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Using Encoding Instruction to Improve the 
Reading and Spelling Performances of Elementary 

Students At Risk for Literacy Difficulties:  
A Best-Evidence Synthesis

Beverly Weiser and Patricia Mathes
Southern Methodist University

Although connectionist models provide a framework explaining how the 
decoding and encoding abilities work reciprocally to enhance reading and 
spelling ability, encoding instruction in today’s schools is not a priority. 
Although a limited amount of high-quality experimental or control studies to 
date (N = 11) give empirical support to using direct, explicit encoding 
instruction to increase the reading and spelling abilities of those students at 
risk for literacy failure, the benefits of integrating this instruction into cur-
rent reading curriculums warrant further consideration. Students receiving 
encoding instruction and guided practice that included using (a) manipula-
tives (e.g., letter tiles, plastic letters) to learn phoneme–grapheme relation-
ships and words and (b) writing phoneme–grapheme relationships and words 
made from these correspondences significantly outperformed contrast 
groups not receiving encoding instruction. Robust Cohen’s d effect sizes, 
favoring the treatment groups, were found in areas of phonemic awareness, 
spelling, decoding, fluency, comprehension, and writing. Educational impli-
cations of these findings suggest that there is support for using encoding 
instruction to increase the literacy performances of at-risk primary grade 
students and that encoding instruction can be successful in improving the 
reading and spelling performances of older students with learning disabili-
ties. Importantly, there is also evidence to support the transfer effects of early 
encoding instruction on later reading, writing, and spelling performances.

Keywords:  encoding instruction, at-risk readers, reading, spelling, manipulatives.

The current focus on reading assessments associated with the 2002 No Child 
Left Behind legislation and the Reading First federal program has not resulted in 
a comparable focus on the benefits of spelling instruction in terms of enhancing 
reading performance (Ehri, 1997; Graham, 2000). In fact, the National Reading 
Panel (NRP; National Institute of Child Health and Human Development, 2000) 
found that spelling achievement was coincidentally increased by explicit and sys-
tematic phonics instruction and further implied that spelling would eventually 
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develop in response to appropriate reading instruction, without the need to deliver 
explicit spelling instruction. As a result, discussions of spelling are limited to the 
impact of phonics instruction rather than the beneficial effects of using explicit 
spelling instruction to improve decoding performance (Cooke, Slee, & Young, 
2008; Treiman, 1998).

A convergence of evidence links the development of decoding and encoding 
ability in students to their underlying phonological and phonemic awareness knowl-
edge (Adams, 1990; Blachman, Ball, Black, & Tangel, 1994, 2000; Snow, Burns, 
& Griffin, 1998). Students practice acquired decoding skills when they blend sounds 
and recognize words, when they orally or silently read lists of words or pseudo-
words (i.e., decodable nonsense words), and when they read connected text (e.g., 
sentences, paragraphs, stories, and books). Students who are adept at encoding not 
only spell well but also have learned to use their knowledge of phonemic awareness 
and phoneme–grapheme (i.e., sound to letter) correspondences to turn speech into 
print (Moats, 1998, 2010). Encoding instruction is not limited to just teaching spell-
ing patterns and memorization skills. Encoding instruction also includes explicitly 
teaching beginning readers and spellers to write words according to their phoneme–
grapheme correspondences, to build words using manipulatives (e.g., letter tiles, 
plastic letters, etc.), and to learn to manipulate phoneme–grapheme relationships to 
make new words (e.g., pat and tap, stop and pots).

Many researchers have shown strong, significant correlations between spelling 
ability and reading performance, ranging from .68 to .93, and have demonstrated 
the predictive powers of decoding and spelling performance on future reading and 
spelling abilities (Christo & Davis, 2008; Mehta, Foorman, Branum-Martin, & 
Taylor, 2005; Ritchey, 2008). Thus, encoding instruction and practice may offer 
insight into the types of knowledge individuals use to read and write unfamiliar 
words, providing a window to what students know about how words work (He & 
Wang, 2009; Joshi, Treiman, Carreker, & Moats, 2008; Stone, Siliman, Ehren, & 
Apel, 2005).

Possibly because of an underappreciation of the linguistic basis of encoding 
instruction, the facilitative role encoding and spelling instruction may play in early 
reading development has not been leveraged in most reading curriculums (Berninger 
et al., 1998; Ehri, 1997; Moats, 2005; Treiman, 1998). Spelling in the early grades is 
usually treated as a separate subject, unrelated to reading curriculums, with little 
attention given to the structure of how words work beyond memorization of a com-
mon pattern found in words in a weekly word list (Ehri, 1997, 2000; Moats, 1998; 
2005; Treiman, 1998; Uhry & Shepherd, 1993). Few state standards specify what 
students at each grade level should be able to spell, and most subsume spelling under 
broader topics such as composition. Recent time-sampling observational studies 
suggest that first and second grade teachers allocate only a small percentage of time 
(i.e., less than 4%) to activities in which any encoding or spelling instruction is inte-
grated into the core reading curriculum (Cooke et al., 2008; Foorman et al., 2006). 
Not surprisingly, many students do not make the connections between their alpha-
betic knowledge and their ability to spell (Ehri, 2000).

Theoretical Links

Ehri (1998) and Treiman (1998) both theorized that young students create spell-
ings for words based on their understanding of language and their knowledge of 
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phoneme–grapheme correspondences and print (Ehri, 1998; Treiman, 1998). 
Students who create their own spellings using these relationships are considered 
to arrive at a deeper understanding of English phonology (Moats, 2005). As stu-
dents develop phonemic awareness and begin to grasp the alphabetic principle, 
their spellings of words reflect their attempts to symbolize the phonological struc-
ture of spoken words, and as they become better spellers, this stimulates progress 
in their reading abilities (Bourassa & Treiman, 2001; Groff, 2001; Santoro, Coyne, 
& Simmons, 2006) and writing skills (Graham, Harris, & Fink-Chorzempa, 2003; 
Pinnell & Fountas, 1998). Thus, there is likely power in making apparent to chil-
dren the reciprocity of phonemic awareness knowledge and using the alphabetic 
principle to decode and encode words.

