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Phonemic-analysis training helps children
benefit from spelling-sound rules
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JONATHAN BARON
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It has been frequently suggested that the ability to analyze spoken words into phonemes
facilitates children's learning of spelling-sound rules. This research attempts to demonstrate
that link by showing that phonemic-analysis training helps children take advantage of spelling­
sound rules in learning to read. In two experiments, preschool and kindergarten prereaders
participated in an analysis condition and a control condition on each of 4 test days. In the anal­
ysis condition, children learned to segment (and in Experiment 2, also to blend) selected spoken
syllables. In the control condition, they merely repeated syllables. Children were then intro­
duced to printed items that corresponded to the spoken syllables with which they had worked.
The pronunciation of the "related" item could be deduced from those of other printed items in
the set; the pronunciation of the "unrelated" item could not be so deduced. Both experiments
revealed a significant interaction between condition (analysis vs. control) and item type (related
vs. unrelated). In the control condition, children tended to make more errors on the related item
than on the unrelated item; in the analysis condition, they tended to make fewer errors on the re­
lated item than on the unrelated item. These results suggest a causal link between the ability to
analyze spoken syllables and the ability to benefit from spelling-sound relations in reading.

It is important for young readers to learn the rules
that relate spellings to sounds. Children who are able
to use these rules, dubbed "Phoenicians" (Baron,
1979), can often decode printed words that they have
never seen before. Children who are less able to use
spelling-sound rules, or "Chinese," are forced to rely
on word-specific associations-memorized associ­
ations between individual printed words and their
pronunciations and/or meanings. Readers who de­
pend on such associations should have difficulty as
the size of their written vocabulary increases and as
new words must be deciphered (Rozin & Gleitman,
1977). Empirical evidence supports the view that
"Phoenicians" tend to be better readers of an alpha­
betic writing system than are "Chinese." Firth (1972),
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for example, found that the ability to pronounce
nonsense words accounted for about 75010 of the vari­
ance in reading ability among a group of 91 6-year­
olds. Furthermore, children with specific difficulties
in learning to read, or dyslexics, are generally poor
at using spelling-sound rules (Boder, 1971, 1973;
Snowling, 1980).

Given that spelling-sound rules playa central role
in learning to read, as the above studies indicate, it
is important to understand why some children have
difficulty learning these rules. One contributing fac­
tor may be their lack of phonemic-analysis ability.
In alphabetic languages such as English, written let­
ters typically represent phonemes. 1 Many investi­
gators have argued that children have trouble learn­
ing the correspondences between letters and phonemes
because they lack access to a phonemic representa­
tion of speech (Elkonin, 1973; Gleitman & Rozin,
1977; Golinkoff, 1978; Liberman, Liberman,
Mattingly, & Shankweiler, 1980; Rozin & Gleitman,
1977; Treiman & Baron, 1981; Wallach & Wallach,
1979). Indeed, various studies indicate that children
who have not yet learned to read, or children who are
just starting to read, are poor in phonemic analysis.
For example, such children often fail to produce or
appreciate rhymes (e.g., Calfee, Chapman, & Venezky,
1972). They have difficulty in judging the number of
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phonemes in a spoken word (e.g., Liberman,
Shankweiler, Fischer, & Carter, 1974; Treiman &
Baron, 1981), and they do poorly in segmentation
and blending tests that require them to pronounce
the separate phonemes in a word or to recognize a
word when they are given a string of phonemes (e.g.,
Fox & Routh, 1975; Hardy, Stennett, & Smythe,
1973).

Consistent with the view that phonemic analysis
is critical in the acquisition of spelling-sound rules,
which are important for reading success, measures
of phonemic-analysis ability correlate with scores on
standard reading tests (e.g., Calfee et al., 1972; Calfee,
Lindamood, & Lindamood, 1973; Firth, 1972; Fox
& Routh, 1975; Helfgott, 1976; Jusczyk, 1977; Rosner
& Simon, 1971). Furthermore, phonemic analysis
correlates more highly with ability to use spelling­
sound rules than with ability to use word-specific
associations (Baron & Treiman, 1980; Treiman &
Baron, 1981). That is, Phoenician-style readers ex­
ceed Chinese-style readers in phonemic awareness.
However, none of the above studies conclusively
demonstrated a direct causal link from phonemic
awareness to the learning of rules. Indeed, some evi­
dence suggests a link in the reverse direction. That
is, people may do well on phonemic-analysis tests
precisely because they know how to read (Baron &
Treiman, 1980; Ehri & Wilce, 1979; Morais, Cary,
Alegria, & Bertelson, 1979). It is at least possible that
this reverse causal link-phonemic analysis as a re­
sult of learning to read-could explain the entire cor­
relation between phonemic analysis and spelling­
sound-rule use.

