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Spelling as Part of the Writing
Process in Intermediate-Grade
Students

Anthony D. Koutsoftas, Pradyumn Srivastava,
and Sarah B. Harris

Spelling is an important skill that requires knowledge of phonology, morphology, and orthography,
as well as strong visual memory. In this study, we introduce a spelling coding rubric that accounts
for different knowledge types needed for spelling and can be used to describe error patterns for
both encoding and decoding as part of the writing process. Eighty participants wrote a first draft
and final copy of a narrative generated with extended time over 3 days. Spelling error patterns
from these samples were coded using the spelling coding rubric, which was informed by prior
research. Approximately 2% of words were misspelled, and the frequency of error types across
error codes was similar on first drafts and final copies and required that all 15 error codes be
applied to writing samples. Interrater agreement for coding errors was acceptable. The spelling
coding rubric described the spelling error patterns in the writing samples while accounting for
spelling knowledge in a usable way for educators. Clinical implications and future directions of this
research are discussed. Key words: language learning, literacy, school-age children, spelling,
writing
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SPELLING is an important linguistic skill
that oftentimes is overlooked by speech–

language pathologists (SLPs) as part of a com-
prehensive language assessment. This is espe-
cially important for the 56% of SLPs in the
United States (American Speech-Language-
Hearing Association [ASHA], 2013) working
in schools. Both reading and writing assess-
ment and remediation are within SLPs’ scope
of practice (ASHA, 2001), and spelling is a
skill identified as a learning outcome in the
Common Core State Standards (CCSS, 2012).
Intermediate (fourth through sixth) grade stu-
dents are expected not only to read but also
to “Spell grade-appropriate words correctly,
consulting references as needed” (CCSS,
2012, p. 28). Despite this, instruction related
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to the language basis for spelling is lacking in
classroom instruction (Moats, 2009).

McNeill and Kirk (2014) surveyed 405
elementary school teachers on their theo-
retical beliefs and instructional practices for
teaching spelling. Although there was large
variability in their findings, 64% of teachers
reported that they analyzed spelling errors
and 60% individualized spelling programs
as part of spelling instruction. The authors
reported a mismatch between teachers’ be-
liefs and practices for spelling assessment
and instruction, meaning that they knew
about the importance of teaching spelling
and some strategies for doing so but did
not implement these with high frequency.
Two reasons for this were a lack of linguistic
knowledge of spelling and inadequate time
to teach spelling. Findings from the study
also indicated that professional development
is needed to increase teachers’ knowledge
about language structure, practical imple-
mentation strategies, and connections across
the curriculum for spelling. In the current
study, we propose a spelling coding system
that can be applied to student writing sam-
ples produced as part of the writing process
during everyday classroom writing tasks. In
doing so, the system can provide educators,
including SLPs, a manageable way to focus
spelling strategy instruction relative to indi-
vidual student needs.

School-age children must be able to ap-
ply their knowledge of spelling as part of
the writing process for both encoding and
decoding purposes. According to the Sim-
ple View of Writing (Berninger & Amtmann,
2003), spelling to encode words occurs as
part of the transcription process when a
student spells a word that represents the
message being conveyed. Spelling as part of
the revision process occurs when a student
reads their written work and must decode
words to ensure that the intended meaning is
conveyed clearly (Hayes & Berninger, 2014).
Research indicates that transcription skills, in-
cluding spelling, develop during the primary
grades (K through third) and eventually be-
come automatic (Berninger & Swanson, 1994;

McCutchen, 1996) and that during the in-
termediate grades is when students are able
to engage in advanced planning and fol-
low up revision when writing (e.g., Dockrell
& Connelly, 2015; Garcia & Fidalgo, 2008;
Koutsoftas, 2018; Koutsoftas & Gray, 2013).
It is during the revision process that writ-
ers employ spelling knowledge to detect and
correct spelling errors. The spelling coding
system proposed in this study applies not
only to the transcription (encoding) phase
of writing but also to the revision (decod-
ing) phase. This will allow educators to offer
spelling instruction based on both encoding
and decoding processes integrated with aca-
demic writing tasks.