Connectionist models provide a framework explaining how the decoding and 
encoding abilities work reciprocally, or even synergistically, to enhance reading 
and spelling ability (Adams, 1990; Ehri, 1997, 1998, 2000; Hatcher, Hulme, & 
Ellis, 1994). Adams’s theory suggests that both phonological and orthographic 
skills are connectively involved in the processing of interpreting letters, letter pat-
terns, word parts, and whole words. She suggests that word reading is influenced 
by both of these processors because letters or graphemes are associated with pho-
nological representations or phonemes, just as spelling ability is enhanced by asso-
ciating written symbols or graphemes for their spoken sounds. Ehri’s connectionist 
theory suggests that spelling and reading, although independent skills, develop 
together reciprocally because of a logical symmetry relationship. Ehri and Adams 
both suggest that students who spell poorly demonstrate more problems with com-
bining both phonological and orthographic processes together than students who 
spell well, and students learn about language through print because print provides 
students with a schema for conceptualizing and analyzing the structure of speech 
(Ehri, 1998).

Hatcher et al. (1994) have a similar linkage theory to that of Adams and Ehri 
concerning these connections and hypothesize that learning how to manipulate 
phoneme–grapheme relationships during phonemic awareness instruction is the 
key to ameliorating early reading failure. These researchers argue that phonemic 
awareness instruction needs explicit links to connected prereading activities, such 
as learning the names and sounds of letters, spelling sounds using manipulatives, 
spelling and writing words while paying attention to their grapheme–phoneme 
correspondences, and reading connected text using previously taught sounds and 
words. Hatcher et al. argue that interventions to boost phonological processing 
need to be integrated with the teaching of connected encoding and decoding 
manipulating skills during phonemic awareness instruction to be maximally effec-
tive in improving literacy skills.

Connectionist theories of literacy warrant further examination for several rea-
sons. First, these models espouse that learning to spell words and learning to read 
words both rely on the same knowledge about the alphabetic system and memory 
for the spellings of specific words. Second, reading and spelling researchers support 
the linking and manipulation of speech sounds to alphabetic symbols as they hypoth-
esize it strengthens phonological and phonemic awareness (Bourassa & Treiman, 
2001; Moats, 2009a, 2009b), decoding skills (Perfetti, 1997; Simmons et al., 2008), 
and spelling ability (Cunningham & Cunningham, 1992; Grace, 2007; Graham, 
2000; Tangel & Blachman, 1995). Third, researchers have suggested that explicit 
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and systematic encoding instructions in how to manipulate the order of phoneme–
grapheme correspondences into different real and pseudoword combinations allows 
struggling readers to become more proficient at reading, writing, and spelling 
(Foorman, Francis, Fletcher, Schatschneider, & Mehta, 1998; Snow et al., 1998). 
Even so, the exact contribution of providing encoding instruction to prevent or reme-
diate reading and spelling difficulties has not been fully examined empirically.

Purpose of Synthesis

Given that students are rarely taught to link their knowledge of previously taught 
phoneme–grapheme relationships or syllable patterns to encode new words, it is 
important to examine if increased attention to encoding instruction helps students 
become more proficient in reading and spelling. It is intuitive that students who prac-
tice encoding words and decoding text that comprises previously taught phoneme–
grapheme combinations are more likely to acquire the alphabetic principle and develop 
fully specified orthographic representations of words. Therefore, the purpose of this 
best-evidence synthesis is to locate the empirical evidence examining the role of 
increased encoding instruction on student’s understanding of the alphabetic principle 
and their decoding, fluency, comprehension, and spelling performances. Specifically, 
we investigate if there is support in the research base for providing explicit encoding 
instruction to improve the performances of students who struggle with reading and 
spelling. We hypothesize that encoding instruction improves both the reading and 
spelling performances of students at risk for reading and spelling difficulties. We also 
hypothesize that providing encoding instruction, integrated with phonemic awareness 
and phonics activities, enhances the understanding of the alphabetic principle and 
phoneme–grapheme relationships and improves the overall reading and spelling per-
formances of students at risk for reading problems.

Method

In this review we followed the procedure for best-evidence synthesis (Slavin, 
1986; Slavin, Cheung, Groff, & Lake, 2008), which reflects a hybrid of meta-
analysis and a more traditional review of the literature. Best-evidence syntheses 
“seek to apply consistent, well-justified standards to identify unbiased, meaningful 
information from experimental studies, discussing each study in some detail and 
pooling Cohen’s d effect sizes across studies in substantively justified categories” 
(Slavin et al., 2008, p. 292). Best-evidence syntheses first clearly specify prior 
criteria for inclusion of studies. Included in these criteria are quality study indica-
tors to represent the best evidence on a specific topic. Second, they include an 
exhaustive search of the extant literature to locate all studies meeting these prior 
criteria to allow for the detailed discussion of studies representing the best evi-
dence on a given topic. Third, effect sizes are recalculated using a consistent, sta-
tistical formula (or formulas) and are presented in conjunction with, and in addition 
to, a more traditional review of the literature, thus enabling individual studies and 
methodological and substantive issues to be compared and discussed in detail.

Literature Search

To identify possible publications, online computer searches were conducted 
using Academic OneFile (Gale), World Cat (Online Computer Library Center), and 
EBSCOhost. The latter search was with Academic Search Complete, PsycINFO, 
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Psychological and Behavioral Sciences Collection, PsycARTICLES, ERIC, 
Professional Development Collection, Education Research Complete, and Science 
& Technology Collection. Descriptors and key subject terms included (a) alpha-
betic code, (b) grapheme–phoneme correspondences, (c) phoneme–grapheme cor-
respondences, (d) letter–sound correspondences, (e) letter training, (f) phonics and 
reading, (g) phonics and encoding, (h) alphabetic phonics, (i) systematic phonics, 
(j) phonological processing, (k) word study and encoding, (l) beginning reading, 
instruction and reading, (m) beginning reading, instruction, and encoding, 
(n) intervention, reading, and encoding, (o) orthography, (p) orthographic process-
ing and reading, (q) orthographic processing and encoding, (r) orthographic 
processing and literacy, (s) encoding, orthography, and encoding, (t) encoding and 
reading, (u) prediction models and reading, (v) prediction models and encoding, 
(w) reading, and encoding, (x) analysis, reading, and encoding, (y) encoding, 
reading and encoding, (z) grapheme and phoneme, (aa) grapheme, phoneme, and 
orthography, (bb) manipulative and phonics, (cc) manipulative and encoding, and 
(dd) manipulative and reading. A search of these descriptors without any limita-
tions resulted in the identification of thousands of items, including journal articles, 
book chapters, reports, and dissertations. To narrow the field to only relevant items, 
a new search, using the same descriptors, was performed to meet the following 
criteria: (a) item was published in a peer-reviewed journal, (b) item contained infor-
mation about the use of manipulatives (i.e., counters, tiles, plastic letters, real let-
ters, letter cards, or Elkonin boxes; Elkonin, 1973) during instruction on the 
alphabetic principle, and (c) item reported information about the results of interven-
tions that included the manipulation and/or writing of letters during phonics, read-
ing, or spelling instruction. The rationale for these restrictions was to find 
information that examined the use of adding encoding instruction to support decod-
ing ability. A total of 138 items met these initial criteria. Reference sections of these 
items and two meta-analysis studies (i.e., Bus & Van IJzendoorn, 1999; Wanzek  
et al., 2006) were then examined to find other possible articles, producing another 47 
relevant articles and resulting in a total of 185 publications to be furthered reviewed.

