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In this article, readers will gain a depth of

understanding of:

Phoneme Grapheme Mapping™ and its

relationship with orthographic mapping.

1.

Why using letters in phonemic awareness

instruction is beneficial for students.

2.

Teaching 5 of the 6 syllable types with

Phoneme Grapheme Mapping™: closed,

open, silent e, r-controlled, and consonant-le

3.

Phoneme Grapheme Mapping™ and

Orthographic Mapping

The concept of Phoneme Grapheme Mapping™,

developed by Kathryn E. S. Grace (2006), is a

pivotal process in literacy development. It

involves matching individual phonemes to the

graphemes representing them, equipping

students with the skills to spell words

accurately. 

PGM involves two essential components in early

reading development: phonemic awareness and

orthographic mapping. Phonemic awareness is

the ability to notice, segment, and manipulate

individual phonemes, the smallest parts of

spoken  language (sounds) that combine to form

words. 

Orthographic mapping is “a mental process used

for storing words in [long-term] memory for

automatic retrieval” (Moats, 2020, p. 300), thus

connecting phonemes in known words to their

spellings. Every word has three forms: phonetic

structures (sounds), orthographic structures

(spelling), and semantic structures (meaning). 

Students beginning to make associations

between phonemes and their corresponding

letters and other graphemes are ready for PGM.

According to Ehri (Shanahan, 2020, personal

communication), “PA and phonics skills and

instruction are reciprocally intertwined as

children acquire PA, spelling, sight word

reading, and decoding skills.”

Frequently phonemic awareness has been

taught orally, separate from phonics, the latter

of which includes reading and/or writing

graphemes. For example, a teacher would

segment a word into sounds, and the student

would listen and blend the sounds to say the

target word (f-r-ĕ-sh – fresh). This approach is

not recommended. Instead, prominent reading

researchers (Ehri, 2020; Erbeli, 2024; Shanahan,

2020) have found that including graphemes in

PA instruction is more effective than oral

activities alone. 

Curious Question: 
Which words in English were once

actually two separate words?
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By mapping sounds to print, students gain a

metacognitive approach to decoding, spelling,

and reading skills (Grace, 2006, 2022) that are

necessary for learning more intricate spelling

patterns at the upper-elementary and

secondary levels.

Why Teach Syllables?

Syllable knowledge aids young readers in

decoding words and benefiting from phonics

instruction. Syllables are crucial for

phonological processing (Ecalle & Magnan,

2007) and play a significant role in English due

to the relationship between spelling patterns,

phonemes, and pronunciation, which depend

on syllable placement (Vernezky, 1967). Ehri

emphasizes the vowel sound as the core of

syllables and vital for early phonemic

awareness and reading development studies

show that just 2-9 hours of syllable instruction

can improve word recognition and reading

comprehension (Shanahan, 2020, personal

communication).

Some researchers, like Kearns (2020),

question the reliability of syllable rules, but

syllable types and patterns are distinct from

rigid syllable rules. Bhattacharya and Ehri

(2004) found that instruction fostering

flexibility in syllable use for decoding led to

better results than teaching strict

syllabication rules. Subsequent studies

consistently support the effectiveness of

syllable instruction in enhancing reading skills.

A syllable is a unit of sound containing one or

more letters and one vowel sound. A vowel

pattern can be recognized by its syllable type

(e.g., CVC). Recognizing the syllable type(s) in

a word makes it easier to decode and encode

(spell). 

A meta-analysis conducted by Erbeli et al.

(2024) found that more than 10 hours of PA

instruction without graphemes resulted in

diminishing returns, whereas PA/phonics

(with graphemes) continued to result in

increased returns after 16 hours of

instruction. 

There are various ways to incorporate letters

into PA activities and instruction. Phoneme

Grapheme Mapping™ is one powerful

instructional strategy that involves

segmenting individual phonemes in a spoken

word followed by writing its corresponding

grapheme into separate sound boxes (see

figures below). This helps solidify the mental

process of orthographic mapping by

connecting individual phonemes with their

visual representation. This multimodal

approach to instruction activates learning.

First, students manipulate blocks or letter

tiles to indicate individual phonemes in a

word. Second, students identify the

corresponding graphemes by writing them on

a word-mapping grid. Third, students read the

words they have written. This high-leverage

activity combines auditory, visual, and

kinesthetic (writing) modalities. 

