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whatsoever or howsoever caused arising directly or indirectly in connection
with or arising out of the use of this material.
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Benefits of Systematic
Phonics Instruction

Saskia de Graaff, Anna M.T. Bosman, Fred Hasselman,
and Ludo Verhoeven

Behavioural Science Institute, Radboud University Nijmegen

Systematic-phonics instruction appears to be more effective than nonsystematic pho-
nics instruction for teaching reading (Ehri, Nunes, Stahl, & Willows, 2001). In the
present study, a systematic phonics approach was directly compared with a non-
systematic phonics approach for kindergarten children. Both approaches were de-
livered using computer programs teaching the same Dutch grapheme–phoneme
correspondences. Both phonics-trained groups progressed to the same extent on pro-
ductive letter-sound knowledge compared to the control group. However, on mea-
sures of phonemic awareness, spelling, and reading, the systematic phonics group
made more progress than the nonsystematic phonics group and the control group.

A variety of systematic phonics programs have been designed to teach children
reading and spelling skills including synthetic phonics, analytic phonics, embed-
ded phonics, analogy phonics, larger units phonics, and phonics-through-spelling
(Ehri, Nunes, Stahl, & Willows, 2001). Synthetic phonics teaches the child to iden-
tify the sounds represented by each letter (or letter cluster) in a word and then to
blend those sounds to give the word (e.g., blending the sounds /t/ /a/ /p/ results in
the word Tap). Analytic phonics makes children aware that certain words share
sound segments by teaching them letter combinations in sets of words—for exam-
ple, teaching sets of words that share common beginning or ending letter se-
quences with a common pronunciation. Thus, children become aware of individual
sounds in words without having to pronounce them in isolation. In embedded pho-
nics, the emphasis is on spelling patterns that are encountered in the context of a
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predictable text. For instance, Foorman, Francis, Fletcher, Schatschneider, and
Metha (1998) provided teachers with a list of sequenced spelling patterns (e.g., -at,
-ad, -an, -am) and a list of library books containing these spelling patterns.
Children were asked to identify target patterns in these books. In analogy phonics,
children learn to identify new words that share similarities with words they already
know. For instance, they learn to read the new words van, ran, and can by means of
the already mastered keyword man. In phonics-through-spelling, children are
taught to segment and write down the phonemes of spoken words.

The common factor in all these approaches is that prespecified sets of phonic el-
ements such as simple grapheme–phoneme correspondences and onset and rimes
are taught sequentially. For instance, in the PHAB/DI program (Phonological
Analysis and Blending/Direct Instruction) that focuses on remediation of basic
phonological analysis and blending deficits, letter sounds are introduced in a
prespecified, systematic order (Lovett et al., 2000). All sounds are taught and re-
viewed in a cumulative manner to ensure that children will retain individual letter
sounds. Skills like sound segmentation and blending are taught to a clear standard
of mastery. The Orton-Gillingham method (Gillingham & Stillman, as cited in
Foorman et al., 1997) is characterized by a similar systematic and step-by-step ap-
proach. The method starts by reading and writing sounds in isolation. Subse-
quently, individual sounds are blended into syllables and words. The phonics ele-
ments, such as consonants, vowels, digraphs, blends, and diphthongs, are taught in
an orderly fashion. When simple elements are mastered, more complex elements
such as syllables and affixes are introduced. Simultaneously, previously trained el-
ements are reviewed until automaticity has been reached.

In the meta-analysis conducted by Ehri et al. (2001), the major research ques-
tion was whether children taught with systematic-phonics programs outper-
formed children in nonsystematic phonics or nonphonics programs. Control chil-
dren were enrolled in five types of programs: basal reading programs, regular
curriculum, whole language, whole word, and miscellaneous programs. In basal
reading programs, teachers work from a manual detailing daily lessons on read-
ing. Only limited or no systematic phonics instruction was provided in the basal
reading studies that were included in the meta-analysis. Regular curriculum pro-
grams referred to programs where control children received the traditional or
regular class curriculum in use at schools. In none of these cases was phonics
taught systematically. In whole-language approaches, it is believed that children
will learn language (oral and written) best if it is learned for authentic purposes
(Stahl, 1999). It is assumed that exposure to a literate environment is sufficient to
make children read (Goodman & Goodman, as cited in Stahl & Miller, 1989),
and phonics is taught unsystematically and only if the need arises. In whole-word
instruction methods, children are expected to acquire a sight vocabulary by
memorizing whole words. A less important role is attributed to the teaching of
letter-sound relations. Finally, the miscellaneous category included programs
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teaching traditional spelling or academic study skills in which phonics did not
play a role.