THEORETICAL FRAMEWORKS FOR
SPELLING

Research has indicated that spelling is a
multicomponent skill that requires visual and
working memory, as well as phonological,
orthographic, and morphological knowledge
(e.g., Bahr et al., 2012; Berninger et al.,
2010; Daffern et al., 2015; Jung, 2019; Kim
et al., 2013; Silliman et al., 2006; Wolter
& Apel, 2010). A challenge to developing
a theoretically driven spelling coding sys-
tem is how to account for the quantity
of spelling conventions while being feasible
to implement by educators for assessment
and subsequent intervention purposes. Re-
searchers have addressed this challenge by
validating approaches to describing spelling
errors that account for visual memory and the
phonological, orthographic, and morphologi-
cal knowledge needed for spelling.

To account for visual memory needed for
spelling, researchers have used the term
“mental graphemic representations” (MGRs;
Apel, 2009; Apel et al., 2006; Wolter & Apel,
2010). Mental graphemic representations are
the mental representations of spelled words
or parts of words in memory and are word
specific (Apel & Masterson, 2001). An MGR
can be a clear and complete image of a word’s
spelling (e.g., desk) or it can be an inaccurate
or less complete (e.g., “acommodate” instead
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of accommodate) image (Wolter & Apel,
2010). Mental graphemic representations are
hypothesized to occur when a student sees
a written word for the first time and men-
tally maps the letters only by vision and
not by segmenting phonemes or encoding it
phonetically (Apel, 2009). Mental graphemic
representations have an important role in the
development of fluent reading and spelling
(Ehri, 2000). Fully developed MGRs can allow
for an automatic process of spelling, whereas
underdeveloped MGRs can lead to spelling
errors based on poor visual memory traces
that require individualized instruction to
remediate.

To account for phonological, orthographic,
and morphological knowledge needed for
spelling, researchers have applied Triple
Word Form Theory (TWFT) approaches to
assess children’s writing (e.g., Bahr et al.,
2012; Daffern et al., 2015; Silliman et al.,
2006). Phonological spelling errors consist of
adding, substituting, omitting, or distorting
graphemes meant to represent phonological
patterns in words. A phonological spelling er-
ror has occurred when the misspelled word
differs in phonological information from the
target word (“bads” for bags). Orthographic
spelling errors consist of letters that correctly
represent phonemic information with incor-
rect spelling patterns; thus, the misspelled
word sounds like the target word but does
not use correct spelling patterns (“kool” or
“col” for cool). This example provides two
illustrations of orthographic spelling errors.
The first error is the incorrect consonant and
the second error is the incorrect vowel; ei-
ther way, the misspelling represents the three
phonemes in the target word. Morphological
spelling errors occur when a grammatical or
derivational morpheme is incorrectly spelled
(“happly” for happily; “walkt” for walked) or
a correctly spelled word that is acceptable
phonologically but does not convey the in-
tended meaning (“bear” for bare).

Triple Word Form Theory has been vali-
dated as an approach to spelling assessment
across several studies (Bahr et al., 2012;
Daffern, 2017; Daffern et al., 2015; Daffern &

Ramful, 2019; Silliman et al., 2006). Daffern
and colleagues developed the Components
of Spelling Test, an Australian standardized
spelling assessment that provides educators
with efficient and reliable data on student
spelling errors (Daffern et al., 2015) using
TWFT. Although the assessment proved to
be a valid and reliable measure of spelling
(Daffern, 2017; Daffern & Ramful, 2019), it
does not account for spelling errors produced
by students during writing tasks; rather, it
assesses spelling ability based on a predeter-
mined set of words.