To find out if a causal link exists from phonemic­
analysis ability to ability to learn spelling-sound
rules, other experimental approaches are necessary.
One approach is to train prereaders in phonemic
analysis and to determine whether this training im­
proves their learning of spelling-sound rules. In one
study using this approach, Rosner (Note 1) divided
16 first-graders who were not yet able to read into
two groups. Children in the experimental group were
trained for 14 weeks in the analysis of spoken words
into syllables and phonemes. Children in the control
group received no special instruction. On a subse­
quent reading test, the trained children outscored
the untrained children by a substantial margin. These
results are promising, but there are two reasons why
they fail to conclusively show a link from phonemic
analysis to spelling-sound-rule acquisition. One rea­
son stems from the use of a between-groups design.
The extra attention given the experimental group
may have had general effects (e.g., increased mo­
tivation or confidence) that in turn caused the su­
perior reading performance. The second problem is
that the reading test did not distinguish use of spelling­
sound rules from use of word-specific associations.
By hypothesis, phonemic-analysis training should
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specifically affect the learning of spelling-sound rules.
A study by McNeil and Coleman (Note 2) partially

solved these problems by using two control groups.
The experimental group of 30 kindergarteners
(Group E) received 3 weeks of phonemic-analysis
training followed by 3 weeks of reading instruction.
One control group of 30 children (Group C1) re­
ceived the 3-week reading program twice in succes­
sion, for a total of 6 weeks of instruction. A second
control group of 30 children (Group C2) did the read­
ing program once. On a final reading test, Group E
performed significantly better than did Groups C1
and C2. The superiority of Group E over Group C1
could not have been due to the time devoted to spe­
cial training-the two groups were equal in this re­
gard. However, the children in Group C1, who did
the identical reading program twice, may have suf­
fered adverse motivational effects due to the repeti­
tion and lack of variety in their reading instruction.
Clearly, more converging evidence is needed to con­
clude strongly that phonemic-analysis training af­
fects the learning of spelling-sound rules rather than
(or to a greater degree than) some other reading­
related skill.

The purpose of the present experiments was to pro­
vide additional evidence on phonemic-analysis train­
ing and the learning of spelling-sound rules. These
experiments differed from those of Rosner (Note 1)
and McNeil and Coleman (Note 2) in two ways. First,
the training manipulations were carried out within
subjects. Each child received phonemic analysis in­
struction with certain sets of spoken syllables and no
such instruction with other sets of syllables. Second,
the reading tasks were specifically designed to mea­
sure children's use of spelling-sound rules. Transfer
of spelling-sound rules from one word to another
served as the index of rule use.' Such transfer is, for
educational purposes, the best measure of children's
use of spelling-sound rules. Weare satisfied that
children have learned rules when they can transfer
them to novel items-when they can decode new
words on the basis of previously learned words. We
predicted that children would be more likely to trans­
fer spelling-sound rules when they read novel words
whose spoken forms they had been trained to analyze
than when they read novel words whose spoken forms
they had not been trained to analyze.

EXPERIMENT 1

Prereaders participated individually in Experi­
ment 1 on 4 different days. Each day, they took part
in an analysis condition and then a control condition.
In the first phase of each condition, the children
worked only with spoken syllables. In the analysis
condition, they learned to segment four syllables into
their initial consonants and remaining portions. For
example, the four syllables might be "hem," "lig,"
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"hig," and "lem." The children learned to respond
"h," "em" to "hem," "I," "ig" to "lig," and so
on, continuing until they had reached a criterion.
In the control condition, the children were exposed
to four different syllables (for example "diz," "vok,"
"dok," "viz") but were not taught to segment them.
Instead, they simply repeated the syllables aloud for
the same number of trials as in the immediately pre­
ceding analysis condition.