Students quickly see and learn that the

number of sounds in a word is not always

equal to the number of letters needed to spell

the word correctly, which is the foundation of

the Alphabetic Principle in the English

language. This procedure employs various

mapping methods to illustrate our written

language's complex yet predictable

phoneme/grapheme relationships. 
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common spelling unit in English; it accounts

for just under 50 percent of the syllables in

running text” (Moats & Tolman, 2009).

Many of the 100 common words in English,

such as that, not, on, with, as, at, this, but have

a closed syllable. For this reason, closed

syllable words are introduced first in an

effective phonics curriculum scope and

sequence and taught to mastery before

introducing other syllable types. As students

become proficient in reading and spelling

closed-syllable words, teachers add the first

digraphs (ch, sh, th, wh), beginning blends

(such as st-, cl-, sw-, qu- str-) and final blends

(such as -nt, -sk, -mp, -st, -nch). 

Short vowel sounds require explicit and

repeated instruction. Articulatory gestures

and picture cue cards can help students

discriminate among vowel sounds, such as in

this word chain: pat, pet, pit, pot, putt. For

beginning readers, visual mnemonics, in which

the letter image mimics the letter shape, such

as an apple for lower-case a, can more quickly

embed the letter form into memory  

(Shanahan, 2021).

Oftentimes struggling older readers have not

mastered short vowel sounds, requiring them

to rely on other letters within words or

contextual clues in sentences. Guessing words

weakens word recognition, fluency and

comprehension especially as text becomes

more complex. Remediating short vowel

weaknesses should be among the first

instructional steps for these older students. 

More than 80% of words in English have more

than one syllable. Here, we will discuss 5 of

the 6 syllable types. Dr. Bruce Rosow will

discuss the vowel team syllable, which

contains 40+ different graphemes in the

March issue of Teaching Reading in Brief.

Many English words are made up of more than

one syllable. Nevertheless, reading programs

tend to primarily focus on one-syllable words,

even though children encounter multisyllabic

words as early as first grade. Compound

words are a perfect example, as in sunset,

sandbox, backpack, catfish, gumball, and

dustpan. Explicit instruction on how to break

these words into individual syllables helps

students learn to read longer words. 

It is much easier to read an unfamiliar,

multisyllabic word using syllable chunks

instead of attempting to sound out all the

letters in one continuous string. Readers need

to hold onto the phonemes in short-term

memory while blending them together and

recognizing the word. Therefore, spelling long

words is easier and more likely to be accurate

by encoding syllables, rather than expecting

them to remember separate letters. This skill

is especially important for struggling readers

whose working memory may be limited

(Grace, 2020). 

The Closed Syllable Type

A closed syllable is a single vowel followed by

one or more consonant sounds (such as it, tap,

dust, lodge). This is called a closed syllable

because the vowel is “closed in” by the end

consonant(s). In closed syllables, the vowel

sound is short. “The closed syllable is the most 
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Mapping Closed Syllables: During instruction,

the teacher states a closed-syllable word for

the student to repeat and then orally segment

into phonemes using counters (yellow for

consonant sounds and red for vowel sounds).

The student then matches the number of

counters (sounds) to the number of sound

boxes on the mapping grid. Finally, the student

writes the word in the corresponding sound

boxes (see below).

Exercises comparing words such as dinner vs.

diner, supper vs. super, and bitter vs. biter

reinforce this common syllable division

pattern VC/CV (called rabbit or wombat

words) and prime students for later

instruction in the doubling rule (also known as

the 1-1-1 rule), when adding vowel suffixes to

closed-syllable words ending in one consonant

(swim + -ing = swimming). Avoiding two-

syllable words with a schwa sound is advised

for early readers (button, happen, collect). The

twin letters make just one sound so these are

written in one sound box. The extra consonant

is used as a placeholder to ensure the first

syllable is closed. For syllable division, the

twin letters (but not the sound) are shared

between syllables as indicated by the different

colored loops (see below).

When teaching words with 2 or more closed

syllables, begin with words containing

different consonants in the middle (kidnap,

napkin, potluck).

In general, the closed syllable in multisyllabic

words must be followed by two consonants to

maintain the short vowel sound in the first

syllable. That is why some two-syllable words

have twin consonants, even though just one

medial sound is heard (rabbit, gossip, tennis).

Generally the second consonant is there to

ensure the reader understands that the first

vowel is short.