Silliman et al. (2006) developed the Phono-
logical, Orthographic, and Morphological As-
sessment of Spelling (POMAS), based on
TWFT, as a qualitative approach to coding
spelling error patterns in children’s writ-
ing samples. Phonological, Orthographic, and
Morphological Assessment of Spelling ac-
counts for the complexity of spelling error
patterns across phonological, orthographic,
and morphological knowledge and is subdi-
vided to further describe the type of spelling
error, resulting in 46 different categories.
Phonological errors are subdivided to ac-
count for errors children produce in speech
represented in spelling (e.g., consonant dele-
tion, cluster reduction, vocalic /r/ errors).
Orthographic errors account for spelling pat-
tern rule errors such as consonant errors,
digraphs, and grapheme doubling. Morpho-
logic errors account for errors related to
derivational or grammatical morphemes, con-
tractions, and compound words. Bahr et al.
(2012) demonstrated the validity of the PO-
MAS system by applying it to writing samples
of 888 schoolchildren in first through ninth
grades. Their findings indicated that, in the
primary grades, the percentage of misspelled
words ranged from 14% to 23% and then
decreased to approximately 3% misspelled
words in fifth through ninth grades. The
majority of the spelling errors in older stu-
dents were orthographic and morphological.
The POMAS coding system is comprehen-
sive and aligns with current knowledge of
the spelling conventions of standard English
while accounting for speech and language
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development in children. However, with 46
codes, it is time consuming for educators
to implement with accuracy and reliability,
and it would be difficult to develop subse-
quent interventions to target spelling errors
in the context of the writing process due to
the depth of knowledge and training time
required for implementation. Because it ac-
counts for TWFT and has been validated in
prior research, the POMAS (Silliman et al.,
2006) was used as a source for developing the
spelling coding rubric described in the cur-
rent study that employs only 15 unique codes.

THE CURRENT STUDY

One limitation to these approaches for
assessing spelling in children is that each
accounts for spelling skills only via writ-
ten transcription (encoding) during writing.
However, according to the Simple View of
Writing (Berninger & Amtmann, 2003), an
important part of the writing process is de-
coding and correcting spelling errors while
revising (Hayes & Berninger, 2014). When a
student reads his or her own written prod-
uct, they are relying on reading (receptive
written language) that requires phonological,
orthographic, morphological, and semantic
knowledge to ensure that correct spelling
has been used. As an example, the student
writing about a bear in the woods may tran-
scribe the word bare but upon revision uses
their receptive semantic knowledge to detect
that error. In this example, in order to de-
tect the misspelling, the student would rely
on semantic meaning of words along with
morphological knowledge for spelling to cor-
rect the error. Therefore, in the current study,
we propose inclusion of a morphological–
semantic knowledge subcategory needed
for spelling especially when considering
spelling in the context of editing and revising
processes.

The purpose of a semantic subcategory
as a branch of morphological knowledge is
to address the role of spelling as part of
revision processes (Berninger & Amtmann,

2003; Hayes & Berninger, 2014). A semantic
spelling pattern error occurs when the mis-
spelled word is a legal word in English but
represents a different meaning than the one
intended by the writer. Although these er-
rors can be described as a result of unstable
MGRs due to rapid expansion of vocabulary
in intermediate-grade children, the primary
difference is that these are legal and correctly
spelled words that may not be as easily de-
tected as more overt spelling errors (e.g.,
those that can be detected quite accurately
via spell-check in a word processing pro-
gram). Thus, these types of errors would
require different instruction from morpholog-
ical approaches to be detected and corrected
and so should be assessed as such. More-
over, accounting for the semantic level of
language aligns with levels of language frame-
works used by educators and SLPs working
in school settings who are charged with sup-
porting language at phonological, morpho-
logical, semantic, syntactic, and discourse
levels (e.g., Abbott et al., 2010; Ritchey et al.,
2016).

Research has indicated that intermediate-
grade students produce relatively low propor-
tions of spelling errors (e.g., Bahr et al. 2012;
Koutsoftas, 2018); however, a fine-grained
analysis of these errors can provide insights
into the linguistic underpinnings of spelling
errors. By analyzing spelling error patterns
of students in schools, educators gain an un-
derstanding of the student’s knowledge of
spelling and of language. The current study
is a first step for translating current research
into practice by evaluating the feasibility of a
theoretically driven spelling coding rubric in
a sample of typically developing intermediate-
grade students. The primary purpose of the
study is to describe the spelling coding sys-
tem and demonstrate how it can be applied
to writing samples derived from a com-
posing task. The secondary purpose is to
examine the feasibility for coders to reach
adequate reliability using the spelling cod-
ing rubric as indicated through interrater
agreement.
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METHOD

The data set used for the current study has
been reported in a prior study (Koutsoftas,
2018) that examined writing process prod-
ucts in intermediate-grade students across
multiple writing outcomes. Those writing
outcomes included productivity, complexity,
mechanics (including punctuation, capital-
ization, and paragraph demarcation), and
accuracy. Included as part of the latter was
a measure of spelling accuracy. In the current
study, one measure of spelling accuracy was
further examined using a fine-grained descrip-
tive analysis of spelling error patterns. The
data set for the current study was developed
by combining two data sets that used the
same exact research protocol with the differ-
ence being grades sampled. The primary data
set included more fourth- than sixth-grade
students, so additional sixth-grade students
from a secondary sample were included and
matched to the fourth-grade participants by
gender and mother’s years of education.

