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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
etal., 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

171

Downloaded from http://rer.aera.net at SAN FRANCISCO STATE UNIV on August 7, 2013


http://rer.aera.net

Weiser & Mathes

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, (1) systematic phonics,
(j) phonological processing, (K) word study and encoding, (1) beginning reading,
instruction and reading, (m) beginning reading, instruction, and encoding,
(n) intervention, reading, and encoding, (0) 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.c., 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 [Jzendoorn, 1999; Wanzek
etal., 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. Atleast 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.

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

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.

. 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.

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.

. 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.)

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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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 (n?), 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.c., 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, 1> 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.

(Text continues on p. 185)

176

Downloaded from http://rer.aera.net at SAN FRANCISCO STATE UNIV on August 7, 2013


http://rer.aera.net

(panunuod)

200" =4 ‘0L¢ = (91¥) INY
v2000" =4 °0L°¢ = (91%) Vd-ddOLD

gsopsod je dnoi3 | ay) Surioaey
Sajel ﬂugopw ﬁ.mﬁ:o‘s,t:u Qt>> mqmbmam JAIND SHBO.HO
Nh.o = Nu umvﬁwOQ Jje uNMw uoo.tv UQOOQ :\®.5>O
8L°0=p‘T000" =d‘6L'¢ = (91¥) AS
YL0=P1000" =4 L8V = (9T+)) TIMOL
[L°0=PCT000 =4 0L ¢ =(91H) AM
170=P 720 =d S1'T=(91H) INYI
90 =p 8970 =d ‘T T = (91¥) Vd-ddOLD
€5°0 =2 1000"=4d°90°S = (89 ‘1 D—€-LIOD
¥8°0=2 1000 =4 ‘¥8°ST = (89 ‘1) I-¢-LMOD
L9°0=P 1900 =4 ‘78'8 = (89 1)/ V-€-L40D
1L°0=P°1200 =4 %701 = (89 ‘DA O—€-1I0D
66'0=P 1000 =429 1T =(89 ‘1) S—ELVIM
68°0=21000" =4 ‘v9°¢€ = (89 ‘1) DOSH-LINIM
88°0=2 9000 =4 ‘01°¢T = (89 ‘1)d AIMT-LINIM
SL'O=P 1000 =d ‘850¢ = (89 )./ VA-LINIM
:dnoi3 [, oy) paioaej s)nsal }sonsod

I180= w» Umoﬁwom je mNﬂw uow,ﬁo Uo_oom :m‘_w\wo
L8°0=PT000" >d‘g°¢ =(LST) :1dSA
88°0=21000">4d ‘65 = (LS} :Ndd
¥6'0=21000">d 19 =(LST)? :Mdd
79°0=7"1000">d ‘¢4’ €T=(9ST ‘1) :AST
670="1020 =4 15°$ = (95T ‘1A *ANT
9T T=71000">d 05'9TT = (9ST ‘1)A :1Sd
:dnoid |,
Q) PIIOAR] S)NSAI [[B {PIsh dIoM §)$9)-7 Juopudd
-Opul 10 9)BLIBAOD SE 152121d 1M SYAQDNYV Joyng

(6661 “@noysey 2 ‘1oudep\ ‘UsAFIO],
‘HYMOL) AoudIoLye SUIPEY PIOAY JO 1S9,

(8661 “BIYDIA 29 TOPIAUYISIBYOS “IOYIIJ ‘SIOUBI]

‘UBULIOO,] UI PAOSn YSe} & W) JOPIduydsieyds -0
pue ueuLIO0,] "g Aq PALFIPOUW SYAN) SUIpEIY PIOA

(d °p ‘s ‘e ‘0) $19)9] 2SBIIIMO][

oA1y ATpider owreu 0) poyse sem JUIpNIS A}
‘omseaw siy) ul {(INY) s1o17 Jo SurweN prdey

(6661 onoysey

29 ‘U9sa310], ‘10udep ) ‘Vd-ddO1D Surssoooid
[es13o[ouoy Jo 359, oAIsuayaIdwo))

(D) uorsuayardwo))

‘(Y) 2rey (V) Aoranody “(O) yuanong) :s3sqns

(2661 ‘yuekIg 2 JOYIPOIA 1V WO
‘€-LM0D P2 PIg) IS, Surpeayy [e10 Ae1D

(€661 “UOSUIY[IAY ‘S—EIVIM *'P9 PIE) 1SOL

1294 dn-mof[ojy pug oy)
SuLINp UONUAAISIUI OU {SINOY GO ] JO 9FeIoA®
ue pue SYIUOW § JO [€J0} B I0J Joom/SAep ¢
‘SUOSSI[ 9INUIW-()G AFRIIAE 97| :uoneINg
SI0YE0)
P9 [e109ds 10 Surpear paynio) :Aq payuswojduy
[:] :01el JUSPNIS—Ioyoea L
7€ = U ‘uononsul 90Inosal [eotdLy 1D
1€ = U ‘urpooud