The results from this meta-analysis showed better reading outcomes for chil-
dren taught using systematic-phonics programs than nonsystematic or nonphonics
programs. Systematic phonics also had a positive effect on spelling in kindergart-
ners and first graders. However, this meta-analysis does not show whether it is the
systematic part of the phonics training that caused differences, because a direct sta-
tistical comparison was never made between systematic and unsystematic phonics.
In all the control reading programs, unsystematic phonics figured as a subordinate
part of the program or was absent. To give a definite answer, phonic programs in
which sequences of prespecified sets of phonics elements are taught (i.e., system-
atic phonics) would need to be compared with programs where the same phonic el-
ements are taught but not in an orderly fashion (i.e., nonsystematic phonics).

In the present study, a systematic-phonics approach is directly compared with a
nonsystematic approach. These two approaches have been implemented in two
computer-based phonics programs both teaching the same grapheme–phoneme
correspondences. However, in the systematic-phonics program, children encoun-
ter, after being introduced to a prespecified set of five grapheme–phoneme corre-
spondences, a planned set of phonics-through-spelling and synthetic-phonics ac-
tivities in which they gradually learn more letters. The phonics-through-spelling
activities are comparable to the Making-Words-method in which children con-
struct spoken words by means of letter cards (Cunningham & Cunningham, 1992).
Hall and Cunningham (as cited in Stahl, Duffy-Hester & Dougherty Stahl, 1998)
reported that this method was effective as part of an overall approach to teaching
reading. For the nonsystematic approach, a commercially available phonics pro-
gram was used. Children were able to learn about the relationship between
graphemes and phonemes through the use of a keyboard that produced the pho-
neme of the key that is pressed. This training program did not have a prespecified
order in which children had to practice; they were allowed to practice by choosing
freely from a set of 10 different letter-sound and phonics exercises.

The degree of systematicity of both programs can be described using four
dimensions. First, in the systematic-phonics program, children encountered a
planned set of phonics-through-spelling and synthetic-phonics activities. In the
unsystematic phonics program, children were free in choosing exercises during
each session. Second, in the unsystematic-phonics program, all 10 letters were in-
troduced at the same time. The systematic-phonics program started with 5 letters
in Stage A. In stages B and C the letter set increased with 2 and 3 letters, respec-
tively. Third, in the systematic-phonics program, the first five letter sounds were
taught explicitly by a first-sound mnemonics procedure. In the unsystematic pro-
gram, no such a procedure existed. Children were able to learn about the relation-
ship between graphemes and phonemes through the use of a keyboard that pro-
duced the phoneme of the key that is pressed. Fourth, in the systematic-phonics
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program, children learned to spell by gradually increasing the degree of difficulty.
For example, children started with spelling the first letter of a word, followed by
spelling the last letter of the word, and so on. In the unsystematic-phonics program,
all spelling exercises were designed such that children were directed to spell the
whole word.

This computer-based experiment permitted us to compare the effectiveness of a
systematic and a nonsystematic phonics approach, because in both programs the
same 10 grapheme–phoneme correspondences were taught. Moreover, the two
programs were used to teach kindergartners about letter-sound correspondences
and spelling patterns in Dutch. Dutch orthography is more consistent with respect
to grapheme-to-phoneme relationships and phoneme-to-grapheme relationships
than English. Computations at the body-rime level by Bosman and Mekking
(2009; see Bosman, Vonk, & van Zwam, 2006) revealed a grapheme-to-phoneme
relationship consistency level in Dutch of 84.5% compared to 69.3% in English
(Ziegler, Stone, & Jacobs, 1997). For example, in Dutch there are only 3 ways to
pronounce the grapheme e, whereas in English there are 26 ways. Phoneme-to-
grapheme consistency levels were substantially lower in both languages, 36.8%
and 27.7%, respectively. Thus, spelling is more difficult than reading in both Eng-
lish and Dutch (Bosman & Van Orden, 1997), and English is more inconsistent
than Dutch in both directions. For a more detailed description of Dutch orthogra-
phy, we refer to Bosman, de Graaff, and Gijsel (2006). To conclude, this study in-
vestigates whether systematic phonics is more beneficial than nonsystematic pho-
nics in a language that is more transparent than English. If systematic phonics is
more effective than unsystematic phonics in a relatively transparent language such
as Dutch it is likely that this would be even more marked in a less transparent lan-
guage like English.