Participants

Intermediate-grade students (n = 80) from
northern New Jersey and Phoenix, Arizona
metropolitan areas, representing 22 class-
rooms in 17 schools across five districts,
participated in this study. See Supplemen-
tal Digital Content Appendix A, available
at: http://links.lww.com/TLD/A71, for a ta-
ble showing the distribution of participants
across districts, schools, and classrooms. All
participants met the following inclusionary
criteria for typical development based on
parent survey and teacher survey data: (a)
no concerns about hearing; (b) no history
of or current academic concerns; (c) no
report of language, cognitive, or neurolog-
ical impairments; (d) no history of special
education services; and (e) spoke English
as their primary language. Participants were
evenly split between fourth (n = 40) and
sixth (n = 40) grades. There were 22 fe-
males in the fourth-grade group and 21
females in the sixth-grade group. The mean
age in years for the sixth-grade group was

11.60 (SD = 0.50) and for the fourth-grade
group was 9.55 (SD = 0.50). There was
no significant difference between groups
in mothers’ years of education, F(1, 77)
= 2.51, MSE = 6.77, p = .12, an indicator of
socioeconomic status. Across the entire sam-
ple, mothers had an average of 14.51 (SD =
1.66) years of education.

This sample represented a broad range of
students one would find in general education
classrooms who are not receiving special edu-
cation or academic support services. As part
of the research protocol, we asked teachers
to complete a survey about their students as
a way to ensure that they met the study’s cri-
teria for typically developing. In addition, we
asked teachers to rank each student’s over-
all academic performance and spelling skills
relative to other students in the same class,
where 4 = highest quarter, 3 = third quarter,
2 = second quarter, and 1 = lowest quarter.
Across the sample, the mean rating for overall
academic performance was 3.24 (SD = 0.81)
and for spelling was 3.29 (SD = 0.78).

Spelling coding rubric

We developed a spelling coding rubric to
include four primary types of knowledge
needed for spelling. The codes were estab-
lished as part of a pilot study on a smaller
portion of these data (Wilson & Koutsoftas,
2015). The goal of that study was to de-
fine the minimal number of codes needed to
best represent spelling knowledge categories
of phonological, orthographic, morphologi-
cal, and MGRs (i.e., visual memory). Table 1
provides the spelling knowledge category, er-
ror type with definition, and example for
the 15 codes used in the current study. Er-
ror types within knowledge categories were
developed on the basis of prior research
(Apel et al., 2006; Bahr et al., 2012; Silliman
et al., 2006) and further refined in the cur-
rent study based on spelling error patterns
observed in the writing samples. One of
the refinements we added to this study was
the inclusion of a semantic subcategory to
morphological knowledge (morphological–
semantic). Our goal was to not only remain
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aligned with TWFT but also account for MGRs
and include semantic knowledge as a subcat-
egory of morphological errors for subsequent
alignment with editing and revision writing
processes and to support educator instruc-
tion.

Procedures

The research protocol was administered
on-site at schools in four sessions within 10
days. Students participated in small groups
or whole classroom sessions supervised by
the first author of this article. On the first
day, participants completed the Group Read-
ing Assessment and Diagnostic Evaluation
(GRADE; Williams, 2001), which is a group-
administered norm-referenced standardized
assessment of reading. The test includes three
sections that contribute to a composite to-
tal test standard score: vocabulary, sentence
comprehension, and paragraph comprehen-
sion. The total test standard score has a mean
of 100 and an SD of 15 and was used for de-
scriptive purposes. There was no significant
difference between grades on the total test
standard score, F(1, 79) = 0.16, MSE = 21.01,
p = .69, and the mean standard score across
the total sample was 110.04 (SD = 11.35).