JUSWIDAIYIY d3UBY IPIA\ oY} Jo Isa1qns Jurfjods ‘s1o19] Jo Sunum pue uone[ndiuew ‘sadudpuods

(Osd) 180D SIS d1seq (ATMT)

1S91qNS UONBOUOP] PIOA—I0NT Pue (L861
“O00POOAY TWAN) 1S2IqNS JOBNY PIOM LI

(S661 ‘uewroe[d % [d5ue] {LdSA) ISOL
Surjadg rejuowdoaad padooAdp 10yd1eISOY

(Nd) WySne) s10119] A[uo 3uIsn }s9) PIOMUON
1e[n3ay A[[eonouoyd pado[oAdp I19Y0IBISOY

(MYd) WSney s10139] A[uo 3uisn Js9],
PpIop\ Te[n3oy A[eonouoyd pado[oAap 10y0Ieasay
(dST) 1s21qns Kouany,] punog 1ene ‘LINYM

(L861

000POOA ¢ IN'T) 3591qns Aouany,{ dweN 193]
(LINYM) POSIAYISI], AI9ISEJA SUIPBY JO0OPOOA

(8861 ‘uewdR[d % [[eq :LSd) 1oL
uoneIUAWIOG O1IAUOYJ padooAdp JOYIILISIY

-9II00 vGBOm\aoﬁoﬁ Q:\S ssaudieme oﬁhoﬁoam L
SIopeI3 PIIY) pue puodds JSL-1e 9
(£007) "Te 10 uewydR[g

sImoy 7' JO [e10} & 10J ABJA| 01 YIIR]A
WOIJ SUOSSI| ANUIW-UYY [ :uoneIn
SI9YORa) WOOIsse]D) :Aq payudtuardu]
G:]—p:] :01BIJUOPNIS—IOYOLI],
G/ = u ‘uononnsul [eseq [ed1d£A], 1D

$8 = U ‘3UIPOOUD ‘SIANI] pue

spunos pue uonendiuew ‘soouapuodsariod
PUNOS—IANA YIIM SSOUIBME JTWAUOY ],
SIoudIRSIOpULY YSLI-IB 66|

(#661) e 30 uewyoE[g

S}nsa1 pue s3urpur,

sainseawr uﬁoﬁﬁoﬁﬁoﬁ

uoneINp pue UOIJUSAINU]

$21pNIs [pJUUIL2AXD JO LiDUIUNG
1dT1dVL

177

2013

Downloaded from http://rer.aera.net at SAN FRANCISCO STATE UNIV on August 7.


http://rer.aera.net

(panunuod)

LOT=P 100" =d99°¢ = (9T INS-I-TIVIM
€6°0=P Y920" =d ‘b7 7= (921 'S"I-TIVIM

€TT =P %000 =499 ¢t = (9T1) :1dSA
660=P1000" =4 LL8t = (9T1) :1SA
78°0=21000" =4 90T+ = (971 "ddAY

L80=pP 1000 =4 °C6'T = (9T :AIMT

06'0=p 81" =1 T000" >d ‘6v'97 = (STT ‘1) :STAY
9 0=p b0 =1 T000 >d +9'S =(STI ‘DA NIAQY
S60=p 0T =1 610 =d b8 1¢=(STI “1)4 :1LSd
dnoi3 [ oyj patoae] synsay [V

nwﬁmhw uwg@ ,wo ﬁﬁo Qﬂa u<

S0 =d

‘LT T =(919) TN AJuo :1eak dn-moroy oy 10)e
SISA[BUE [}MOIS Ul SOOUIQJIP JUBIJIUSIS
€5°0=p€900"=d ‘5L'T= 91y} AS
€L°0=PT000" =4 ‘4Tt = (919} TIMOL
SL0=P 6900 =4 TL'T=(91H) IM
0€0=2°5€20 =4 °LTT=(9TH) INY
YE0=pC0 =d°LET=(91¥) Vd-ddOLD
1L°0=P"1000 =4 ‘60" 11 = (89 ‘1).4 ¥—€-LIOD
8%°0 =7 ‘1000 =4 ‘T’S = (89 ‘1) O—€-1I0OD
L9°0=PT1000"=4d‘T0'TT = (89 ‘1) S—€IVIM
¥L0=P 1000 =4 ‘4T 91 = (89 ‘1)J DOSH-LINIM
18°0=2 1000 =4 “b¢'S = (89 ‘1)d AIMT-LNIM
8%7°0=21000" =4 ‘5L '8T = (89 “1)4 VM-LINIM
:dnoi3 [, ay) paioae; synsax dn-moqjoq
W0110"=d°5s'7= 91y ds
v6L00" =4 °L9°T = (9TH) TIMOL
WWL00" =4 69T = (9TH) AM