Study Inclusion Criteria

In keeping with Slavin’s 1986 best-evidence standards, the 185 articles were then 
coded by the authors to determine if they met the following inclusionary criteria:

1.	 Researchers included an experimental or quasiexperimental treatment- 
contrast design. A total of 143 items did not meet this first criterion, as these 
were mostly practitioner articles, single-group designs, or single-case stud-
ies. Eight additional studies that had been mined from the previously men-
tioned meta-analyses studies also were excluded because they did not 
include a contrast group.

2.	 Interventions needed to focus on students in grades kindergarten through 
third grade or on older students with learning disabilities reading below a 
third-grade level. One study was eliminated because its participants were 
older than third grade.

3.	 At least one condition of the study had to implement an intervention of using 
encoding activities (manipulating and/or writing of letters and/or sounds 
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and/or words) during phonemic awareness, phonics, spelling, reading, and/
or word study instruction. All six of the treatment–control studies in the 
Wanzek et al. (2006) meta-analysis were eliminated as the intervention 
groups did not receive this type of encoding instruction.

4.	 To examine the effects of encoding instruction as part of reading instruction, 
interventions needed to be part of school programming. Five studies did not 
meet this criterion as they were done in after-school programs.

5.	 Interventions needed to be done with English-speaking students to minimize 
confounds from students learning in other languages or learning English as 
a second language. Six studies were eliminated as the purpose of the research 
was specifically examining English language learners.

6.	 To see the effects of including encoding instruction on decoding ability, one 
or more measure had to assess reading ability (e.g., letter–sound identifica-
tion, reading real or pseudowords, fluency, and/or comprehension). Three 
spelling studies did not have a reading assessment at posttest and were not 
included in this synthesis.

7.	 To see the effects of encoding instruction on spelling ability, one or more 
measure had to assess spelling ability (e.g., dictated words, circling the cor-
rect spelling, etc.). One study was excluded because it did not include a 
spelling measure during the first 2 years of the intervention.

8.	 Researchers needed to use untrained items for assessment. Four studies 
reported using trained items only on spelling posttests and were not included 
in this synthesis.

9.	 Information allowing the calculation or estimation of effect sizes had to be 
reported to gauge the practical significance of the treatment group or groups 
over any contrast group or groups. Two studies were eliminated as the 
authors did not give enough information to independently compute effect 
sizes (e.g., mean scores, standard deviations, number of participants in each 
group, etc.)

10.	 Last, the study had to meet the criteria as being of acceptable quality using 
quality indicators for evidence-based research specified by Gersten et al. 
(2005; i.e., having at least 10 essential methodological quality indictors). 
Out of the remaining 17 studies, 6 of these did not meet this final criterion 
because they did not have enough essential indicators. These articles did not 
provide enough information about their interventions (i.e., time, frequency, 
description of instruction), their participants, the fidelity of the implementa-
tion, and/or the reliability of the data collection procedures, all of which are 
essential for evidence-based research.

Intercoder Reliability

Two education graduate students independently recoded 30% of the 185 studies 
(n = 56) to establish intercoder reliability. These coders went through the above list 
of criteria starting with the first one and then working down the list. Once a study 
did not meet one of the criteria listed, it was coded as unusable and the reason was 
given for the elimination. In cases of disagreement, discussions were held until 
there was 100% agreement.
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Methodology for Analyzing Studies

After meeting the above criteria, a total of 11 studies were included in the syn-
thesis. Studies were then coded using a form developed to identify substantive and 
methodological features of each study. Beyond the initial inclusion criteria, studies 
were coded for type of experimental design, type of encoding intervention (i.e., 
reading and encoding, phonemic awareness and encoding, or encoding only), size 
and type of instructional group, number of participants, instruction time and dura-
tion, amount of instructional lessons, and reading and spelling dependent measure 
types. Reliability of this coding process was checked by having another graduate 
research assistant recode the 11 studies. Agreement was determined using the fol-
lowing formula (Gall, Gall, & Borg, 2005): percentage agreement = agreements / 
(agreements + disagreements). Average agreement across criteria coding was 98%.

Computation of Effect Size

Cohen’s d effect sizes were computed to determine the benefit of adding encod-
ing instruction for each of specific intervention treatment groups in comparison to 
contrast groups not receiving additional encoding instruction. The specific formula 
used to determine each sample’s effect size was based on the information given for 
each study. Effect sizes reported by the journal articles were not used to ensure that 
all effect sizes reported in this synthesis were calibrated using the same formulas. 
Cohen’s d effect sizes were computed to measure how much the mean of the treat-
ment group(s) exceeded the mean of the contrast group at posttest in standard 
deviation units by using procedures explicated for meta-analysis by Glass, McGaw, 
and Smith (1981). In some of the included studies, the effect size had to be mined 
from ANOVA tables producing an F statistic. In these cases, the effect size formula 
produced an eta-squared value (η2), which was calculated by dividing the sum of 
squares between values by the sum of squares total amount (Huck, 2008). These 
measures provide an index of the proportion of variability in the study’s dependent 
variable that is associated or explained by the study’s grouping variable (i.e., treat-
ment vs. contrast). When appropriate measures (i.e., numbers of participants, mean 
scores, and standard deviations) were given, Cohen’s d effect sizes could then be 
calculated. If these measures were not given, η2 was used to represent the com-
parisons. Effect size calculations were then rechecked by a graduate research 
assistant for correctness.