On the second through fourth days, stu-
dents completed a 3-day writing process
protocol that has been validated in prior
research (Koutsoftas & Gray, 2013). The pro-
tocol required students to write a narrative in
response to the prompt, “One day you are on
your way to school and your backpack turns
into a pair of wings! Tell the story of what
happens, be creative, provide good detail,
and be sure your story has a beginning, mid-
dle, and end.” A story generation prompt was
used because it controlled for background
knowledge. On the first day, students planned
their story by producing an outline follow-
ing a model provided by the researcher. On
the second day, they produced a first draft of
their story based on the outline. On the third
day, they produced a final copy of the story
based on the outline and first draft. Students
had 45 min each day (60 min for final copies)
and were provided all writing materials in-

cluding pens, paper with the prompt written
at the top, and their prior work from each day
of the study. The researcher was available for
questions and encouraged students to do the
best they could to produce a story of which
they were proud. The instructions provided
for the third day were to write a final copy
based on the outline and rough draft and to
make changes that improve the story but stick
to the original idea. The open-ended nature of
these instructions leads students to engage in
editing of superficial features of writing, in-
cluding penmanship, in addition to minimal
revisions to the story structure.

Transcription and coding

A total of 160 writing samples (first drafts =
80; final copies = 80) were orthographically
transcribed into Microsoft Word by trained re-
search assistants who were undergraduate or
graduate students in communication sciences
and disorders or education. They typed ver-
batim what students wrote on first drafts and
final copies and then read aloud the transcript
to ensure that it matched participant’s writ-
ing samples. The auto-correct features were
turned off to allow for retention of spelling
errors. Spelling errors were logged by the
assistants into a form to include the mis-
spelled word and the target word such that
only unique spelling errors were entered. If a
participant misspelled a word the same way
more than one time, it was included only
once in the log form.

The third author of this article, a graduate
student in communication sciences and dis-
orders at the time, was the primary coder for
spelling errors. First, spelling errors were en-
tered into a spreadsheet by participant, draft
(first or final copy), and included the target
word along with the misspelled word. The
third author coded each spelling error us-
ing one of 15 different spelling error codes
included in Table 1. Each misspelled word re-
ceived only one code that represented the
primary misspelling of the word. That is to
say, even if a word had more than one spelling
error, only the primary error code was noted,
which was the first misspelling in the word.
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The first author reviewed all coding and
disagreements were resolved by consensus.
Finally, the first author aggregated the data
so that the frequency of spelling error types
across the 15 codes for first draft and final
copies could be analyzed across the sample.
Supplemental Digital Content Appendix B,
available at: http://links.lww.com/TLD/A71,
includes the training protocol used to train
coders.

RESULTS

The following measures were obtained
from orthographic transcription procedures:
the total number of words and the pro-
portion of unique spelling errors to total
number of words. One-way analyses of vari-
ance indicated that there were no significant
differences between grades in the length of
story measured by the total number of words
or in the proportion of spelling errors to
total words on first drafts and final copies.
Table 2 provides means and standard devia-
tions for these measures by grade and for the
total sample. Paired-samples t tests across the
total sample revealed that there was a statis-
tically significant increase in length of story
from first drafts to final copies, t(79) = 3.38,
p = .001, with a small effect size, Cohen’s
d = 0.15. There was, however, no change in
the proportion of spelling errors from first
drafts to final copies, t(79) = 0.48, p = .64.
Given the parity between grades across pro-
ductivity and spelling error rate, subsequent

spelling analyses were conducted across the
entire sample.

Table 1 includes the frequency of occur-
rence for each type of spelling error alongside
the mean proportion of spelling error type
to total number of spelling errors across the
15 different codes on first drafts and final
copies. Paired-samples t tests comparing the
mean proportion of spelling errors across 15
codes from first drafts to final copies were all
nonsignificant (p value range = .21–.92), sug-
gesting similar proportions of error types on
first drafts and final copies. Across the 15 cat-
egories, the proportion of spelling errors on
first drafts ranged from 0.01 to 0.21, and on
final copies ranged from 0.01 to 0.23. The
largest proportion was for orthographic—
rule error on both first drafts and final copies;
however, the smallest proportion was for
MGR—exception to rule on first drafts, and
morphological—contraction on final copies.