(Y861 ‘uosuDy[IA\

2 NeIse[ ‘S-Y-TIVIM) [ [2AST PasIAy—Iso,
JUSWIAARIYDY d3UrY OPIA\ o) JO Isaiqns Furjjodg
(S661 ‘uewyoerg % [eSueL) 1dSA

(5861 ‘onopaudgIq
29 UOSPILYORY S LS() ISAL S[[MS SUIpodoq

(S[9MOA J— PUE ‘S[OMOA JUBLIBA

‘2 [euly d[qe[[AS PasOId $§ T AIAY) ISI'T
Ie[n3ay A[jeonouoyJ padooAop IoY0ILasaY
(861 “1000poop) AIMT LINYM

STAY N T Y—IUSWSSIsSy Spunog
101307 puUe soweN] 1039 pado[oAdp IoYoIeasay

(8861 ‘uewrpe[g % [[ed) LSd

(9661)

UuAT pue ‘1oyo3a[,] ‘SIouel ‘UBULIOO] Ul

PAsn QINSBOW B WOIJ IOPIOUYISIBYOS D) PuL
uew100, ‘g £q payrpouws {S) uoneldrq Surjjods

3001q sye agen3ue|

Sunnp s19y0e3) WooIsse[)) :Aq payudwd[duuy
opeI3 IST Ul 6:[—9: ]

pue UdIBSIOPUD UI :] 01 JUIPN)S—IdOBAL
(opeI3 3s11 JO pud Ay} 18) 79 = U ‘UIRIIOPUL]
Ul G/ = u 9peIsd JS| Ul UONONISUl SUIPOOUd

woouisse[d + weidoid Surpeal [eseq [euonipel], 1)
(opei3 js1y
JO pu2 a2y} JB) 99 = U ‘uondINNSul FUIPoOIU
WIOOISSB[I + 9PLIF IS UI UONINISUI 9POd
oneqeydy 48 = # ‘UdBSIdpUD| Ul UONONISUL

PUNOS/19)1] YIM SSOUAIRME OIIAUOY ],

sjuopnys 9peIS-isiy g7 |

(6661) 'Te 10 uewyoR[g

2013

Downloaded from http://rer.aera.net at SAN FRANCISCO STATE UNIV on August 7.

o0

uoneINp puB UOHUIAI] T

syynsax pue s3urpur,j =

sainseows Juopuada

(panunuod) [ F19V



http://rer.aera.net

(panuijuod)

0L°0=21000">d98°¢S = (ST ‘1A :Ad-TIMOL
6£°0=21000">d91'61 = (ST ‘1A :AMS-TIMOL
9€'0=2 800" >4 ‘8"t 1 = (ST ‘1 'SUTM
LEO=PT000" > d‘86°ST = (ST ‘1A :Dd- 4T M
68°0=7°1000" >4 €9'9 = (ST ‘DA :AIMT-I[M
LLT=P 1000 >db9°TL = (ST 1A 'VM-ALM
:saInseow [[e uo dnoid juowear) oY) PAIOAR] $)SONSOJ
€71 = p 21sapsod Je 9z1s 1009 pajood [[e10AQ
€S T=p 9T =l
100" >d 2161 = (201 04 D <TL<IL:D-SSvd
9gT=p 8¢ =l
100> d°98°01 = (201 0L D <TLD < IL:LASS
0T=pST =700 >d°06'6 = (201 ‘DA
< 7L D < 1L ‘sydeiSip [omoA spIom I9Jsuen) Jo 1S
Y1=pST =100 >d 1161 = (201 O
WU <CZLD<IL e) JUSJIS SpIoM I9fsuel} JO IS
290=P11"=110">d°69°9 = (201 T
D < 7LD < 1L ‘paads spiom 19jsuen jo 1.
PP 1 =p €T =100 > d 9891 = (201 ‘A
) < 7l < 11 ‘Aoeindoe spiom J9Jsuen Jo 1
dnoi3 1] Suuoaej jsopsod je s3nsa1 YAONVY

TC0=p su=d901'T = (y01) INS-I-TIVIM
00°0=p ‘st =d ‘0000 = (b01)? :S-Y-TIVIM
6T T=p %200 =d°91¢¢ = ($01) :1dSA
68°0=pC0 =d85¢T=(v01) :1SA
YO'T=p"820"=d°01¢C = (v0O1) MdAA
LTUT=P 620 =dTTT= (01 :AIMT
sainseaw urfjads [y uo 1daoxe
dnoi3 ] oy3 pa10AB} UDAIS SaINSLAW JO S)NSALI [
:0peI3 Puod9s Jo pud ayy Je Junsay dn-moqog
68°0 = p 1sansod je 9z1s 309130 pajood [[e1AQ

(dd) Sutposa orwduoyd ‘HIMOL6661 T8 12
u0sa3I0], ‘HMS) AOUeIdUI pIoA WSIS “HAMOL
(S-d-rM) 1saqns Surfjeds ¥-rm
(Dd-¥-rA) 1s91qns uorsuayardwo)) oFessed Y- M
AIMT I (M