The second phase of each condition involved a
reading task. The nature of the task was the same in
both the analysis and control conditions. The children
were taught by a paired-associate procedure to read
four items that corresponded to the spoken syllables
with which they had worked in the first phase. In
our sample analysis condition, the items read would
be H, EM, HEM, and LIG. HEM is called the re­
lated item because it is related to the two smaller
items in the set, H and EM. Its pronunciation can
be deduced from those of the two small items. In
other words, learning to say "h" to H and "em" to
EM provides information, given phonemic analysis,
that the proper response to HEM is "hem." LIG is
called the unrelated item because it is not related to
any other item in the set. Its pronunciation cannot
be deduced from those of other items. In our sample
control condition, in which the children repeated the
spoken syllables "diz," "vok," "dok," and "viz,"
the items read would be D, IZ, DlZ (related item),
and YOK (unrelated item).

Differences in performance on the related item and
the unrelated item should reveal how children learn
to read the items. If children fail to take advantage
of the repeated spelling-sound correspondences, they
should learn the related item no more easily than the
unrelated item. That is, the fact that the pronuncia­
tion of the related item can be deduced from the pro­
nunciations of the two small items should not be of
help. Indeed, if children truly attempt to memorize
the associations between whole printed words and
their pronunciations (as suggested by Gough &
Hillinger, 1980), they may have more difficulty on
the related item than on the unrelated item due to
the similarity of the related item to the two smaller
items. Studies of paired-associate learning (e.g.,
Horowitz, 1962) have documented that people per­
form poorly when similar-looking stimuli are paired
with similar-sounding responses. Such effects have
been found among children learning to read new
words (Baron, 1977, pp, 211-213; McCutcheon &
McDowell, 1969; Otto & Pizillo, 1970-1971; Samuels
& Jeffrey, 1966), which is consistent with the view
that these children treat reading as a rote, paired­
associate task. In Baron's (1977) experiment, for ex­
ample, 5-year-oldswere taught to read pairs of words
such as BOX and BUS by a method similar to that
used here. They were then taught two related words,
OX and US. The children, apparently confused by

the similarity of the new words to the previously
learned words, actually took more trials to learn the
second pair of words than the first pair. Identical
results emerged when the two-letter words were pre­
sented first. In the present study, if the children re­
lied only on word-specific associations, they should
have made more errors on the related item than on
the unrelated item. This is the pattern we expected
to observe in the readingtask of the control condition­
the condition in which the children had not been
taught to analyze the spoken syllables that corre­
sponded to the written items of the reading task.

In contrast, if the children benefited from the rela­
tions between the spellings and the sounds of words,
as we expected them to do in the analysis condition,
they should have learned the related item more easily
than the unrelated item. Transfer of spelling-sound
correspondences learned from the two small items
(e.g., H, EM) should have speeded the learning of
the related item (HEM). Transfer should have been
of no help with the unrelated item (LIG). Even
though children in the analysis condition had been
taught to segment the spoken syllable "lig" into
"I" and "ig," they could not put this knowledge
to use in the reading task because they had not been
taught the written letters that corresponded to the
constituent sounds. Hence, the children who took
advantage of spelling-sound relations should have
learned to read the related item more easily than the
unrelated item. We expected that the children would
show this pattern in the reading task of the analysis
condition-the condition in which they had been
taught to segment the spoken syllables that corre­
sponded to the written items.

To summarize, the hypothesis that phonemic­
analysis training promotes spelling-sound-rule use
predicts an interaction between condition (analysis
vs. control) and type of item (related vs. unrelated).
In the control condition, the children should have
performed more poorly on related items than on un­
related items; in the analysis condition, they should
have performed better on related items than on un­
related items.