To understand how the spelling coding
system accounted for the knowledge cate-
gories (see Table 1, first column), we summed
proportions of spelling errors within each
category for both first drafts and final copies
(sums do not total 100% due to rounding).
For first drafts, there were 30.01% phonolog-
ical, 25.25% orthographic, 2.95% MGR, and
37.35% morphological spelling errors. For
final copies, there were 31.27% phonologi-
cal, 26.00% orthographic, 4.13% MGR, and
34.85% morphological spelling errors. Across
both first drafts and final copies, morphologi-
cal spelling errors were the largest proportion

Table 2. Means and standard deviations for writing measures by grade and across the entire
sample

Fourth Grade
(n = 40)

Sixth Grade
(n = 40)

Total
(N = 80)

First drafts
Total number of words 283.10 (98.93) 304.30 (124.29) 293.70 (112.13)
Proportion of spelling errors 0.02 (0.02) 0.02 (0.02) 0.02 (0.02)

Final copies
Total number of words 306.15 (127.26) 321.53 (141.11) 313.84 (133.73)
Proportion of spelling errors 0.02 (0.02) 0.02 (0.01) 0.02 (0.02)

Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

http://links.lww.com/TLD/A71


Spelling in Intermediate Grades 383

of error types observed, followed by phono-
logical, orthographic, and MGR. To ac-
count for the subcategory of morphological–
semantic spelling errors, we calculated the
proportion of these types of errors sep-
arately from morphological errors. Of the
total spelling errors, morphological–semantic
spelling errors accounted for 27.73% of
spelling errors on first drafts and 25.22% on
final copies.

Reliability

To address the reliability of the spelling
coding system, we conducted interrater
agreement analysis on spelling errors in 50
first drafts and 50 final copies (63% of writing
samples). A second coder, a graduate student
in speech–language pathology, was trained in
the spelling coding system by the first author
and completed the training protocol for the
spelling coding system. The training proto-
col included description of the purpose of
the spelling coding system with examples
and practice opportunities and took approx-

imately 2 hr to complete (see Supplemental
Digital Content Appendix B, available at:
http://links.lww.com/TLD/A71). There were
297 spelling errors in first drafts and 319
spelling errors in final copies that were coded
by the second coder. The second coder
recorded 150 total minutes spent coding 616
total error words, proportionally reflected as
4.12 min per word coding time.

The following formula was used to calcu-
late interrater agreement percentages: (total
number of agreements/[total number of dis-
agreements + total number of agreements]).
Table 3 includes interrater agreement across
all 15 spelling error codes for first drafts and
final copies. Agreement greater than 80% was
considered acceptable, given industry stan-
dards and that this study is an initial step
in validating the coding scheme. Points of
agreement were all above 80% except for 2
error codes, Orthographic—Rule Error and
Morphological—Derivation, each with a pat-
tern of increase in agreement from first drafts
to final copies, though none above 80%.

Table 3. Interrater agreement by spelling codes across categories for first drafts and final copies

First Drafts Final Copies

Phonological
Omission of vowels or consonants 85.52% 91.54%
Additions of vowels or consonants 90.24% 92.16%
Substitution for consonants only 95.62% 94.36%
Substitution of vowels resulting in a nonword 80.47% 84.64%

Orthographic
Pattern frequency 93.27% 94.04%
Rule error 73.74% 76.80%

MGR
Exception to rule 95.56% 94.98%
Irregular nouns or verbs 92.26% 93.42%

Morphological
Derivational 67.34% 70.22%
Inflectional 90.91% 90.28%
Contraction 95.56% 97.81%

Morphological–semantic
Homophone 98.65% 98.75%
Compound word 92.59% 95.30%
Word boundary 91.58% 90.28%
Consonant or vowel change resulting in a real word 84.18% 81.50%

Note. MGR = mental graphemic representation.
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DISCUSSION

The purpose of this study was to describe
a spelling coding system that accounts for
spelling error patterns across five main cat-
egories: phonological, orthographic, MGRs,
morphological, and morphological–semantic.
Inclusion of MGR and morphological–
semantic categories to accommodate TWFT
across 15 codes allowed for a manageable
way, especially for educators, to assess the
breadth and depth of intermediate-grade
students’ spelling knowledge. This study
demonstrates the initial feasibility of this
spelling coding rubric for describing spelling
error patterns of intermediate students in the
following ways.