(0661 ‘uosuyof 29 }909p0oA ) VA\ (A-[A\) PISIASY

—K10)1Rg [PUOTIEONPAOYIASJ UOSUYO[—[O0IPOOA

(5861 ‘eweAniey % ‘widsg ‘oua( *)-SSVE)
so[dweg S[[[S O1WOPBIY JIseq Y} WOLJ

Sou0IS Furyaryy,, 1s91qns uoisudyardwo)) Surpeay
(zooT

IopuIq00d [YSS) 191, FuIpeay] 90UIudS pIoyes
sydei3Ip [9MOA )M SPIOM ()7 PUB SPIOM

OAD 0T yum (IS) 159, Sur[ods opewr 1oyaIeasay]
SPIOM IQJSUBI)

66 Jo (1) SIS, SuIpood(J dpeul JOydIeasay

(NS-I-TIVIM ‘S661 “Uewyor[g
29 [93ue] 29s) uoneonsiydos Surpoous ansedwr
0] WOJSAS FULIOOS PAJIPOW B PIsN SIAYOILISAI

{($86T ‘UOSUD[IM 79 JeISer) S-U-TIVIM

SI9yoea) payienb ‘pasusadxa 9 :Aq pajuswojduy

T:1 01 i :01el JUSPNIS—IAYOBI,

11 = ¢ ‘uononnsur uoneonpa [erdads [eordAy :H
9] = U {UONUIAINUI

19A9] A1e119) B se weafoxd xiydein-ouoyq 1,
(s1e2£ @'/ 98e uBOW ‘¢—| SopeIn))

SONNALJIP SUIPLII QIOADS YIM SIUOPNIS /T

(9002) 'Te 10 oy

SINOY ¢° €7 INOQE JO [10) B I0J SYAIM §] 10J
YoM /SABD G SUOSSI 9INUITU-AJUIM] ()/ ‘uoneIng
SJUB)SISSE [0IeasaI paulel] :Aq pajudwdrduy
Q:] 01 9: :OIRI JUIPNIS—IdYIRI],
6¢€ = u ‘uonrpuod soruoyd jorduwy :H
6€ = U UONIPUOD JWILI JISUQ) 7L
8¢ = u ‘uonIpuod swouoyd—owaydern ;1 1,
SIopeI3 IS11J 91|
(5007) Aomog pue UdSud)SLIYD)

UOTJUOAISIUT JO SINOY|
78 PUB SUOSSI[ [ /] JO [€)0) «— OpeIS 1s11j ur

SInoy (). INOQe JO [e10) B 10J SYIUOW / JNOqe I0J
SUOSSO] AnuUIW = ()¢ A[Iep UY) pue uIe3Iopuny

Jo wiey Sunids ur s1noy 7| InOqe Jo [10) € 10

SY29M [ JOJ SUOSSI ANUIU-AJUIM] [§ uoneIn(

s)nsa1 pue sSurpurj

salnseauwr HEQUEOQOQ

UONRIND PUB UOIUSAINU]

(ponunuod) [ FI4V.L

179

2013

Downloaded from http://rer.aera.net at SAN FRANCISCO STATE UNIV on August 7.


http://rer.aera.net

(panuyuod)

060=>
T0 =d €5 €9 =4S “1%'9 = (T "D 'S—€-LVIM
QdueudUTBTL
Je sainseaw [[e uo dnoid J oy} pa1oAe]
9)e1IBA0D AU} SE )s9aId im sasATeue YAQDINY
6L°0 = p 3sansod je 9z1s 109130 pajood [[e10AQ
90=>
‘€0">d°99'89 = ASW “1¢°S = (LT "D :TAM-d-TM
660=P10">d°96'€9 =AW ‘66'6 = (LT “1) VM

€90=p

‘S0"=d YT SE =TS 9Ty = (LT ‘Do {AN-€-SML
160=p

00" =4 °16°0T =4S ‘STT = (LT ‘DA :d—€-SML
180=p

‘€0 =d 90 1% = ASW *S¢°S = (LT ‘1A ‘S—€-LVIM
sopsod je samseaw [[e uo dnoi3 I oy) paroae]
9)e1IBA0D 9} SE 3s93a1d im sasATeue YAOQOINY

01'0=psu=d Ty =(ST 1A :DHLI0D
TL0=P 1000 >d ‘St'¢t = (ST ‘1A :A-HLI0D
€r0=p 1000 >d ‘091 = (ST ‘1) :Ad-TIMOL
69°0=2"100">d ‘ct'v¢ = (ST DA “HMS-TIMOL
1T0=pT0 >d 1L L=(ST DA S [M
8T0 =P 00" >d ‘YT 01 = (ST ‘1A :Dd-¥TM
9¢°0=p €0 >4 156 = (ST ‘DA AIMNTI[M
90°0=p su=d Q1" = (ST ‘D "VM-Y-ITM
:saInseaw [[e uo dnoid juounean
9y} pa1oAe] dn-moj[0J OoM—§ U. I SJUSWSSISSY
€L°0 = p 1sapsod Je 9z1s 109139 pajood [[eIoAQ