The Open Syllable Type

An open syllable ends with a vowel sound that

is spelled with a single vowel letter (a, e, i, o, u,

or y) that results in a long vowel sound (its

letter name except for y) as in go, he, she, taxi,

happy, etc. Both closed and open syllables

have just one vowel letter. However, unlike a

closed syllable, an open syllable does not have

a consonant following the single vowel. 
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Open syllables are common in multisyllabic words. In the chart below, the percentage of each open

syllable found in the 17,000 most frequent words in the English language is shown. 

This allows the vowel to stay open creating a long vowel sound, instead of the short vowel sound in

a closed syllable. 

The letter y frequently occurs as a vowel in an open syllable. However, it makes two different

sounds depending on whether the word is comprised of 1 syllable or 2+ syllables. For example, y

generally says /ī/ (long i) in single syllable words (my, fly, why, cry), whereas y makes /ē/ (long e)

sound in words with 2+ syllables (baby, candy, hardly).

Contrasting open syllables with closed syllables using colored sound blocks along with letter writing

is an effective teaching method that helps students see whether a syllable is closed or open, as

shown below. Multisyllabic words often contain open syllables for long vowel sounds (radio,

museum, volcano).



By mapping the sounds in the pairs above, students

will see that the silent-e words use the same

number of boxes as their closed-syllable

counterparts with the exception of long u when it

makes two phonemes as in its letter name. The

letter u is often pronounced /y/ + /ū/ as in huge,
mute, use. When initially teaching the uCe pattern,

it is less confusing to present long u words that are

pronounced with the phonemes /y/+ /ū/ because

these share the vowel name u. Once mastered by

students, the alternate u sound /ū/, can be

introduced as found in tube, flute, and rude. 

Note: In the chart below, ū is represented by           .  
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Work with students to discriminate between the

short and long vowel sounds and to use the name

of the vowel letter as a sound in words with

silent-e syllables.

Mapping the Silent-e Syllable

Mapping Open Syllables: Since an open

syllable contains a single vowel, that letter is

placed alone in its box. Do not have students

leave spaces between syllables when using the

Phoneme Grapheme Mapping™ procedure.

Instruct students to demonstrate their

understanding of an open syllable by shading

the boxes that contain open syllables in a

specific color such as gray. They can also place

a horizontal line (macron) above the final

vowel in the syllable to show that it makes the

long vowel sound.

The Silent-e Syllable Type

When there is a one-syllable word with one

vowel followed by a single consonant sound

and a final e, the first vowel is usually long, and

the final e is silent. The “magic” silence of the e

allows the name of the first vowel to be heard.

Be aware that a single consonant sound can be

represented by two letters if a digraph is

involved (ache, bathe, clothe). We recommend

telling students, “You should find a 1-1-1

pattern. First one vowel, then one consonant

sound, and then single e to make the first

vowel long.” This helps weed out words that

do not have a silent-e syllable, like horse,

mouse, dance, and large (Grace, 2006, 2022).

The first step in teaching this very useful

generalization is to pair one-syllable words

with a closed syllable (such as cap) with their

corresponding one-syllable, silent-e partners

(such as cape), as shown in these word pairs:

Have students voice the short vowel sound of

the closed syllables and the long vowel sound

of the silent-e syllables.

Grace, K. E. (2006, 2022).
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As children encounter silent-e in multisyllabic words, their instruction should include the other uses

of silent-e, that are not only a syllable type, as shown in the examples below.

The R-controlled Syllable Type

R-controlled syllables, sometimes called vowel-r syllables or “bossy r,” are syllables in which the vowel

is controlled by the /r/ sound. When a vowel letter is followed by the letter r, the vowel sound is

different from either the long or short vowel sound. It is important to teach students that the r always

comes after the vowel and controls the vowel’s sound. R-controlled syllables are frequent but

challenging for students to learn because the phoneme /r/ may at first be difficult to locate within

words. Additionally, all r-controlled syllables can sound like /er/ (dollar, doctor), which must be targeted

for instruction.

Students require ongoing and frequent review to master r-controlled spellings. Students often place  r

in front of the vowel because /r/ is the first sound they hear. This creates a consonant blend and forms

incorrect spellings such as, “frist” for first, “gril” for girl, and “brithday” for birthday. However, after

students have engaged in repeated practice activities targeting this syllable type, they can distinguish

between spelling with consonant blends and r-controlled syllables, and these errors should diminish.