Method
Procedure. In the first phase of the analysis condition, the child

was introduced to a puppet that "talked funny." The experi­
menter said each syllable herself (e.g., "hem") and then had the
puppet say the initial consonant and the remaining portion (e.g.,
"h," "ern"). When the initial consonant could not be pronounced
in isolation, a schwa was added. (Pilot work had suggested that
use of this neutral vowel caused children no added difficulty.)
The child was asked to repeat what the puppet had said imme­
diately after the puppet had said it. After the child had repeated
each puppet form twice, the experimenter asked the child to work
the puppet him- or herself. On each trial, the experimenter said
all four syllables, in a random order each time, and the child at­
tempted to say each syllable in "puppet talk." If the child made
an error (here or in any other part of the procedure), the ex­
perimenter corrected the error by saying, "No, you said
____ , but it should be ." This procedure con-
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Table I
Mean Number of Errors on Related and Unrelated Items in

Reading Task of Experiment 1

Item

= 9.29, p < .025]. Neither main effect was signif­
icant [for condition, F(I,7)=.08; for item type, F(I,7)
= 1.84]. Examination of the pattern of results in each
of the two conditions showed that, in the control
condition, there were significantly more errors on
related items than on unrelated items (Tukey's, p <
.05). This pattern was shown by seven of the eight
subjects. In the analysis condition, there was no sta­
tistically significant difference between errors on re­
lated items and errors on unrelated items. Six of the
eight subjects, however, made fewer errors on related
items than on unrelated items when in this condition.

Without phonemic-analysis training, then, child­
ren were actually hurt by the spelling-sound relations
among the written items. They made more errors on
the related item than on the unrelated item. This
finding is consistent with several previous reports
that children have more difficulty in learning to read
similar-looking words than they do in learning to
read dissimilar words (Baron, 1977; McCutcheon &
McDowell, 1969; Otto & Pizillo, 1970-1971; Samuels
& Jeffrey, 1966). In the present study, the related
item was similar to the two small items by virtue of
the shared spelling-sound rules. Consequently, child­
ren made more errors on the related item than on the
unrelated item in the control condition. The phonernic­
analysis training offered in the analysis condition
apparently allowed children to overcome the inter­
ference caused by repeated spelling-sound rules. Per­
formance on the related items after analysis training
was reliably better than performance on the same
type of items when no such training had been given
(Tukey's, p < .05). Performance on the related items
was not, however, significantly better than perfor­
mance on the unrelated items in the analysis condi­
tion. The major result of phonemic-analysis training
was the reduction of a negative effect rather than
the production of a positive one. Nonetheless, the
findings are consistent with the view that phonemic­
analysis training enables children to benefit from
spelling-sound rules to a greater degree than when
they have had no such training.

An examination of the conditional probability of
pronouncing a related item correctly, given correct
pronunciation of the two smaller items on the same
trial, provides additional evidence in favor of the hy­
pothesis that phonemic-analysis training promotes
spelling-sound-rule use. This conditional probability

tinued until the child had achieved 2 successive correct trials on
all four syllables or until 10 test trials had been completed, which­
ever came first.

The procedure for the first phase of the control condition was
the same, except that the puppet (a different puppet from the one
used in the analysis condition) repeated each syllable whole. When
the experimenter had said a syllable, the puppet, and the child,
merely repeated it. The control condition occurred after the analy­
sis condition on each test day. In this way, the number of test
trials in the control condition could be matched to the number
in the analysis condition. The children never produced errors in
repeating the syllables.

A reading task constituted the second phase of each condition.
Each trial involved all four printed items, for example H, EM,
HEM, and LIG. Each item was printed on a separate card in large,
uppercase letters. The experimenter first presented each card,
gave the response, and asked the child to repeat it. (Note that the
response for a single letter item, such as H, was the letter's sound
rather than its name.) This procedure continued for two trials.
Then the child was asked to supply the responses. The four cards
were presented in a random order on each trial, and errors were
corrected. The procedure continued until the child had achieved
2 successive correct trials on all four items or until 10 test trials
had been completed, whichever came first.

Stimuli. The stimuJi were based on eight pairs of syllables:
"hem," "lig"; "diz," "vok"; "med," "tap"; "pil, tt "wur";
"bew," "zus": "fat," "sun"; "nip," "rox"; and "jaf," "cob".
Each child used all eight pairs, a different one in each of the eight
conditions (i.e., an analysis condition and a control condition on
each of 4 days).