€9°0=2°€000" >4 $8L1 = (ST ‘1A :D—HLJOD
620=21000">4d°00°¢€ = (ST ‘1A :A-HLI0D

(0661 ‘uosuyor % 3900poOp
IM-I-TA) 1593qns Kouan[ ] SUNLIM Y-[M

(L86T “1000pOOM) VA “LINIM SINOY 91 JO [B10) B 10J SH29M 9 I0]
€-SM.L JO (dN) 1521qns SPIOA\ 2[qeIDIPAIJ-UON YOIM/SAW) ¢ SUOSSI| JNUI-K)UdM) 84 :UONRIN
(4661 syuopnys drenper3 uoneonpy :Aq pajuowdrduy
‘el 29 uasie] (¢-SM L) Surjeds uanipy T:1 ISOJA :01RI JUIPN)S—IAYIL],
J0 1S9, 21 Jo (J) 1591qns SPIOAN S[qeIdIpal] 67 = U ‘uonuaAIRUI yew [eruawalddng 1D
(2661 ‘I9I1SY22M G7 = u ‘uonuaAIuI Surposu? [eyudw(ddng :,
CE-LVIM PO PIE) 1S9, JUSWAAIIYOY SIOpRIS PU0das g
[ENPIAIPU] IO[SYOI AN ) JO 1s01qns Surfjods (2007) Te 10 weyein
$-140D Jo (D) 1s91qns uorsuayardwo)) 1918] SY9aM g dn-mo[[oj smoy

(200 ue1g % 1[OYIOPAIM) “H-LAOD P2 Yip) 99 pue SUOSSI] ()8 INOQE JO [2)0) B 10 SY9M §
159, SuIpeay [e1 AeID) oy} JO () 1s9qns Aouany,| JI0J Aep/SowN) g ‘SUOISSIS ANUI-AYIJ 7 :uoneIn(

s)nsox pue sSurpurj

salnseawr HGOMVQQQOQ uoneinp pue UORUIAIRU

(panunuod) T FTIV.L

180

2013

Downloaded from http://rer.aera.net at SAN FRANCISCO STATE UNIV on August 7.


http://rer.aera.net

(panunuod)

:sdnoi3 [[e 10J SISA[eU. 9AIND [IMOID)
reo=p umoﬁmOQ Je 9ZIS 1991J9 UEOOQ [[eIdAQ
SUST0=p"°L6'0=(509)? (AIM-I-[M) XY 'SA UIH
S0">d 80 =P ‘St'T = (€0EN (VA-I-[A) AT SA YIH
TT0=p 67 1—= (290 (AM-I-TM) WA "SA JId
SU0°0=p"°L6"0=(S0€) (S-¥-IM) ¥ "SA YT
SUR0'0 =2 ¥S 0~ =(S0£) (Od-¥-rM) WY "SA YIH
100 =2 ‘60'0— = (697 (A-4-aVID) ¥Y "SA YId
TI0=26L"0—= (40} (O-9-aV¥D) A "SA JId
SO >dLg0=p 9¢T=(S0E) (AIM-ITM) DT 'Sa T
Supz0=p €S T = (€0 (VA-I-IM) DT 'SA WY
sugz0=p 671 = (2900 (AM-Y-TM) DT 'SA ¥d
SO >d g5’ 0=p ‘9T =(S0E) (S-Y-fM) DT 'sA WY
SU0g0=p 56T = (506 (Od-d-[M) DT sA I
sugz0=p9L1=(690) (I-4-dVID) OF sA YA
SU9T0=p 79T = (40 (O-I-aV¥D) DI 'SA WY
100 >d
TS0=p1¢¢ = (S0 (AIM-Y-TM) OF "sAYId
100 >d
‘€9°0=2 107 = (€0E) (VA-Y-TM) O 'sA ¥Id
su00°0 =2 ‘000 = (2970 (AM-U-[M) DT 'SA UIH
10°>d°¢50 =P 1¢°¢ = (S0E) (S-4-LM) DF "sA JId
suTz0=p9¢1 =(S0e) (Od--fM) DOF 'SA I
su9z0=p 991 = (692) (d-4-4VID) O sA JId
sugro=p 6L 0= (0N (O-Y-AVID) O 'SA JId

09°0=2S0" < d :TAM-d-[ M

b’ 0=p 50" <d ym
0L0=p

60" =d ‘PSS =TS 8¢y = (T ‘1 *IN-€-SML
660="p

10" =d 0501 =4S “€v°01 = (4T ‘D :d—€-SM.L

1521qns DJ-Y-[ A Y} U0 dI0W IO G JO
9I00S MBI B 1M SJUSPNIS 0} A[UO PIIdISIUIUPE
(J-9-gV YD) uawissassy Aouany
159)qns
Dd-¥-[A\ U} UO 2I0W IO G JO 2I09S MBI B [[JIM
SIUOPNIS 0) AJUO PAISIUIWPE (3661 T8 12
SOUIBIAL :D-Y-GV YD) OPBID 1811 0] PISIADY
K1oneq 3urpeoy JO JUSWSSISSy dAIsuoyaIidwo))
SA M
(0661 ‘uosuyor
29 JO00POOA\ <A\ 1503qns Aduany,] PIOA M- M
Od d-fM
(AIM-E-AY) 1591qNS UOHEBOLNUSPT PIOM - M
(0661 ‘uosuyor % Y000POOA) VAL A-LM
dd ‘TIMOoL