Results

As previously mentioned, 11 experimental intervention studies met the criteria 
to be included in this synthesis. Table 1 provides a summary of the included inter-
vention studies, complete with participants’ information, intervention and contrast 
group descriptions, measures used, and quantitative results.

Studies That Included Encoding Instruction With Reading Interventions

Four experimental studies were identified that presented interventions that 
included explicit and direct instruction of strategies reinforcing both decoding and 
encoding skills. The goal of these supplemental interventions was to support 
grapheme–phoneme recognition, decoding, fluency, and comprehension through 
a combination of decoding and encoding instruction. For example, Blachman et al. 
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(2004) conducted a randomized intervention study where treatment students 
received tutoring sessions that included explicit and systematic instruction that 
was intended to help students develop an understanding of the phonologic and 
orthographic connections in words. Lessons included the following steps: (a) the 
introduction and review of letter–sound correspondences; (b) manipulating and 
building words using sound boards, tiles, and letter cards; (c) fluency exercises of 
reading the words that were built on flash cards and in connected text; and (d) the 
writing of practiced sounds and words in dictation activities. The contrast group 
received typical reading resource supplemental instruction. After 8 months, the 
treatment group had outperformed the contrast group in all areas of reading and 
encoding, with Cohen’s d effect sizes ranging from 0.55 to 0.99. Differential 
growth curve analyses (Bryk & Raudenbush, 1992) during the treatment year also 
favored the treatment group in all areas. In addition, and without any continued 
intervention, the treatment group still outperformed the contrast group at a follow-
up assessment, with Cohen’s d effect sizes ranging from 0.23 to 0.81 and thus 
suggesting that the treatment from the previous year still gave these students an 
advantage over their peers who did not receive the intervention.

Denton, Fletcher, Anthony, and Francis (2006) examined the effects of provid-
ing an intensive Tier III reading intervention to special education students who did 
not make adequate progress during the first grade. During the first year of this 
study, the treatment group received the Phono-Graphix intervention (McGuiness, 
McGuiness, & McGuiness, 1996) that focuses on the nature of the English  
phoneme–grapheme system, allocating approximately 75% of the instructional 
time on encoding instruction. The contrast group continued to receive the typical 
special education reading program. Posttest analyses showed that students in the 
intervention group outperformed the contrast group on measures of word attack, 
letter–word identification, word reading fluency, phonemic decoding fluency, 
sight word efficiency, encoding, and comprehension, with Cohen’s d effect sizes 
ranging from 0.29 to 1.77.

During the second phase of the study, students in the treatment group received a 
fluency intervention (i.e., Read Naturally; Ihnot, Mastoff, Gavin, & Hendrickson, 
2001) which focused on improving oral reading fluency with a model. The contrast 
group received a Phono-Graphix intervention identical to the treatment group’s ini-
tial treatment. At the end of this intervention phase, the original intervention group 
still demonstrated better performance in most areas except in word attack and read-
ing comprehension. Cohen’s d effect sizes ranged of 0.06 to 0.72, with measures of 
sight word reading fluency and passage fluency rates demonstrating larger Cohen’s 
d effect sizes after the Read Naturally intervention (0.69 and 0.72, respectively).

Mathes et al. (2005) set out to determine if enhanced classroom reading instruc-
tion in combination with a small-group intervention would be more effective for 
at-risk first grade struggling readers than enhanced classroom instruction. They 
compared two intervention programs—one with a predetermined scope and 
sequence and fully specified lesson plans (i.e., Proactive Early Interventions in 
Reading [PEIR]; Mathes, 2005) and one in which teachers responded to the 
observed needs of each child (i.e., Responsive Reading Instruction [RRI]; Denton 
& Hocker, 2006) to enhanced classroom instruction. Students were randomly 
assigned within their schools to receive enhanced classroom instruction only or 
enhanced instruction with the addition of either PEIR or RRI. Enhanced classroom 
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teachers received continuous monitoring data and workshops on interpreting these 
results to inform instruction.

Both interventions included manipulating and writing letters to help students 
understand the relationship of the alphabetic principle. An analysis of PEIR les-
sons determined that teachers spent approximately 36% of their instructional time 
teaching letter–sound correspondences by manipulating printed letters, letter–
sound dictation, encoding dictation, and writing activities. These skills were then 
applied to the reading of words in isolation and decodable text. In all, 30% to 35% 
of RRI time focused on the application of phoneme–grapheme correspondences to 
the alphabetic principle by using encoding strategies to “build words” with mag-
netic letters, as well as other writing sentences as they received instruction in 
applying the alphabetic principle to write phoneme–grapheme correspondences.

On assessments of reading-related skills administered every 2 months during 
the intervention, both PEIR and RRI groups grew more rapidly than the enhanced 
classroom. The PEIR group also grew more rapidly than the RRI group in phono-
logical awareness and more rapidly than the enhanced classroom group on word 
reading fluency and nonword reading fluency. In the analysis of end-of-year out-
comes, both intervention groups scored significantly higher than the enhanced 
classroom group on word reading accuracy and encoding. Cohen’s d effect sizes 
for the PEIR treatment compared to the enhanced classroom group ranged from 
0.00 to 0.63 (M = 0.34, SE = 0.06). Cohen’s d effect sizes for RRI compared to the 
enhanced classroom group ranged from 0.17 to 0.53 (M = 0.30, SE = 0.06).