The five main vowels (a, e, i, o, and u) combine with “r” to make three distinct sounds represented by five

different spelling choices, as shown below. R-controlled syllables with y are rare (martyr, lyric, tyranny)

and better taught in upper-elementary and secondary grades. Although the sound of /er/ can also be

spelled with ar (dollar, polar) or with or (worm, doctor), these spellings of /er/ are less frequent than er,

ir, and ur.
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Mapping R-controlled Syllables: Reading and spelling are reciprocal skills. If students can spell the

words, they will be able to read the words. Be sure to have students use one box for the vowel + r

since the r changes the sound of the vowel (see mapping grid below).

Recommended steps for

instruction and practice:

1. Student reads the target word.

2. Student uses sound blocks to

segment the word into

phonemes. As a vowel sound, one

red block represents an r-

controlled phoneme.

Student writes the word onto the

Phoneme Grapheme Mapping™

paper. Since the R-controlled

vowel represents one sound, its

grapheme (ar, or, er, ir, ur) should

be placed in one box on the

mapping grid, as shown below.
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The Consonant-le Syllable Type

A consonant-le syllable is always found at the end of a base word, as in ta-ble and top-ple and as the

name implies, it is spelled with a consonant and -le combination, which is a 3-letter grouping. This

syllable contains a schwa vowel sound, so it can appear to students as only the preceding consonant

phoneme plus l.

Mapping the Consonant-le Syllable: When isolating the

sounds in the consonant-le syllable, we generally hear two

sounds, the consonant and /l/. The consonant in the

consonant-le pattern is usually discernible, but the schwa is

coarticulated with the /l/, making it sound like the consonant

/l/ sound is the only sound being spoken. However, we know

that every syllable in our language needs to have a vowel

sound, so we treat -le in the consonant-le syllable as one

grapheme. We draw a schwa symbol around the entire -le

grapheme to mark the existence of a vowel sound.

Some teachers choose to map the consonant-le syllable as three sounds, treating the schwa as a

discrete vowel sound rather than one that is coarticulated. In such cases, wrap the schwa symbol

around the le grapheme, as shown below (Grace, 2006, 2022).

It is important to note that syllable division does not always correlate with phoneme-grapheme

relationships as in the case of bubble, which divided into syllables would be bub-ble. Therefore, it is

important to not have children try to divide syllables on Phoneme Grapheme Mapping™ grid paper.

Instead have students color each syllable within the word so the shared bs can be shown with two

different colors.
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Another template for Phoneme Grapheme Mapping™, the Syllable Writing grid, is an excellent tool

for helping students read and spell words containing the consonant-le syllable (Grace, 2006, 2024).

Teach children to recheck their lists to ensure they have added a consonant before -le in the same

column to create the 3-letter grouping. Then, ask students to identify what type of syllable they

created in the first syllable. This method helps students catch errors such as “craddle” for cradle and

“botle” for bottle, because they can readily see whether they created an open or closed first syllable.

Silent-e syllables require the

silent-e to be placed in a box

with the final consonant

sound and then crossed out

with a line looped to the

preceding vowel, which has a

macron (a straight line above

a vowel, such as ā) to show its

long sound. Since silent-e

does not make a sound, it

does not get its own sound

box.

Can you identify the

following syllable types in

these multisyllabic words?

    invest     refuse       arcade   
        idle      spiteful

Summary: Listed below are words mapped by their letter-sound correspondences in accordance with

the Phoneme Grapheme Mapping™ process. As we tell our students, the words are mapped as one

sound per box. Spelling patterns with double letters (such as -ll, -ss, etc.), digraphs (sh, th, etc.), and r-

controlled syllables are written in one box since these letters represent one sound. 
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When Students Continue to Struggle with

Reading

When students struggle with any skill,

teachers should assess their understanding

and application of the underlying concepts.

For example, when students struggle with

Phoneme Grapheme Mapping™, assessing

phonemic awareness skills through an

assessment such as the CORE Phoneme

Segmentation Assessment provides information

on whether more phonemic awareness

instruction and practice are necessary.

Involving the school speech-language

pathologist to determine the student’s

difficulties can be helpful, too. The director of

the University of Florida Literacy Institute, Dr.