For the first phase of each condition, four syllables were used­
a base pair plus two additional syllables constructed by switching
the initial consonants of a base pair. With the base pair "hem"
and "Jig," for instance, the four syllables would be "hem," "Jig,"
"hig," and "Iem." The analysis condition divided the syllables
after the initial consonant (i.e., "hem"'" "h," "em") rather
than after the vowel (i.e., "hem" ... "he," "rn"), since the former
division appeared to be the more natural (MacKay, 1972;Treiman,
in press). For the reading task, the first member of the base pair
served as the related item, and the second served as the unrelated
item. The related item was broken into its initial consonant and
remainder to create two additional items (e.g., H and EM from
HEM). Each base pair served in the analysis condition for approx­
imately half the subjects and in the control condition for the other
half. Also, the initial consonants withineach base pair were switched
for half the subjects. For these subjects, the items in the reading
task would be L, EM, LEM, and HIG, for example. Each base
pair was used approximately equally often on each of the 4 test
days. Thus, differences between the analysis and control condi­
tions or trends across test days should not have reflected the par­
ticular stimuli that were used.

Subjects. Eight preschool nonreaders served as the subjects.
There were five girls and three boys; their mean age was 4 years
II months (range = 3 years 5 months to 6 years 0 months). The
children attended local daycare centers. We selected children who
could not read but who were willing and able to participate in our
reading task. Teachers chose children whom they thought ready for
the experiment, and these children were asked to read the items
used in our reading tests. Any child who could read any of the
items was disqualified, as was any child who performed error­
lessly on the phonemic-analysis task. This was done to ensure
that the subjects did not already know the skills we were trying
to teach.

Results andDiscussion
Table 1 shows the mean number of errors on re­

lated and unrelated items in the reading task of the
two conditions. As predicted, there was a significant
interaction between condition and item type [F(l,7)

Analysis Condition
Control Condition

Related

4.88
8.38

Unrelated

6.13
3.38
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was .80 in the analysis condition and only .53 in the
control condition, a significant difference [t(7) =
1.97, p < .05]. That the link between the related item
and the small items was closer in the analysis condi­
tion than in the control condition suggests that child­
ren were more likely to deduce the related item on
the basis of its constituents in the analysis condition.

The observed differences between the analysis and
control conditions suggest that the phonemic-analysis
training given here affected not the learning of all
spelling-sound rules but the learning of just those
rules involving the phonemes that had been used in
training. Had the training effects been more general,
and had they persisted from the analysis condition
into the subsequent control condition on each test
day, the subjects would have been helped in learning
rules in the control condition as well. If such had
been the case, we would not have observed differ­
ences in performance between the two conditions.
Although we cannot rule out the possibility that some
generalization from the analysis condition to the con­
trol condition did occur, it seems not to have been
substantial. In particular, the interaction between
condition and item type did not diminish over the
4 days of the experiment, as would have been ex­
pected if children had increasingly applied phonemic­
analysis skills in the control condition as well as in
the analysis condition. When the data for the third
and fourth sessions of the experiment were analyzed
separately, the interaction between condition and
item type was still significant [F(l,7) = 5.85, P < .05].

EXPERIMENT 2

Experiment 2 replicated the major features of Ex­
periment 1. However, it differed from Experiment 1
in two primary ways. First, the initial phase of the
analysis condition provided more extensive phonemic­
analysis training than had been provided in Experi­
ment 1, including both segmentation and blending
training. We predicted that this more extensive train­
ing would allow children to perform significantly
better on related items than on unrelated items in the
reading task of the analysis condition. Second, the
reading task used in both conditions was modified.
The children were first taught the two small items
(e.g., H, EM) to criterion. Only then were the related
item (HEM) and the unrelated item (LIG) intro­
duced. This procedure ensured that the children were
thoroughly familiar with the smaller items before
they learned the larger items. As in Experiment 1,
we predicted an interaction between training condi­
tion and item type such that children would perform
better on the related item than on the unrelated item
in the analysis condition but not in the control con­
dition.

Method
Procedure. Each child participated in an analysis condition and

in a control condition on each of 4 test days. In the first phase
of the analysis condition, the child learned to segment and to blend
four syllables (e.g., "hem," "lig," "hig," "Iem"). The segmen­
tation training was given first; it followed the same procedure
that had been used in Experiment I. Training in blending was
given next. Here, the puppet first said each syllable in segmented
form (e.g., "h," "em"), and the child attempted to say the whole
syllable ("hem"). Two demonstration trials were given. Test trials
continued until the child had achieved a criterion of 2 successive
correct trials on all four items or until 10 trials had been com­
pleted.