(6661 “Te 30 UASATIOL) HMS ‘HIMOL
UOISI[H dWAUOYJ PUB ‘SPIOMUON

Surpuayg ‘spiopy Surpus[g ‘owry 1esuQ

Surpuag ‘vosuedwo)) punog 1si1,] :SSoudIeMe

[eo13ojouoyd 10J 9109s PIeIS J[TUIS Ul
popnjout s1s9qns—(6661 “[€ 19 ouSep ) ddOLD

SYIUOWI  JOAO SINOY /] JO [€10) & 10]
Joom/sAep G SUOSSI] INUI-ALI0] G/ [ :uoneIng
SI9YOBA) PANTII)) :Aq pajuowdrduuy
€:] 011 JUIPN)S—IdYILI,
78 = U {(DH) uonoNISul pAJeNuII
-J1p Joj uerd 03 Surrojiuow-ssaidoid pasn jey
SIOUOBA) [JIM UONINISUI WOOISSL[D PIdURYUH D)
€8 = u ‘() uononnsur
WIOOISSB[O PAOURYUD + FuIpeal dAIsuodsay 7L
08 = U ‘(Y19) uononIsul WOOISSE[O
PasueyUO + SUIPEaI Ul SUOIIUSAINUI A[Teq ] L,
SIOpRI3 1SIIJ YSU-1e 76T
(S007) 'Te 10 seyiey

S)[Nsal pue suIpur

sanseaw judpuadoq

UorjeINp pue UOHUIAIAU]

(ponunuod) [ FI4V.L

181

2013

Downloaded from http://rer.aera.net at SAN FRANCISCO STATE UNIV on August 7.


http://rer.aera.net

(panunuod)

€L0=r"T0" =d°¢5's = (8¢ ‘DA IVIN
:dnois 77 oyp 1040
dnoi3 7S oy pa1oAe} AT Qwi], I s}nsal dn-moqjoq
y1°0 = p 1sansod je 9z1s 309139 pajood [[e1oAQ
SNMY 10 DOMY ‘SAMY LV ‘SIHS WIm
sdnoI3 uoam)aq sAOUIIJIP JuBdIUSIS A[[BI1)SIIRIS ON
sapsod [eniur 3y
qS¥'0 =P 1T SWIL-IM
qv9°0 =P II1 WL,
q89°0 =P I dWL-dddd
q[8°0 =p III dWI],
qIT'T =P I PWIL-dddS
qIS°0 =P IIT dWI],
OI'T =P 11 QWLL-MIAdS
dnoi3 'g oyj pasoaej synsal :3sepsod [enrur 3y

su 60" =d 1= (I1¢p1 ‘¢ 2dos Ad-TIMOL
100" >d “11°81 = (S8 “€)./ ¥doorur Ad-TIMOL
S0 >d ¢y = (I€p1 “¢)d 2dos M S-TIMOL
100" > d“80'9¢ = (S8 ‘) 1doo1ajut FMS-HIMOL
100" >d ‘5767 = (1¢p1 ‘¢ 2dofs ddOLD

100" >d 1L°ST = (8 “¢)f 3ddasaur JdO LD

(4A0) Louonyg
Sunip :syse) powrnun pado[oAdp IoYoIeISOY
(SNMY) A103S TeT[IUIRIUN UE UT SPIOA\ SUIPEY
(DOMY) 1X21U0D) JO INQ SPIOAY SuIpEay
(SAMY) £103§ Terfrue ] & ul SPIOA\ SUIpeay]
(dddY) spromopnasd Ien3ay A[jeonouoyd Jurpeay
:$Y[sB) SuIpeaI POdO[oAdP IOYOIBISIY
(SAHS) [eseq woL sp1op WYSIS Aouonbar ySiH
(dYdS) spromopnasd 1e[n3oy A[jeonauoyq
(MAAIS) SPIOA [B0Y 1B[NSY A[[eonouoyq
:syjse) Surf[ods pado[oAdp IoyoIeasay]

(8L61 “11e 79 ‘UuBSOH

‘moreq Noosald (LVIA) 1591 JUSWIAIYOY
ueyjodonaA Jo 3s91gns uorsuoyardwo)) Surpeay

dn-mo[[oj—1eok opeI3 yig AJ QWi
opeid s] Jo ABJA 90URUIUIRIN
J[I1 PWILpeID) IS Jo ATeniqo ] :[[ owi],
9peisd IS| JO 19q010Q ] dwi],
smoy
LT JO 1810} © 10 1824 9peId 1T JO A1eniqd, 0}