Santa and Hoien (1999) evaluated Early Steps (Morris, Shaw, & Perney, 1990), 
an early intervention program that provides one-to-one intensive intervention for 
struggling readers. Two classrooms received decoding and encoding instruction that 
included the following activities: word study aimed at remediating deficits in pho-
nological processing, developing sight-word reading skills, teaching metacognitive 
strategies for reading and encoding new words, and applying these skills through 
word study, guided reading, and writing. Students in the two comparison classrooms 
also received traditional daily intervention in small groups of students with a similar 
ability. The contrast intervention provided only incidental instruction in the alpha-
betic principle and no explicit encoding instruction. The intervention consisted of 
guided reading of a level-appropriate text followed by repeated reading of the text in 
pairs and then independently. After 35 weeks of intervention, the treatment group 
scored significantly higher than did the comparison group on all posttest measures, 
with Cohen’s d effect sizes ranging between 0.60 and 0.92. Of students in the treat-
ment group, 52% were reading at or above grade level at posttest, compared to 24% 
of students in the comparison group. Regression analyses showed that encoding 
performance contributed significantly to explaining the variance in the dependent 
variables (i.e., word reading accuracy, passage comprehension, and encoding). On 
the follow-up assessment at the beginning of the next school year, using encoding 
pretest scores as a covariate, the intervention group again scored significantly higher 
than the comparison group on all measures. Effect sizes ranged from 0.59 to 0.91 at 
posttest and from 0.57 to 1.15 on standardized measures at follow-up.

Studies Including Specific Encoding Interventions

Four intervention studies focused on the implementation of instructional encod-
ing techniques to improve the spelling performances of struggling students. 
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Although the encoding programs were different in implementation, they all 
included direct, explicit encoding instruction and guided practice of applying the 
alphabetic principle through writing. First, Christensen and Bowey (2005) 
researched the efficacy of two encoding interventions to an implicit phonics 
approach with increasing first graders’ word recognition, decoding speed, encod-
ing, and comprehension skills. One of the treatment groups received tutoring ses-
sions that included direct, explicit encoding instruction involving learning and 
writing phoneme–grapheme correspondences and guided practice in encoding 
words with these correspondences to enhance their phonemic awareness and 
alphabetic understanding. The second treatment group received an explicit encod-
ing intervention that focused on onset rime patterns. A contrast group was provided 
implicit phonics instruction that did not include encoding instruction. At posttest, 
students in both treatment groups outperformed the contrast condition on all meas-
ures, with moderate to very large effect sizes ranging from 0.62 to 1.56. The  
phoneme–grapheme group, however, was superior to the onset rime condition on 
reading accuracy and text comprehension, with effect sizes of 1.44 and 1.53, 
respectively.

Graham, Harris, and Chorzempa (2002) also examined the effects of supple-
mental encoding instruction on the spelling and reading performances of second 
graders (40% of which were identified as having a learning, speech, or behavioral 
disability). This study included a treatment group that received supplemental les-
sons that concentrated on syllable pattern skills, grapheme–phoneme correspon-
dences, word sorting, word building, and word dictation activities. Results were 
compared to a contrast group that received supplemental math instruction. All 
students received their normal language arts core instruction.

Students with and without disabilities in the supplemental encoding condition 
made greater improvements than the contrast group on norm-referenced spelling 
and reading measures and with a sentence writing fluency test. Students in the 
encoding condition improved their normative standing on several subtests, with 
significant differences favoring the treatment group and with effect sizes ranging 
from 0.62 to 0.99. Students in the treatment condition also outperformed the con-
trast group on a researcher developed spelling progress monitoring assessment of 
untaught words composed of patterns and phoneme–grapheme correspondences 
taught during the intervention, t(53) = 8.136, p < .0001, d = 2.20. Outcome differ-
ences were maintained 6 months following treatment on measures of spelling and 
word recognition, with mean differences and Cohen’s d effect sizes ranging from 
0.70 to 0.99 over the remaining contrast students. Statistical significance was not 
reached at maintenance for measures of writing fluency and the word attack, 
although Cohen’s d effect sizes were still respectable (0.60 and 0.48, respectively).

Roberts and Meiring (2006) conducted a quasiexperimental study comparing 
two conditions of first grade phonics instruction. In the first condition, students 
were taught explicit phonics through letter–sound correspondences and explicit 
encoding instruction, with an emphasis on phonological processing while encod-
ing. The second condition taught phonics embedded in literature with no explicit 
encoding instruction. At posttest, the explicit phonics and encoding group had 
considerably greater outcomes than the contrast group in measures of spelling 
phonetically real and phonetically regular pseudowords, reading of phonetically 
regular pseudowords, and writing fluency with moderate to large Cohen’s d effect 
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sizes, ranging from 0.45 to over 1.0. Although there were no significant differences 
between groups in comprehension, a follow-up assessment 4 years later indicated 
that students in the explicit phonics and encoding condition had an early advantage 
in applying letter–sound correspondence knowledge to word reading and encoding 
that had migrated to facilitating comprehension processes in fifth grade (d = 0.64) 
even though students received no further explicit phonics and encoding instruc-
tion. Regression analysis showed that encoding phonetically regular words and 
encoding sight words in first grade were the two independent predictors of fifth-
grade comprehension, accounting for between 6% and 8% of the variance when 
intercorrelations between phonics and other variables were removed.

Uhry and Shepherd (1993) investigated whether supplemental instruction in iso-
lating sounds in words (i.e., phoneme segmenting) and representing these sounds 
with letters (i.e., encoding) would have positive effects on struggling first graders’ 
reading performance. Experimental participants received supplemental encoding 
instruction and guided practice on how to segment, blend, and spell phonetically 
regular words using phoneme–grapheme combinations. The contrast group received 
more of their classrooms’ traditional approach that placed more emphasis on using 
letter names as cues to assist with decoding connected text. Students in the treatment 
groups made significantly greater gains than did the contrast group in posttest assess-
ments, including reading nonsense words, reading real words, oral reading fluency, 
and encoding, with Cohen’s d effect sizes ranging from 0.65 to 2.15. Repeated mea-
sures ANOVAs of word attack and nonsense word fluency also showed strong 
effects favoring the treatment group, with η2 values ranging from .21 to .22. Although 
not all of the spelling measures achieved statistical significance, Cohen’s d effect 
sizes favoring the encoding group were robust, ranging from 0.65 to 0.83.

Studies That Included Encoding Strategies With Phonemic  
Awareness Instruction

Three experimental–control studies using encoding instruction to supplement 
phonological processing and phonemic awareness instruction were found. These 
interventions used letters to support phonological processing, phonemic aware-
ness, decoding, and encoding performance that were mainly focused on the manip-
ulating and/or mapping of phoneme–grapheme correspondences. These studies 
also included explicit encoding instruction and guided practice to spell and write 
words using their sound–letter relationships to supplement and improve students’ 
phonological processing and phonemic awareness knowledge.