Findings from this study support the use
of TWFT that accounts for phonological,
orthographic, and morphological knowledge
with the addition of knowledge categories
of MGRs and morphological–semantic. We
compared our results with those of Bahr
et al. (2012), a primary source for devel-
oping the current spelling coding rubric,
who reported that fourth-grade students had
17% phonological, 51% orthographic, and
14% morphological spelling errors whereas
sixth-grade students had 15% phonological,
37% orthographic, and 21% morphological.
In the current study, using final copies only,
the percentage of total spelling errors was
31% phonological, 26% orthographic, and
10% morphological, with 4% MGRs and 25%
morphological–semantic. Our results differ
from those of Bahr et al. (2012) because
of the inclusion of the latter two knowl-
edge types providing codes that would have
been coded as one of the primary TWFT
categories. Mental graphemic representa-
tions would likely be coded as orthographic
errors whereas morphological–semantic
errors would be included with morpholog-
ical errors. By creating a subcategory of
morphological–semantic, the proportion of
error types is distributed across five types
of knowledge needed for spelling, instead of
the four we began the study with, and aligns
with a levels of language framework (Abbott

et al., 2010; Ritchey et al., 2016). We propose
that because morphological–semantic errors
accounted for 25% of spelling errors on final
copies, it be considered a fifth knowledge
category for ease of implementation by edu-
cators. In this way, if educators are going to
describe students’ spelling errors using this
coding rubric, they could classify spelling
errors by primary knowledge type and per-
haps group children based on similar spelling
knowledge targets. For example, students
who primarily produce phonological spelling
errors would require different instruction
than students who primarily produce
morphological–semantic spelling errors.

Students in this sample were given time
to revise their writing from first drafts to
final copies, representative of current writ-
ing instructional practices (Gilbert & Graham,
2010; Koutsoftas & Gray, 2013) and aligned
with academic learning standards (e.g., CCSS,
2012). As part of the revision process, we
expected to see a decrease in spelling er-
rors. However, this was not the case in the
current study where there were approxi-
mately 2% misspelled words on both first
drafts and final copies. Koutsoftas and Gray
(2013) found that sixth-grade students who
completed the 3-day writing process proto-
col used in the current study engaged in
revision as an editing task that focused on
improvements in grammatical accuracy and
mechanics of punctuation, capitalization, and
paragraph demarcation rather than changes
to story content. In that study and in the
current study, few changes were observed
in spelling that was approximately 98% ac-
curate on both first drafts and final copies.
Koutsoftas and Gray (2013) concluded that,
when provided with open-ended instructions
for revising, intermediate-grade students en-
gaged mostly in editing of superficial features
of writing rather than deeper revisions in
content.

In this study, there were relatively small
proportions of spelling errors in relation to
the total number of words (2%) and in line
with a prior study’s findings (Bahr et al.
2012); yet, students in the current study
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did not decrease spelling errors in their
final copies, given extended time to revise.
This was a sample with high socioeconomic
status as indicated by mothers’ years of ed-
ucation, which was an average of 2 years
of college, and that might explain the high
rates of spelling accuracy, even in their first
drafts. The writing task itself, however, may
have limited the opportunities for students
to produce a higher proportion of spelling
errors because they were able to use words
with which they were most familiar. When
given time and open-ended instruction to re-
vise their writing, students in this study did
not improve spelling as indicated by no sig-
nificant changes in the total proportion of
spelling errors or across the 15 spelling er-
ror categories from first draft to final copy. It
could be that students in this study did not
attend to spelling as part of the revision pro-
cess, but it is more likely that because of low
rate of spelling errors and the use of famil-
iar words, students were unable to detect and
correct the spelling errors as part of revising
or editing processes. Combined, this suggests
that spelling error patterns in intermediate
students will not spontaneously resolve and
individualized remediation is necessary to
correct and connect spelling for encoding
and decoding as part of the writing process.
Without instruction that draws direct atten-
tion to the knowledge deficits driving spelling
errors, students will not be able to detect and
correct these spelling errors.

The spelling coding system was imple-
mented with ease by coders who spent 4.12
min per word, on average, when coding,
and required 2 hr of training to achieve
acceptable levels of interrater agreement
(>80%). There were two spelling error codes
that did not meet criterion for agreement,
orthographic—rule error, which was one of
the most frequent types of spelling errors,
and morphological—derivation, which was
one of the least frequent types of spelling
errors. Of note, coders were advanced grad-
uate students in speech and language who
had completed multiple courses in language
assessment and remediation, so the lack

of agreement regarding the classification of
these spelling errors is an issue to be ad-
dressed as a future direction of this research.