METHOD

Participants Ninety-three kindergartners, 47 boys and 46 girls, took part in
this training study. Their mean age was 75.8 months (SD = 4.8 months). Sixty-
seven children were Native Dutch, and 26 of the children were immigrant children.
In the Netherlands, children enter kindergarten when they are four years old. Kin-
dergartens follow a two-year program in which the children’s beginning literacy is
stimulated by language games, nursery rhymes, and so forth. All children in the
present study were in their second year of kindergarten.

The children came from three schools. In School A, children predominantly
came from middle-class backgrounds with parents who had middle to higher levels
of education and professions. In School B, most children had lower-class back-
grounds. In School C, backgrounds were mixed varying from lower to middle
class.
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Within these schools, classes of children were randomly assigned to one of the
two training conditions and the control condition (see next). In both School A and
School B, four classes were available and prepared to participate in the study. In
these two schools, two classes were allocated to the systematic-phonics condi-
tion—one to the unsystematic-phonics condition and one to the control condition.
In School C, three classes were available and randomly allocated to one of the
three arms of the study. However, the class assigned to the systematic-phonics con-
dition was lost because of lack of teacher motivation.1 A series of one-way analy-
ses of variance with the mean scores of the pretests (see Table 1) as dependent vari-
ables and the factor condition as independent variable were all not significant:
productive letter-sound test, F(2, 90) = 2.19, p = .12; free sound-isolation test, F(2,
90) = 1.00, p = .37; reading test, F(2, 90) = .80, p = .45; spelling test, F(2, 90) =
2.49, p = .09.

Test Material and Procedure

Pre- and posttests. Children were tested twice, before and after the train-
ing. Four different tests, measuring productive letter-sound knowledge, phonemic
awareness, reading ability, and spelling ability, were administered to each child in-
dividually requiring a maximum of 20 min. In case not all tests were completed
within that time, the remaining tests were administered in a second session. To
control for order effects, test order and test items were counterbalanced.

322 DE GRAAFF ET AL.

1Three other individual children in the systematic-phonics condition were lost as well. One child
did not participate in all the prescribed 15 sessions. In the case of two other children, computer prob-
lems were the cause that no proper training could be given. In the no-training control condition, one
child was lost in connection with his absence on the posttest.

TABLE 1
Means and Standard Deviations for the Productive Letter-Sound Test (PLST),

the Free-Sound Isolation test (FSIT), the Reading Test (Read), and the Spelling
Test (Spel) by Experimental Condition and by Time of Testing

Systematic Phonics-Training Unsystematic Phonics-Training No Training

Pretest Posttest Pretest Posttest Pretest Posttest

M SD M SD M SD M SD M SD M SD

PLSTa 6.44 2.48 8.66 1.93 5.15 2.54 7.70 2.35 5.71 2.42 6.50 2.62
FSITb 32.16 17.04 45.63 8.79 33.15 16.23 41.67 11.33 37.93 16.95 41.86 13.35
Readc 4.31 5.26 9.94 5.60 2.82 5.31 5.18 5.87 4.00 4.25 6.82 5.11
Speld 8.41 5.97 12.84 5.40 5.39 5.97 8.58 5.90 8.11 5.95 9.82 5.96

aMinimum = 0, Maximum = 10. bMinimum = 0, Maximum = 51. cMinimum = 0, Maximum = 16.
dMinimum = 0, Maximum = 16.
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Productive letter-sound test. To determine productive letter-sound knowl-
edge, children were asked to produce the letter sounds of 10 different letters or
graphemes presented on cards (i, o, aa, m, r, s, k, e, p, ij). If the child pronounced
the letter name, the child was also asked whether he or she knew the letter sound.
The maximum score on this test was 10, 1 point for each correctly produced sound.

Free sound-isolation test. This test was administered to test children’s pho-
nemic awareness. They had to isolate and pronounce the sounds of 17 conso-
nant–vowel–consonant (CVC) words after oral presentation, for example, “Which
sounds do you hear in soup?” Children had to name each of the three sounds (i.e.,
phonemes) that made up the word in any order they wanted (de Graaff, Hasselman,
Bosman, & Verhoeven, 2008). Test items were preceded by three practice items for
which corrective feedback was provided. The maximum score on this test was 51,
1 point for each correctly produced sound.