Blachman et al. (1994) tested an intervention delivered by classroom teachers in 
small groups during their normal reading language arts block. The treatment condi-
tion received about 10 hours of small-group explicit instruction in (a) manipulating 
tiles (and later actual letters) during a say-it and move-it phonemic awareness activ-
ity, (b) direct phonemic instruction that included segmentation-related skills (as 
designed by Elkonin, 1973), and (c) grapheme–phoneme instruction involving eight 
letters that could be used to encode various words and nonwords (i.e., a, m, t, i, s, r, 
f, b). Treatment students also participated in occasional Bingo games where students 
matched the dictated sounds to their corresponding letters. All of these activities used 
tiles and/or letters to supplement the phonemic awareness instruction for the treat-
ment students. The contrast group received supplemental small-group instruction 
using their school’s typical basal reading instruction that did not incorporate either 
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the manipulation of sounds and letters or any encoding practice. After this short 
intervention, students in the treatment condition, on average, outperformed the con-
trast students on measures of phonemic awareness, letter name and letter sound 
fluency, word reading of real and nonwords, and spelling, with mean differences 
favoring the treatment group and Cohen’s d effects ranging from 0.29 to 1.26.

Blachman, Tangel, Ball, Black, and McGraw’s (1999) study involved a 2-year 
intervention delivered to low-income, inner-city kindergarten students in regular 
classrooms by their classroom teachers. Treatment students’ supplemental small-
group phonological and phonemic awareness instruction connected to the alpha-
betic principle and included manipulation of letters to map sounds to print. Contrast 
group students received small-group supplemental instruction using the district’s 
traditional basal program in which all phonemic awareness activities were done 
orally, without any manipulatives or letters. During the following year, all partici-
pants were exposed to their district’s phonetically based spelling program that 
focused on phonetically regular short and long vowels, initial blends, and digraphs. 
Treatment students, however, received additional daily instruction in a reading 
program that emphasized explicit, systematic instruction in the alphabetic princi-
ple and encoding (i.e., Road to the Code; Blachman et al., 2000). This program 
included encoding practice in connecting letters to sounds, letter-by-letter blend-
ing strategies, manipulating letters to make words on a sound board, reading text 
that was phonetically decodable, and daily writing of words through dictation. 
Treatment participants were also introduced to the six syllable types (see Moats, 
2010) to develop accurate and automatic word recognition skills. Contrast first 
graders received additional implicit phonics instruction using the district’s basal 
reading program. At the end of first grade, posttest results indicated that the treat-
ment group had statistically significantly outperformed contrast students, with 
Cohen’s d effect sizes ranging from 0.46 to 1.23 on measures of spelling, decod-
ing, phonemic awareness, and letter–word identification.

Last, Vandervelden and Siegel (1997) evaluated a kindergarten intervention 
designed to facilitate the use of grapheme–phoneme relationships and application 
of the alphabetic principle. The intervention included using plastic letters during 
phoneme awareness instruction activities, guided encoding activities that included 
grapheme–phoneme correspondences instruction, and encoding frames similar to 
those used in the Elkonin program (Elkonin, 1973). Students in the contrast group 
received oral phonemic awareness instruction. After the short intervention, results 
favored the treatment group on measures of phoneme awareness, letter naming, 
speech-to-print word matching speech-to-print pseudoword matching, and spell-
ing, with Cohen’s d effect sizes ranging from 0.83 to 1.80. A measure of pseudo-
word reading did not reach statistical significance, but the resulting 0.58 effect size 
was still respectable.

Discussion

Theoretical Implications of the Research Findings

This synthesis was initiated on the basis of interrelated connectionist theories 
of reading: Adams’s (1990) connectivity theory, Ehri’s (1997, 1998, 2000) con-
nectionist theory of the reciprocal nature of reading and encoding, and Hatcher 
et al.’s (1994) phonological linkage theory. Together, these theories suggest that 
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the processes involved in encoding and decoding are synergistic in nature. If this 
is true, then incorporating encoding instruction during phonemic awareness and 
decoding activities should support students’ literacy performances.

The practical intent was to examine if benefits were attained from encoding 
instruction that made phoneme–grapheme relationships and patterns within words 
more concrete for students and whether there was growth in developing students’ 
fully specified orthographic representations of words, both of which are necessary 
in learning to read and spell. Results from studies that met inclusion standards for 
best-evidence standards did indicate that struggling readers and spellers receiving 
encoding instruction integrated with decoding instruction were indeed able to make 
significant gains in phoneme awareness, alphabetic decoding, word reading, spell-
ing, fluency, and comprehension. These experimental intervention studies included 
the guided practice of manipulating phonemes within words and direct encoding 
instruction of encoding words with these phoneme–grapheme combinations. Adding 
encoding instruction and activities to early reading interventions allowed students to 
use previously taught phonemes to practice letter–sound correspondences, blending, 
segmenting, encoding, and writing skills to improve reading and spelling perfor-
mance. Also, explicit encoding instruction, which requires close attention to detail, 
enabled students to develop more detailed orthographic representations of words.

Educational Implications

Several instructional implications grow from this best-evidence synthesis. 
Encoding instruction not only improves students’ understanding of the alphabetic 
principle but also assists in developing phonemic awareness, reading, and spelling 
skills. Evidence from this synthesis also answers the previously proposed ques-
tions concerning the theorized synergy between integrating encoding and decod-
ing instruction to enhance the reading and spelling performances of struggling 
elementary students.

Encoding instruction to enhance the understanding of the alphabetic principle. 
Adams (1990) and Moats (1998) suggest that programs that emphasize explicit 
encoding and decoding instruction in learning grapheme–phoneme relationships 
have advantages over other early reading programs that do not. In the majority of 
the included experimental studies, students in the most effective conditions were 
given guided practice in writing phoneme–grapheme correspondences and encod-
ing instruction to apply these pairings into words blended together with other pre-
viously taught sound–letter relationships. Adams claims this encoding and 
decoding instruction, which allows students to practice the alphabetic principle by 
including the sequencing of phoneme–grapheme correspondences, is what enables 
“skillful readers to process the letters of text so quickly and easily” (Adams, 1990, 
p. 410). Moats also agrees that word recognition develops from pathways from 
print to meaning and that the improvement of fluency and comprehension depends 
integrally on the knowledge of sound–spelling correspondences.