Holly Lane, distinguishes multimodal

approaches as macro- and micro-modal

instruction. For example, micro-modal

methods emphasize “small muscle movements

of the vocal tracts” when teaching PA and

phonics. This includes directing students to

hold a mirror to their face while articulating

phonemes to notice “articulatory gestures and

how the mouth looks and feels when

producing specific sounds. This includes

noticing the placement of the lips and tongue

and whether the vocal folds are vibrating.” In

her description, Lane cites Ehri (2014), who

stated: 

According to the motor theory of speech

perception (Liberman, 1999), articulatory

gestures rather than acoustic features

represent phonemes in the brain.

Additionally, ease of processing favors

gestures. Whereas sounds are ephemeral

and disappear as soon as they are heard,

mouth positions are tangible and can be felt,

viewed in a mirror, and analyzed by learners

(2014, p. 10).

It is common for teachers to direct students’

attention to the sounds that are heard in

words. However, there is reason to believe

that sounds processed by the ear are less

central than articulatory gestures produced

by mouth movements in saying words. 

If students demonstrate a strong awareness

of phonemes in words but still need more

practice with the skill of Phoneme Grapheme

Mapping™, word chaining is an instructional

technique to reinforce that skill. Word

chaining requires students to change one

phoneme in a word to make a new word

(such as tin, fin, fine, pine, spine, spun). This

process continues for about 8 to 10 words,

depending on the student’s stamina. The first

word is written or built with tactile letters.

The teacher then asks what must be added,

deleted, or changed to create a new word.

For example, the start word is nap. The

teacher could ask, "What would you change

to make the word nip.” The student would

then segment each phoneme in the word /n/

/ă/ /p/ while pointing to the letters to

identify which phoneme is changing and

which letter is needed to represent the new

phoneme in the new word. Depending on the

task, this provides targeted practice in

blending and segmenting phonemes, plus

adding, deleting, or manipulating them. 
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wrote, “This program embodies the true

meaning of ‘the alphabetic principle’ which is

much discussed and seldom taught in such an

engaging, logical, organized and complete

fashion… It’s powerful; it’s fun” (2006, 2022).

This sentiment was frequently echoed by my

students, who would beg to learn new

mappings each day. “Are we going to do words

with the letter x today, Mrs. Grace? How about

schwa? I love “schwazing” my words. Can we do

that, too?”

Their enthusiasm for using PGM to

demonstrate their knowledge was often seen in

how they “autographed” their work (see sample

below). I often hear from former students who

mention our word study lessons and “moving

those blocks” and what a difference it made in

their ability to read and spell. They note they

are now able to pass that knowledge onto their

own children when they help with homework

and how proud and helpful it makes them feel

as parents. As a teacher, that’s the greatest

acknowledgment of all.  

Writers’ Reflections

Nicole Chick: As a private literacy instructor, I

use Phoneme-Grapheme mapping in

individualized lessons that are tailored to

meet each student’s unique needs. Phoneme-

Grapheme Mapping™ can be applied to all

syllable types, so no matter where students

are on their literacy journey, this instructional

strategy can support their growth. Providing

sound boxes on grid paper for students during

the spelling portion of the lesson provides a

visual scaffold for them. This helps them slow

down when thinking about the phoneme-

grapheme relationship needed to spell the

targeted word. As they learn that multiple

spellings can represent the same sounds, they

can pull from previous lessons to think about

how these sounds are represented in the word

and spell it correctly. 

Kathryn Grace: I first created the process of

Phoneme Grapheme Mapping™ (PGM) while

teaching in my Vermont classroom in the

1980s. I had noticed that the concept of one-

to-one correspondence was familiar to young

students in mathematics, but they lacked this

knowledge in sound-spelling relationships.

PGM was created to help students understand

that the number of phonemes they hear in a

word may be different from the number of

letters that represent those sounds. 

PGM starts with sound awareness and

highlights phoneme-grapheme relationships

by depicting the internal details of both

spoken and written words through a series of

intricate mappings. This method not only

appeals to our math-minded students but is

highly effective and engaging for students of

all ages. n the foreword to my book, Dr. Moats 

Answer to this issue’s Curious Question:

alpha + beta = alphabet
bang + smash = bash 
blow + spurt = blurt
day’s + eye = daisy

dizzy + dotty = ditsy
flap + aghast = flabbergast

glamor + ritz = glitz
haggle + tussle = hassle 
motor + pedal = moped 

poke + rod = prod
slovenly + language = slang
squirm + wiggle = squiggle

wipe + sweep = swipe

Kress, J. E., & Fry, E. B. (2016). The reading
teacher’s book of lists. Jossey-Bass. 
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