Reading test. To determine reading ability, children were asked to read 16
CVC items These items consisted of three categories: (a) 8 items (4 words and 4
nonwords) consisting of the letters i, o, m, r, and s; (b) 4 items (2 words and 2
nonwords) consisting of the letters i, o, aa, m, r, s, and k; (c) 4 items (2 words and 2
nonwords) consisting of the letters i, o, aa, m, r, s, k, e, p, and ij. These three catego-
ries corresponded to the stages A, B, and C of the systematic-phonics training that
is described in the Training Material and Procedure section that follows. In these
three stages children practiced with words constructed with the same letters as in
categories A, B, and C. The words and nonwords that were used as test items in the
reading and spelling test were also included in the set of words/nonwords that were
randomly generated in the systematic-phonics program. The word set in Stage A
(constructed with the letters i, o, m, r, and s) consisted of 18 words and nonwords.
Eight of these were used in the reading and spelling test. The word set in Stage B
(constructed with the letters i, o, aa, m, r, s, and k) consisted of 48 words and
nonwords. Four of these were used in the reading and spelling test. The word set in
Stage C (constructed with the letters i, o, aa, m, r, s, k, e, p, and ij) consisted of 125
words and nonwords. Four of these were used in the reading and spelling test. In
stages B and C, it would have been possible to omit the test items in the computer
word set. However, omitting the test items in the computer word set in Stage A
would have left only 10 words for practice. In our view, practicing with all possible
letter combinations results in deeper understanding because the opportunity for
covariate learning is thus maximized. Test items were preceded by three practice
items for which corrective feedback was provided. The maximum score on this test
was 16 points, 1 point for each correctly read word.

Spelling test. To determine their spelling ability, children had to construct
16 orally presented CVC words identical to those in the reading test by means of 10
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letter cards. Test items were preceded by three practice items for which corrective
feedback was provided. The maximum score on this test was 16, 1 point for each
correctly constructed word.

Training Material and Procedure

The experiment consisted of three conditions: a systematic phonics-training condi-
tion, an unsystematic phonics-training condition, and a no-training control condi-
tion. Both phonics training programs contained 15 sessions of 15 min each that
were distributed over a period of 5 weeks. The training was carried out in the natu-
ral classroom situation. The teacher directed each child to practice on the com-
puter. Both phonics programs were developed such that the program automatically
terminated after 15 min had elapsed.

Systematic phonics-training. This training consisted of two main parts:
letter-sound training and phonics training. In the letter-sound training, five let-
ter-sounds were taught both productively and receptively by means of a picture
supported first-sound mnemonics procedure in combination with a fading proce-
dure (see Figure 1 and Figure 2 for screen examples). The shape of the letter was
embedded as a salient visual feature in a picture the name of which begins with the
target sound. As a child progressed in the training, the pictorial elements of the pic-
ture were faded out gradually until only the letter was visible (for details, see de
Graaff, Verhoeven, Bosman, & Hasselman, 2007). In the productive way of teach-
ing, the child saw the letter and had to select one of four sound buttons that were

324 DE GRAAFF ET AL.

FIGURE 1 Screen example productive letter-sound training.
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presented next to the letter. In the receptive way of teaching, the child could listen
to a sound produced by a sound button and had to select the corresponding letter
out of four letters presented around the sound button. The phonics training was
systematic in three stages, A, B, and C. In Stage A children practiced with ran-
domly presented words constructed with the letters i, o, m, r, and s; in Stage B chil-
dren practiced with randomly presented words constructed with the letters i, o, aa,
m, r, s, and k; and in Stage C children practiced with randomly presented words
constructed with the letters i, o, aa, m, r, s, k, e, p, and ij. Each stage was subdivided
in eight phases. In Phase 1, children were presented with CVC words of which
only the last two letters were given (see Figure 3 for a screen example). Children
could ask for a target word by clicking on a wizard that produced the spoken form
of the word or the nonword. Then one correct consonant had to be selected and
dragged to complete the CVC word. Of all the letters that were visible on the
screen, a child could ask for the sound by clicking on it. If the word that a child
constructed was correct, it was transported to a booklet. If the word was not cor-
rect, the child could try again. In case of a second erroneous attempt, the computer
demonstrated the correct answer. The word was then transported to the booklet.
Phases 2 through 7 were organized in the same way but differed from Phase 1 con-
cerning the letters that were already given. In Phase 2, the first two letters were
given; in Phase 3, the letters at the beginning and the end were presented. In Phase
4, the letter in the middle were given; in Phase 5, the letter at the end was given; in
Phase 6, the letter at the beginning was presented; and in Phase 7, none of the let-
ters were given. In Phase 8 children were presented with CVC words of which they
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FIGURE 2 Screen example receptive letter-sound training.
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had to find the corresponding spoken word by selecting one of four sound buttons
each representing the target word and three distracters (see Figure 4 for a screen
example). The distracters were neighbor words constructed with letters that be-
longed to the stage in which the child was practicing. If the word that a child chose
was correct, it was transported to a booklet. If the word was not correct, the child

326 DE GRAAFF ET AL.

FIGURE 4 Screen example systematic phonics training Phase 8.