The research presented here supports these suppositions. First, instruction from 
all the included studies using encoding strategies as a context for teaching  
phoneme–grapheme correspondences, blending, and segmenting had significantly 
positive practical effects for struggling readers and spellers. It can also be deduced 
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that the awareness of and ability to process the phonological information these 
students received orally was enhanced by the orthographic form that represents the 
sounds they were writing (i.e., encoding practice), and this instruction improved 
their acquisition of the alphabetic principle. In other words, students’ ability to 
process the structure of these orthographic representations was activated by com-
puting encoding and decoding connections between the phoneme–grapheme pair-
ings used in the encodings and pronunciation of printed words. In the 28 subtests 
given to assess alphabetic understanding (i.e., letter name fluency, letter sound 
fluency, phonological processing), Cohen’s average d effect size was 0.84 (SE = 
0.07), favoring treatment students receiving supplemental encoding instruction 
and thus supporting the necessity of adding encoding instruction to help struggling 
students better understand the alphabetic principle.

Using encoding instruction to increase phonemic awareness. Current research in 
this synthesis confirms that encoding and writing experiences enhance phono-
logical processing and phonemic awareness and in turn supports students’ reading, 
writing, and spelling abilities. Three studies in this synthesis examined the role of 
instruction in mediating the links of adding encoding strategies to phonemic 
awareness instruction of at-risk and struggling readers to improve reading and 
spelling performance (Blachman et al., 1994, 1999; Vandervelden & Siegel, 1997). 
These researchers argue that instruction in phonological and phonemic awareness 
is most effective in enhancing reading acquisition when explicit links are made 
with mapping phonemes onto graphemes and that early instruction in the alpha-
betic principle is essential to all forms of literacy development. They also collec-
tively concluded that struggling readers profit from phonemic awareness 
instruction that encompasses instruction in phoneme–grapheme relationships, 
manipulation activities using these correspondences, and practice making and 
reading words with learned phoneme–grapheme pairs. Perhaps the most convinc-
ing evidence for this type of instruction, however, is the strong practical effects that 
three groups of researchers found when encoding strategies were linked to pho-
neme awareness instruction. Averaged transfer effects from the integrated phone-
mic awareness and encoding instruction to improved reading and spelling measures 
was d = 0.87 (SE = 0.08), thus giving empirical evidence to incorporate encoding 
instruction during phoneme awareness instruction to boost literacy skills.

Manipulating phoneme–grapheme correspondences to enhance literacy perfor-
mance. There is a strong association between early instruction in the manipulation, 
writing, and encoding of phoneme–grapheme correspondences and reading attain-
ment. All of the interventions included in this synthesis used manipulatives in 
some fashion (e.g., tiles, counters, plastic letters, real letters, and Elkonin boxes), 
and students were explicitly and systematically taught to manipulate phoneme–
grapheme correspondences, which in turn significantly improved their reading and 
spelling abilities. Posttests of reading and spelling were given in all studies (N = 
82 subtests); a total of 69 (84%) had significant effects favoring the treatment 
group. The average pooled Cohen’s d effect size was 0.81 (SE = 0.07), and the 
average pooled η2 was .12 (SE = .05), demonstrating that the difference between 
the groups was large across studies.
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Evidence to support the synergistic relationship of using encoding and decoding 
instruction. Results from this synthesis support the theory that there is a synergy 
between simultaneous encoding and decoding that helps students make the con-
nections necessary to read and spell. Four supplemental reading intervention stud-
ies investigated the benefits of integrating both encoding and decoding instruction 
to help the reading performances of students at risk for reading difficulties (i.e., 
Blachman et al., 2004; Denton et al., 2006; Mathes et al., 2005; Santa & Hoien, 
1999). For example, the Mathes et al. (2005) study compared two reading inter-
ventions that leveraged encoding to improve decoding through explicit integrated 
encoding and decoding instruction. Students in both treatment groups outscored 
contrast students at posttest and improved in reading to the point where they were 
on average reading above average on norm-referenced measures, giving evidence 
of the benefits of using decoding and encoding together. Likewise, in the Santa and 
Hoien (1999) study, encoding performances explained significant amounts of the 
variance in reading, suggesting a reciprocal relationship between reading and 
encoding. Furthermore, both the Blachman et al. and the Denton et al. studies 
demonstrated that treatment students maintained their advantage over contrast stu-
dents a year later. The practical effects of integrating both decoding and encoding 
instruction to enhance reading and spelling were evident in the magnitude of dif-
ferences between treatment and contrast groups across the studies. The average 
Cohen’s d effect size for measures of reading was 0.84 (SE = 0.10) and 0.60 (SE = 
0.10) for spelling.

The synergistic effect of encoding and decoding instruction was also observed 
in studies that focused solely on encoding instruction but found simultaneously 
impacts on decoding (Christensen & Bowey, 2005; Graham et al., 2002; Roberts 
& Meiring, 2006; Uhry & Shepherd, 1993). These researchers found that encoding 
instruction helped struggling spellers improve not only their spelling abilities but 
also their word recognition, alphabetic decoding, fluency, and comprehension per-
formances with an average Cohen’s d effect size of 0.84 (SE = 0.12).

The theory that there is synergy between encoding and decoding instruction 
was also supported by studies focusing exclusively on phonemic awareness 
(Blachman et al., 1994; Blachman et al., 1999; Vandervelden & Siegel, 1997). 
Although the main goal of these studies was to improve students’ phonological 
processing skills, these researchers investigated interventions that gave students 
explicit instruction and practice in encoding words using manipulatives during 
phonemic awareness activities combined with opportunities to practice decoding 
these words. Results across these studies showed not only that encoding instruc-
tion during phonemic awareness boosted students’ phonological processing skills 
but also that effects were seen in posttest assessments of decoding real and non-
words (mean Cohen’s d = 0.70).