In the first phase of the control condition, the child (and the
puppet) merely repeated spoken items. The procedure was similar
to that of Experiment I, but eight, rather than four, items (e.g.,
"diz," "vok," "dok," "viz," "d," "v," "iz," "ok") were re­
peated. This procedure ensured that the child was exposed to the
small units as wellas to the longer syllables.

The second phase of each condition was a reading task. It be­
gan with two demonstration trials on the two small items (e.g.,
H, EM). Test trials on these items continued until the child had
reached a criterion of 3 successivecorrect trials on both items or
had reached a maximum of 10 test trials. Then the two three-letter
items-the related item (e.g., HEM) and the unrelated item (e.g.,
LIG)-were introduced. On the first trial, the experimenter asked
the child to try to pronounce the items. She told the child that,
in trying to read the new items, he or she should think of the items
that had been learned already. Only after the child had had a
chance to respond did the experimenter provide the pronunci­
ations. Test trials continued until the child had achieved 3 suc­
cessivecorrect trials on both items or until 10 trials had been com­
pleted.

Unlike in Experiment I, in which the analysis condition oc­
curred first on all test days, the analysis condition of Experiment 2
occurred first on 2 randomly chosen test days for each child and
the control condition occurred first on the other 2 test days. A
fixed number of repetition trials-two demonstration trials and
two test trials-was given in the control condition. This change
was made to rule out a possible alternative interpretation of the
interaction obtained in Experiment I. This interpretation held
that the children in Experiment I were tired by the time they had
reached the reading task in the control condition and, because
transfer of spelling-sound rules requires mental effort, did not use
these rules to the extent that they otherwise would have.

Stimuli. The stimuli and counterbalancing in Experiment 2 were
the same as in Experiment I.

Subjects. The subjects were 20 children attending local kinder­
gartens. There were 9 girls and II boys; their mean age was 5 years
9 months (range = 5 years 3 months to 6 years 3 months). Poten­
tial subjects, randomly chosen from children in participating class­
rooms, were given both a reading pretest and a phonemic-analysis
pretest. In the reading pretest, the subjects were asked to read the
three-letter items used in the experiment. Only one potential sub­
ject could read any of the items, and this subject was disqualified.
In the phonemic-analysis pretest, the subjects were shown how to
analyze two spoken syllables into initial consonants and remainders.
They were then asked to analyze four new syllables in the same
way. The subjects who performed correctly on any of the four test
syllables did not participate in the experiment, since they already
possessed some of the phonemic-analysis skills we were trying to
teach. Six potential subjects were disqualified for this reason. An
additional two subjects were dropped from the experiment because
they did not wish to continue and did not pay attention.

Results
The top portion of Table 2 shows the reading-task

results averaged over all 20 subjects. An analysis of



Table 2
Mean Number of Errors on Related and Unrelated Items in

Reading Task of Experiment 2

All Subjects
Analysis Condition 9.20 10.60
Control Condition 9.60 8.90

Subjects Less Skilled in Phonemic Analysis
Analysis Condition 10.40 12.70
Control Condition 11.80 10.10

Subjects More Skilled in Phonemic Analysis
Analysis Condition 8.00 8.50
Control Condition 7.40 7.70

variance on these data showed that the interaction
between condition and item type was significant
[F(l,19)=6.76, p < .02], as predicted. Neither the
main effect of condition nor that of item type was
significant [for condition, F(I,19)=.39; for item
type, F(l, 19)= .50]. In contrast with Experiment 1,
no significant difference was found between related­
item errors and unrelated-item errors in the control
condition. In the analysis condition, however, the
children made reliably fewer errors on related items
than on unrelated items (Tukey's, p < .05). Thus,
the subjects did better on the related items than on
the unrelated items in the analysis condition but not
in the control condition. Only in the analysis condi­
tion were the subjects able to derive significant posi­
tive benefit from the relation between the two small
items and the related item.

Additional post hoc tests showed that the children
made significantly more errors on unrelated items in
the analysis condition than in the control condition
(Tukey's, p < .01). (Errors on related items did not
differ significantly between the two conditions.) Al­
though not specifically predicted, this result is con­
sistent with the view that phonemic-analysis training
promotes use of spelling-sound rules in reading and
discourages use of word-specific associations. Con­
sequently, such training may hinder performance
on the unrelated item, for which only specific asso­
ciations can be used.