J10quuoydog WOy SUOSSI] ANUIUI-AIUdM] €8 ‘UOneINC]

SI1070BQ) wooisse]) :Aq pajuowojduy
Q71 ¢LT:] O1el JudpnIS—Iayoea],
€7 = u (193e] S1BAA § dn-mof[oy) 171
{7 = U 1OIMRIN]
ur poppaquud uononnsur soruoyd (1894 3s11y) 11T
91 = u (191e] s1e24 4 dn-mo[[0J) :ZS
LT = U ‘uIpooud
ul pappaquid uondnysur soruoyd (1o Is11j) 11§
SWO0ISSL[O 0M]} UI SIOPeIS SI1) GG
(9007) SULIOIN pUE S119qOY

$)[NSal pue suIpur,f

sanseaw Judpuadoq

uoneINp PUB UONUIAIU]

(panunuod) 1 FI4V.L

182

2013

Downloaded from http://rer.aera.net at SAN FRANCISCO STATE UNIV on August 7.


http://rer.aera.net

(panunuod)

YT =T0 =M‘ces =dTH0=(0T ‘DA :12JOD

S0 =M TIE =d 80T = (0T ‘DA :AIMT

17 =0°¢c0 =976 =(0T ‘Do A AMN

7T =970 =d°08's = (0T ‘DA VM

(sown § x) SYAONY seinseawr pojeadoy

SlI'l= w» Umoﬁwom je mNmm uom,ﬁo Uo_oom :&‘_w\wo
PS1=pvT =l

0" =d P19 = (61 1)A:SISI'T PIOM A PUE []] SISOL
60=p 61" =1 Ly0

=d 05y = (61 “DASPIOM DDAD/DADD 1 ISL
90=PII"=l"6p] =d

‘LTT=(61 ‘TASPIOM DAD TISOL
onCm\/oo

® SB 0100s }s0301d Fursn :s1s9] 10)sew[[odg 10

TL0=P S0 <d 1691 = (07) 140D

TTT =P 6600 =4 °998°C = (0T} :AIMT

98'T =P €000 =@ ‘99¢t = (0T) :AMN

SI'T=P 1900 =d °LET€ = (0T *VM

:dnou3 jsenuod 1940 sured jsod—a1d sdnoid juounear],

68°0=7°500">d 8L9°S =(9¢ 1) :Dd

sInoy|
€L IN0Qe JO [B10} B J0J SYIUOW G'Q JOJ oM
1od sown z/suossa| nui-Ajuam) g6 suonein
JuopN)s djenpeld paurer) e
pue (A1) zoyne is1j oy [, :Aq pajuswdjduuy

Ahwm— ﬁES.m@ou.:Uv $1S9], oﬁmocwdmh— ‘_uummE:on G110 9] “omumh Eo@:um\uoaomor—l
(L961 ‘uosuIqoy 29 Ae10) OO 11 = ¥ ‘UONUSAISIUL
AIMT LAIM RN (D[] = U ‘UONUIAINUI SUIPOOUT ],
(AMN) 1591qns Kouony,] PIOA\ 9SUISUON ‘LINYM s1opeIs 1811 77
(L86T “1209p0o0M ) VA ‘LINYM (€661) proydoyg pue A1yn
apein

pug Jo 10quio)dog ur a1om SJUSSSassy :dn-mof[o]
SYJUOW ¢ JOAO SINOY G°/§ JO [B)O} B 10J SHaM G
(100" > d ‘66" = 4 AN[IqeIo1 IojeLIUI pue [0 10J JooMm/SABP G ‘SUOSSO] JNUII-ANIY) G/ ] ‘UoneIn g

LUT=P 100 >d LSLHT =(9€ ‘DA 'VM  S.U9BqUOID] 6 = Aiiqerjor [eurojur) Surjjods s101m
8S'0=p ‘S0 >d 679 =(9¢) :AIM1 syuapnys oy Jo santadoiad oryderSoyyio pue 1 9L pue SI9YIRI) WooIsse])) :Aq pajuowd[duy
dnoi3 1 oy Surioae) syuowssasse :dn-moj[o srwouoyd yjoq 10§ JUNOIIE 0} PILJIPOW JLIGNT [ -0neI JUSPNIS—IdYILI],
G9°( = p :1sapsod 1e 9z1s 109J9 pajood [[eIAQ )M JSI] OpBU JOYOIBISOY Judwssasse Jurfjodg 97 = U ‘uononysuI SuIpeal paping D
vLO=P S0 =d €TsT=(Ly) :Dd Od TINIM €g=u
T6'0=p°S00" > d €T € = (Lp) :AIMT AIMT LAY Sunum pue Apmis prom papnjout—sdalg Areq ;1.
09°0=p°S0">d*L90°C = (Lp) :Buifjedg dn-morjoy SIOPEIS ISIL YSL-IE Gf
:dnoi3 [, SurioAe} s)NSaI SJUSWISSISSE :3S3)IS0J e ATu0 UdAIS (£861 “[009POOM) VM ‘LINIM (6661) USIOH pue vjuLS
S)[Nsal pue suIpur sanseaw judpuadoq uoneInp pue UONUIAINUL