Long-term benefits of early encoding instruction. Several studies demonstrated 
the long-term impact of early encoding instruction and practice (i.e., Blachman 
et al., 1999, 2004; Graham et al., 2002; Roberts & Meiring, 2006; Santa & Hoien, 
1999). When treatment students received early encoding interventions that 
included the manipulation and/or writing of grapheme–phoneme correspond-
ences, they outperformed contrast students at follow-up assessments, even 
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though these students did not receive any further encoding or decoding interven-
tion. Table 2 contains a summary of these follow-up assessments that, in total, 
had a pooled Cohen’s d effect size of 0.63 (SE = 0.06). The greatest results were 
seen in the transfer effects in the constructs of reading words, reading fluency, 
and the end goal of reading, reading comprehension (with pooled effect sizes of 
0.70, 0.70, and 0.66, respectively). Educational implications of these findings 
further support early encoding instruction to help students at risk for reading 
difficulties and also the long-term transfer benefits to students’ later reading, 
writing, and spelling performance.

High quality research to support encoding instruction to enhance literacy skills. A 
total of 11 studies were included in this synthesis because they met best-evidence 
standards espoused by Gersten et al. (2005), Slavin (1986), and Slavin et al. (2008). 
Each of these investigations had at least 10 of the recommended 11 essential qual-
ity indicators for group experimental and quasiexperimental research, giving evi-
dence that there was sufficient information on the participants, the intervention, 
the data analyses, and reported effect sizes over the recommended 0.40 for educa-
tional research (Gersten et al., 2005). This is important to keep in mind because the 
studies represent trustworthy sources of evidence, allowing the field to make 
meaningful decisions about the importance of integrating encoding and decoding 
when working with struggling readers.

In conclusion, there appears to be quality empirical evidence supporting the 
integration of encoding instruction to primary grade reading instruction. Explicit 
encoding instruction appears to be a missing link for students struggling with read-
ing and spelling. Students taught to manipulate and/or map grapheme–phoneme 
correspondences in these studies made greater improvements in word reading, 
fluency, comprehension, and spelling over contrast groups, with robust and mean-
ingful effect sizes. This clearly supports the theory of synergy between encoding 
and decoding instruction and reading and spelling ability in the early grades and 
with students with learning disabilities. Given the evidence as to the power of 
providing integrated, explicit encoding and decoding instructions to students who 
are struggling readers, the question that now needs to be addressed is how to ensure 
this type of instruction makes its way into today’s classrooms.

Limitations

Several known limitations of this synthesis should be reported. First, although 
an attempt was made to include all current research, we recognize that it is likely 
some studies could have been overlooked. In addition, including only 11 studies 
has its limitations and benefits as well. In most cases of educational research, 
ample investigative research has been conducted to be placed in meta-analyses or 
in best-evidence syntheses. Prior to this synthesis, the practice of adding encoding 
instruction to elementary reading programs had not been thoroughly introduced or 
examined, thus limiting the amount of high-quality research to support using 
encoding instruction to support students struggling with reading and spelling dif-
ficulties. The benefits seen here in these 11 included studies, however, warrant 
further consideration and future research. Second, issues concerning the amount 
of time allotted to encoding instruction could not be addressed in the current  
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synthesis. Thus, we are unable to discern if there is a preferred balance between 
time spent with decoding versus encoding instruction. Because of the integrated 
connectivity between encoding and decoding, it was also impossible to completely 
separate encoding instruction from decoding instruction, seeing how individuals 
who write words often read them to check for correctness. Although it may be 
unclear exactly how much of each intervention session was spent on the manipula-
tion of phoneme–grapheme correspondences and how much time was given to 
students to practice reading and writing words made of these correspondences, it 
is clear that any combination was better than no combination.

Although there were a total of 119 posttest and follow-up tests given with the 
included studies, 41 of these subtests were researcher made (34%), meaning that 
they possibly had not been used enough to establish reliability and validity. Only 
one of these subtests (i.e., the Spelling Assessment given by Santa & Hoien, 1999) 
reported the internal reliability of the researcher made test, and one study solely 
relied on using researcher made assessments (i.e., Vandervelden & Siegel, 1997). 
Future research may want to consider using standard, norm-based assessments to 
give more credibility to the findings, and future meta-analyses and best-evidence 
syntheses should consider adding this as an essential criterion when reviewing and 
evaluating studies.

Last, the effect sizes reported in this article provide information about the effec-
tiveness of the experimental encoding interventions in comparison to the instruc-
tion, or lack of instruction, provided to contrast groups. Since some students in the 
experimental groups were taught individually or in small groups, it may not be 
possible to completely determine whether the impacts were the result of more 
instruction or a specific type of encoding intervention. Likewise, some of the treat-
ment students were taught by trained implementers, whereas contrast students 
received the school’s traditional intervention or classroom instruction. Again, it is 
impossible to conclude if results can be solely related to the encoding instruction 
these students received or to the experience and knowledge of the intervention 
implementers.

Conclusion

Although there appears to be several ways to enhance phoneme–grapheme rela-
tionships and to implement encoding instruction, it should be noted that all of the 
effective interventions examined in this synthesis share a number of essential ele-
ments: early identification of students in need of intervention; explicit and direct 
instruction in phoneme–grapheme correspondences with actual manipulation of 
tiles, plastic letters, or real letters; encoding and writing activities of these  
phoneme–grapheme relationships; word study; and guided practice of manipulat-
ing and writing of specifically taught sounds and word patterns. Most importantly, 
for any intervention or educational program to be effective, phonemic awareness, 
letter recognition, encoding patterns, phoneme–grapheme correspondences, and 
individual words must be developed in connection with reading, spelling, and writ-
ing experiences that give meaning to print (Adams, 1990; He & Wang, 2009).

The direct and explicit encoding instructional strategies employed in each  
of these studies produced positive gains for students in both reading and spelling,  
thus confirming the theorized synergy between encoding and decoding ability. 
Currently though, most reading curriculums include little or no encoding instruction, 
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and spelling instruction rarely makes any linkage to decoding skills. It appears neces-
sary to include direct and explicit encoding instruction with decoding instruction. 
Linking the manipulation, writing, and encoding of grapheme–phoneme correspon-
dences with phonemic awareness and word study instruction looks promising for the 
amelioration of early literacy problems as well as for struggling students experiencing 
phonological processing, reading, and spelling difficulties.
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