Although the above results support our hypothe­
sis, they are not identical to those of Experiment 1,
in which the tendency to use word-specific associ­
ations seemed stronger. This difference may be due
to differences in the subject populations. To assess
this possibility, the data for Experiment 2 were
analyzed separately for those subjects who were less
skilled in phonemic analysis (defined as those whose
errors in segmentation and blending in the first 2
days of the experiment exceeded the median number)
and those who were more skilled. These results are
shown in Table 2. The subjects who were less skilled

Related

Item

Unrelated
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in phonemic analysis showed a highly significant in­
·teraction between condition and item type [F(1,9) =
13.09, p < .006]. In the control condition, these
children made more errors on related items than on
unrelated items (Tukey's, p = .06); in the analysis
condition, they made fewer errors on related items
than on unrelated items (Tukey's, p < .05). That is,
these subjects showed both predicted effects: inter­
ference due to repeated spelling-sound rules in the
absence of phonemic-analysis training, and facilita­
tion after phonemic-analysis training. The children
who were more skilled in phonemic analysis at the
outset (i.e., those whose errors in segmentation and
blending in the first 2 days of the experiment were
below the median) did not show a significant inter­
action between condition and item type [F(1,9) =
.05). Although the main effect of item type also was
nonsignificant for these children, they did tend to
make fewer errors on related items than on unrelated
items in both conditions. (The results are similar
when groups are defined on the basis of segmenta­
tion and blending errors in all 4 days of the experi­
ment.)

In contrast with Experiment 1, the interaction be­
tween condition and item type declined over the 4
days of the experiment. It was seen when the data
for the first 2 days of the experiment were analyzed
[F(l,19) =4.27, p < .055], but not when the data for
the last 2 days were analyzed [F(l, 19)= .29]. These
results suggest that, as the Experiment 2 subjects be­
came more skilled in phonemic analysis, they increas­
ingly used these skills in the control-condition read­
ing task as well as in the analysis-condition reading
task.

GENERAL DISCUSSION

The results of Experiments 1 and 2 concur in dem­
onstrating a significant interaction between condition
and item type in the reading task. In the control con­
dition, in which children were exposed to certain
spoken syllables but were not taught to analyze them,
they failed to benefit from spelling-sound rules when
they learned to read the corresponding written items.
That the pronunciation of the related item could be
deduced from the pronunciations of the two small
items did not help the children in this condition. In­
deed, the Experiment 1 subjects made significantly
more errors on the related item than on the item
whose pronunciation could not be so deduced. In
contrast, in the analysis condition, the subjects
tended to make fewer errors on the related item than
on the related item. This trend was not significant
in Experiment 1, but was significant in Experiment 2.
Thus, explicit instruction in analysis of the spoken
syllables permitted the subjects in both experiments
to take advantage of the spelling-sound relations to a
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greater degree than they were able to do without
such instruction. This result supports the hypothesis
of a direct link from phonemic analysis to ability to
benefit from spelling-sound correspondences.

It is important to note that phonemic-analysis
training did not reduce the total number of errors
in the reading task in either experiment. No main ef­
fects of condition were found. However, training
did alter the pattern of performance on related and
unrelated items. We have suggested that better per­
formance on related items than on unrelated items
shows that children derive benefit from spelling­
sound relationships. Thus, the interaction between
condition and item type indicates that children gain
more benefit from spelling-sound ruleswith phonemic­
analysis training than without it.