Clinical implications

The overarching goal of this research is
to provide educators a simple and reliable
way to understand and assess spelling error
patterns that also can inform individualized
instruction for intermediate students as part
of their everyday classroom writing tasks.
The spelling coding rubric is grounded in re-
search (Apel et al., 2006; Bahr et al., 2012;
Daffern et al., 2015; Ouellette & Fraser, 2009;
Silliman et al., 2006). In the current study,
15 codes captured the pattern of spelling
errors reflected in prior research using a
detailed coding system (POMAS; Silliman
et al., 2006). Although the POMAS approach
provides breadth and depth for analyzing
spelling, with 46 codes it would be difficult
for educators to implement with ease and
reliability, interpret the findings, and embed
findings into writing instruction. The spelling
coding rubric described in this study still
accounts for the breadth and depth of knowl-
edge needed for spelling with two additional
knowledge types, MGRs and morphological–
semantic error patterns. The inclusion of
these knowledge types ensures that spelling
is accounted for in a way that aligns with lev-
els of language frameworks.

We use the term “levels of language” to
align with the knowledge that SLPs and teach-
ers in school settings have about language
across five domains (e.g., Abbott et al., 2010;
Ritchey et al., 2016). Our aim was to de-
velop a spelling coding system that will allow
educators to understand the linguistic un-
derpinnings of the spelling error patterns
observed that can account for both encoding
and decoding words as part of the writ-
ing process (Berninger & Amtmann, 2003;
Hayes & Berninger, 2014). To illustrate, if
a student demonstrates larger proportions
of morphological–semantic errors using this
rubric, it might indicate that the student
needs support in both transcription (i.e., dur-
ing drafting of text) and revision phases of
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writing with the focus on the linguistic do-
mains of morphology at the word (semantic)
level, and subsequent interventions should
reflect this. The intervention might utilize a
strategy that focuses the student’s spelling
knowledge at the morphologic–semantic
level to detect associated error types, such as
decomposition of morphologically complex
words that share similar morphological pat-
terns. Likewise, students who demonstrate
a majority of phonological spelling errors
would be taught strategies to target phono-
logically based spelling error patterns as part
of transcription and revision processes. The
proportion of morphological–semantic errors
was found to be substantial (25% on final
copies), further emphasizing the importance
of separately capturing this error type. In
doing so, we can train educators to under-
stand spelling as a language-based skill so that
spelling assessment and instruction can be
individualized for students and embedded in
daily academic writing tasks.

Limitations and future directions

This study examined spelling skills and
application of the rubric in only one genre,
fictional narrative. Although learning stan-
dards (CCSS, 2012) include narrative writing
in intermediate grades, other genres such as
informative, opinion, and persuasive should
be included in future studies to validate this
spelling coding rubric across a variety of
academic writing genres. A limitation to the
current study is that we did not conduct a
side-by-side analysis of first drafts and final
copies to specifically describe the nature of
individual spelling changes. This is something

that can be addressed in future research and
would confirm whether students are indeed
able to detect and correct spelling errors by
knowledge type consistently across drafts.
Another limitation was that only the first
spelling error within a word was used to ap-
ply a code; as we further develop the training
protocol, we plan to account for multiple
misspellings within a word. Future directions
of this research include refinement of the
spelling coding rubric and psychometric
evaluation. Subsequent studies will aim to
demonstrate validity across populations (e.g.,
students with language-based learning disabil-
ities) and with measures of writing quality
and standardized scores of oral language and
reading. As part of these studies, we plan to
evaluate the reliability and usability of the
training protocol and spelling coding rubric
by educators in school settings.

CONCLUSION

This study demonstrated feasibility of a
spelling coding rubric for describing spelling
error patterns in intermediate-grade students’
writing samples across first drafts and final
copies. The spelling coding rubric included
15 types of spelling errors across five types
of knowledge needed for spelling. The ad-
dition of MGRs and morphological–semantic
categories further simplifies the underlying
linguistic representations of spelling error
patterns within the functional context of ev-
eryday academic writing, allowing educators
to align interventions with academic stan-
dards.
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