(panunuod) [ II9V.L

183

2013

Downloaded from http://rer.aera.net at SAN FRANCISCO STATE UNIV on August 7.


http://rer.aera.net

‘popiodar jou d1om son[eA / 'q
"9ZIS 109JJ9 9)B[NO[I 0} UONRULIOJUT FNOUd JoUu—Ppaiodal 9ZIs 109JJ0 ON ‘B
JuedIJIUSIS A[[eo1ISIIe)s J0U = Su

£S00U0IJJIp urow 3s0)3sod pue -01d uo paseq ozIs 10939 p s, U0 = p (dnoid = 0 ¢z dnoig juounean = zJ, {1 dnoid yuouneorn = 1 I ‘dnois juounean = I ‘dnoid jsenuod = "agon

18°0 = p 3sansod je 9z1s 10930 pajood [[e10AQ
LSO=p Su=dT>(LT D JIMT

PI0=p su=d]>(LT )4 8L

10T=p60 >ds87=(LT ‘Dd LIN

S00=p Su=d°Lg0=(LT T)d AM:S)SE} SuIpeay

Y01 =P 500" >d 86 =(LT ‘14 dST
T60=p 100" >d ST 11 = (LT “1)4 ddD
€60=p 100 >dL8TI = (LT ‘1) 4dd

180=2°500">d 56 = (LT ) AdI
bmvo_BOEx uuﬁuﬁ ﬁcm ssaualeme o_Evﬁosm
86 0=p Su=d°L1'7=(LT 14 dd

PIT=PS00">d L0°¢ = (LT ‘1A 112dS
08 T=p100">d°L6°€ = (LT ‘1)d WS

0I'T=7900">d L6'T=(LT ‘T)4 INdS

:sy[se) SuIp109a1 [eo13ojouoyJ
:sainseawl [[e ul dnoui3 1L 9} PaIOAR] SHNSY

1sapsod pue -01d je USAIS SULIO) 9jeUId)[e—SYSE)

(M) Sutpeay yutodioduryg
SpIop\ A9
(¥41) Burpeay yurodioBur 1xaL,
(IUIND SseL Jonor Surwen

UM
sapsod pue -o1d 18 UOAIS suLIo)

9JeuIo)[e—S3[SE) Furpeal pado[oAap 19Y0IeaSOY
(YS7) uonugod9y punoS—IoNa|
(MdD) uontugoday swouoyd xoidwo)

SINOY §1—Z 1 JO [10} B I0J Soam
71 10} oom 1od sown) g/suossa ¢ :uonein

(4d:) uontudooy swauoyd [eur
(4d1) uonIu3003y dwauoy [eniuy

gsopsod pue -o1d je

UQAIS SWLIOJ 9)BUIO)[B—S3SE) 9FPI[MOUy| 10)I9]
pue ssouoreme orwouoyd pado[oAdp IoYOIBISIY
(¥d) Surpeay promopnasg
(1reds) Suryrods

Kquo sansod
—(NddS) Sutyoiej\ pIomopnas  Julid-03-yodods
(INS) SutyoreA JuLig-0)-y222dg

(197019) Woo1
-SSB[J AU} J0U) I3YJBI) PAIIID Y :Aq pajudwd[duuy
(SUOISSas ANUIU-()¢—FULI0IS ISAYSIY §) : ]
‘(suo1ssas dnuIW-GH—3ULI0d
S 1SOMO] 1XaU §) 7:] {(SUOISSIS nuIt-()¢
—3U1100S JSOMO] €) :] :OTJBI JUIPNIS—IOYILIL,
G = U ‘uononnsul wWoolIsse[d [edrdLy 1)
jsonsod je ] = u
SUONUSAINUI TUIPOIUD PUB PUNOS—INT i,
SIoUQMEBSIOpULY 6T

Surp10031 [eo13ojouoyd pado[oAdp 19701BISOY (L661) 19891S puL UOP[OAIIPUBA

S)[nsal pue surpury

samseaw juopuadoq uoneINp pue UOHUIAINU]

(panunuod) [ FI4V.L

184

2013

Downloaded from http://rer.aera.net at SAN FRANCISCO STATE UNIV on August 7


http://rer.aera.net

Benefits of Encoding Instruction

(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 I1I 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; Thnot, 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.c., 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 = 0.00).

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.

186

Downloaded from http://rer.aera.net at SAN FRANCISCO STATE UNIV on August 7, 2013


http://rer.aera.net

Benefits of Encoding Instruction

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, #(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 n? 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, 1,
1, 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 n? 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
etal., 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.c., 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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