dosage

Evidence consistently supports 
short, frequent practice (~10–15 
min daily Tier 1; ~15–20 min, 3–
5x/week Tier 2/3).

Median dose ~20 min/session, 
3x/week, over ~13 weeks (Gee 
et al., 2025).

No RCT for optimal classroom 
Tier 1 dosage.

GHS: embeds practice within 

literacy tasks so that handwriting and 
phonics dosage are concurrent.

Formation scripts

Verbal mediation improves 
automaticity and transfers to 
reading (Berninger et al., 2006).

Consistency matters more than 
the specific cue (Wolf et al., 
2017). No comparative research 
on cue type.

GHS: literal spatial cues share 

vocabulary with the line system; 

there is no abstract translation step, 
no extraneous cognitive load.

Font type

No evidence that any single font 
type produces superior outcomes.

Consistency of style for 2+ years 
is the strongest finding (Wolf et 
al., 2017).

Cursive is not demonstrably 
faster than print. Claims about 
cursive and dyslexia are 
overstated.

GHS: built in the ACT/NSW, QLD, 

SA and VIC print styles, so resources 

align with what the school already 

teaches: one less cognitive burden 
for students who can least afford it.
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When the evidence runs out, we reason, and 
we say so

Cognitive load

Design every element to cut extraneous load, so attention 

goes to forming letters and composing, not to decoding the 

page (Sweller, 1988; Sweller et al., 2019).

Motor learning

Consistency over novelty, spaced over massed, forming from 

memory over tracing: the principles that build durable motor 

programs.

OT reasoning

An OT’s lens on the individual child: capacity, regulation, and 

the next achievable step, not a fixed year-level script.

Said plainly

Offered as reasoning, not as trial evidence, and labelled as 

such. The gaps are named, not papered over.
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I N T R O D U C I N G

The Groundwork 
Handwriting System

Four gaps in the evidence. Four answers, reasoned and stated 
plainly.

T I E R S  1  -  3



The Four-Zone Line System
Every paper in the GHS series shares the same four-zone spatial language, giving students one 

consistent vocabulary from their first letter to their last.

TO P L INE

MID-GU ID E

BASEL INE

LO WER GU ID E

Top Line Upper boundary: ascenders reach here (l, t, h, b, k, f)

Mid-Guide x-height boundary: the body of every lowercase letter sits 
between here and the baseline

Baseline The writing line: all letters sit here

Lower Guide Descender boundary: tails reach here (g, j, p, q, y)

The colour-coded version (Blue-Green-Yellow) makes these zones 

visually explicit, particularly valuable for students with visual-motor 

integration difficulties.
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T HE  P RO GRE S SI ON:  S CAF F OLDS  FADE  AS  CA PACI T Y GROW S Also in the series: 18mm colour-coded, plus practice worksheets at 36mm, 24mm and 18mm

24mm colour-coded  →  24mm guides  →  18mm guides  →  18mm no guides  →  12mm no guides  →  standard 8–9mm ruling
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The Letter Formation Animation Tool

W H A T  I T  I S

An interactive, animated PowerPoint covering all 52 upper and 

lowercase letters in the ACT/NSW, QLD, SA and VIC print fonts. 
Locked to protect animations and slide links.

Tier 1 pathway: Select any individual letter for whole-class instruction

Tier 2/3 pathway: Letters grouped by formation family for targeted intervention

Teacher & student prompts: Every slide includes a full teacher script and a 

shorter student cue

Consistent spatial reference: All animations use the same four-zone line system

T I E R  2 / 3  F O R M A T I O N  G R O U P S

1
a, d, g, q, c, o

Anti-clockwise from mid-guide

2
l, t, f, h, b, k

Top line to baseline

3A
i, r, n, m

Mid-guide to baseline

3B
v, u, w

Mid-guide to baseline

3C
e, s, z, x

Mid-guide to baseline

4
j, y, p

Mid-guide to lower guide
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Word Templates & Teacher Customisation
Unusually for a handwriting approach, the GHS hands customisation back to the teacher.

Same font, right paper

The templates come in all four state print fonts. With the font licence 
installed, teachers can produce correctly formatted handwriting 
resources without specialist software or OT involvement for every new 
word.

Traceable & dashed variants

The Word templates take solid model text, dashed trace, numbered 

stroke-order trace with direction arrows, or blank lines, all on the same 

line system. Teachers choose the scaffold level for each student.

Cross-curriculum integration

Because teachers control the content, they can create handwriting 

practice from any curriculum area: spelling words, vocabulary 

lists, science sentences, HASS texts. Handwriting practice is 

never disconnected from classroom learning.

No fixed content

Unlike commercially packaged programs with predetermined 

workbooks, GHS resources are open. The teacher decides what 

students practise and why.
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What you can do on Monday
Practical take-homes, whatever program you use

01

Protect handwriting 
time

Treat handwriting as literacy 

instruction, not a fine-motor 

extra. A few focused minutes 

on most days beats one long 

weekly block.

02

Teach formation 
explicitly

Model the stroke sequence 
and starting point. Use one 
consistent verbal cue per 
letter, and have students form 
letters from memory, not only 
trace.

03

Integrate it with 
phonics

Build practice from your 

decodable and spelling 

content, so the same minutes 

serve transcription and the 

code at once.

04

Watch, and refer when 
needed

Note red flags across motor 

and regulation. Persistent 

difficulty, or distress at writing 

time, is a reason to consult 

learning support or an OT.
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Thank you.

The GHS was built on a simple premise: no child 
should be held back by handwriting.

James Lyra (OT) | james@firstot.com.au | firstot.com.au/research

The three research briefs are free. The toolkit lives in the professional learning.
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