Although the subjects in both experiments per­
formed better on related items relative to unrelated
items in the analysis condition than in the control
condition, several differences in their patterns of re­
sults merit discussion. One difference is that the Ex­
periment 1 subjects were actually hurt by spelling­
sound relations in the absence of phonemic-analysis
instruction, whereas the Experiment 2 subjects, as a
group, were not. Several factors may have contrib­
uted to this difference, but we suggest that the Ex­
periment 1 subjects-younger, less educated, and
presumably poorer in phonemic analysis than the Ex­
periment 2 subjects-were more prone to treat the
reading task in a rote, paired-associate fashion. (For
a similar view, see Gough & Hillinger, 1980). Con­
sequently, as discussed earlier, they were hurt by the
similarity of the related item to the two small items.
Consistent with this analysis is the finding that those
subjects in Experiment 2 who were below the median
in phonemic-analysis skill made-as did the Experi­
ment 1 subjects-more errors on related items than
on unrelated items in the control condition. A second
difference between the experiments lies in the pattern
of results in the analysis condition. The Experiment 1
subjects did not perform significantly better on re­
lated items than on unrelated items after phonemic­
analysis training; the Experiment 2 subjects did make
fewer errors on related items than on unrelated items
in the analysis condition. The difference in results
may be due to the more intensive phonemic-analysis
instruction, including both segmentation and blend­
ing training, provided in Experiment 2. Indeed, it has
been suggested that blending plays a more important
role than does segmentation in promoting reading
acquisition (Perfetti, Beck, & Hughes, Note 3). A
final difference between the results of the two experi­
ments is that in Experiment 1 the interaction did not
appear to decline over the 4 test days, whereas in
Experiment 2 it did decline. This difference may be
due to differences in the subject populations: The
older and more experienced Experiment 2 subjects
may have been more able to transfer skills learned
in the analysis condition to the control condition.

Task differences may also have played a role. The
phonemic-analysis training provided in Experi­
ment 2, since it was more intensive, may have been
more likely to generalize. Further research is needed
to evaluate these suggestions about the role of sub­
ject and task variables.

The present results support the theoretical view,
discussed in the introduction, that phonemic aware­
ness facilitates the learning of spelling-sound rules.
They suggest that the correlations previously ob­
served between phonemic-analysis skill and spelling­
sound-rule use (Baron & Treiman, 1980; Treiman
& Baron, 1981) reflect, at least in part, a causal link
from phonemic analysis to spelling-sound-rule learn­
ing. Likewise, our results suggest that previous find­
ings of improved reading skill following phonemic­
analysis instruction (Rosner, Note 1; McNeil &
Coleman, Note 2) arose because this instruction
helped children to learn spelling-sound relations. The
link between phonemic analysis and spelling-sound­
rule use presumably exists because children who can
explicitly analyze spoken words into their phonemic
components are able to learn the correspondences
between phoneme units and letter units. Since abil­
ity to use these correspondences appears to be an im­
portant part of reading success (e.g., Firth, 1972),
our results suggest that phonemic-analysis training
can promote reading skill.

The present results also have implications for edu­
cational practice. If the goal of reading instruction
were simply to teach children a small set of words,
rote word-specific associations might be satisfactory.
In this case, our results would lead us to recommend
that dissimilar words be taught together. Paired­
associate learning, it appears, is most successful un­
der these circumstances. However, if the goal of
reading instruction is (as we believe) to allow chil­
dren to read any word in their spoken vocabulary,
rote learning will not suffice. Children must be able
to decipher new printed words on the basis of pre­
viously learned words. They must be able to trans­
fer their knowledge of spelling-sound rules to related
words. Certain methods of reading instruction, such
as the "linguistic" methods of Bloomfield (1942) and
others, assume that, if related words (e.g., CAT,
BAT, and HAT) are taught together, children will
induce spelling-sound rules-in this case the rule that
AT corresponds to "at." Our results suggest that
many children will, instead, be hurt by the similarity
among items that necessarily arises when spelling­
sound rules are repeated. They will make more errors
on words that embody the rule than on words that do
not. Our results also show that phonemic-analysis
training with the corresponding spoken words can
overcome such negative effects and can, in some
cases, produce a positive benefit. Indeed, several suc­
cessful reading programs (e.g., Wallach & Wallach,
1979; Williams, 1980) include phonemic-analysis
training as an important component. Researchers



(e.g., Lewkowicz, 1980) have begun to study the
ways in which such training can most effectively be
done in an educational setting.
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NOTES

1. Although there are different ways of analyzing speech into
phonemes, different analyses almost always agree in relevant re­
spects for the stimuli we use. Thus, we put aside questions about
which analysis corresponds most closely to spelling or to children's
representations of speech.

2. Several mechanisms for transfer are possible. For example,
transfer may occur by deducing the pronunciation of one item
from the pronunciations of others or by analogy (Baron, 1979;
Baron & Hodge, 1978; Brooks, 1978).
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