FIGURE 3 Screen example systematic phonics training Phase 1 through 7.
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could try again. In case of a second erroneous attempt, the computer gave the cor-
rect answer. Then the word was transported to the booklet. The booklet figured in
an anchor story (Bransford, Sherwood, Hasselbring, Kinzer, & Williams, 1990),
narrating the story of some mice living on the planet “Cheese.” In filling the book-
lets with words, children could build a rocket that enabled them to travel to the
planet and meet the mice. The had to learn to write, because the only way they
could communicate with the mice was by writing, because the mice were only able
to speak through words that appeared on the screens in their big ears.

Constructing 10 words in the first seven phases and synthesizing 6 words in
Phase 8 permitted children to go to the next phase. If eight phases were finished
within a stage, the child progressed to the next stage. If all the phases in Stage C
were finished, Phase 1 of that stage restarted until all 13 sessions were completed.

Unsystematic phonics training. For this training condition we made use of
a commercially available Dutch phonics program, called “Klankie” (i.e., loosely
translated as “Sounty”). This program permits children to do phonics exercises
with an adapted keyboard with script letters and graphemes. Each time a letter is
typed, the corresponding sound is audible. This training condition did not have a
prespecified order in which children had to practice. As an alternative they were
presented with 10 different letter-sound and phonics exercises (see Table 2) in
which the letters i, o, aa, m, r, s, k, e, p, and ij appeared (the same as in Stage C).
These 10 letters were marked on the keyboard with stickers. The other letters on
the keyboard were masked. Children were free to choose the exercises they worked

BENEFITS OF SYSTEMATIC PHONICS INSTRUCTION 327

TABLE 2
Ten Exercises of the Unsystematic Phonics Training

1. The child invents himself or herself a word and gets feedback by means of a corresponding
picture in case the word exists.

2. The child has to type a letter or grapheme corresponding to a sound and gets positive feedback
by means of green blocks and negative feedback by means of red blocks.

3. The child has to type an orally and visually presented word. As soon as a child starts typing, the
target word disappears.

4. Dictation. The child has to type an orally presented word.
5. Three pictures and corresponding words are shown. The child has to click on the word that is

orally presented.
6. A picture is shown and three visually presented words. The child has to click on the correct

word.
7. The child has to type a word in which a letter appears that is visually and orally presented.
8. The child has to type the rhyme of an orally presented word.
9. Flash words. The child has to type a word that is flashed (the corresponding picture remains

visible).
10. The child has to determine whether a target sound belongs to an orally and visually presented

word.
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on in each session. Children were reinforced after correct answers by pictures and
green blocks and after incorrect answers by red blocks.

RESULTS

For each outcome variable, a Generalized Estimation Equation two-level multilevel
analysis was conducted on the difference scores using robust standard errors to avoid
inflated type I error rates. The predictors were training condition and pretest score
(as covariate); training condition was coded as three dummy variables. To facilitate
interpretation, all computations were executed on centered variables. Centering re-
duces the covariance between linear and interactive terms. It thus helps to reduce
collinearity when predictors are correlated without there being a linear relationship
between the variables. With respect to each of the tests, we reported B values to indi-
cate the mean differences between training conditions on the centered scores and the
Intra Class Correlation (ICC) of each of the measures at pretest.

Productive Letter-Sound Test

The ICC of the productive letter-sound test at pretest was .13. The performance on
the productive letter-sound test of children in both the systematic phonics training
and the unsystematic phonics training increased significantly more than of chil-
dren in the control condition, B = 1.75 (95% confidence interval [CI] = .91, 2.59, p
< .001) and B = 1.54 (95% CI = .85, 2.24, p < .001), respectively. No difference was
found between the two training conditions, B = .21 (95% CI = –.80, .121, p = .68).

Free Sound-Isolation Test

The ICC of the free sound-isolation test at pretest was 0. The performance on the free
sound-isolation test of children in the systematic phonics training increased signifi-
cantly more than of children in both the unsystematic phonics training and in the con-
trol condition, B = 3.94 (95% CI = .66, 7.22, p = .02) and B = 6.62 (95% CI = 3.09,
10.15, p < .001), respectively. No difference was found between the unsystematic pho-
nics training and the control condition, B = 2.68 (95% CI = –1.03, 6.40, p = .16).

Reading Test

The ICC of the reading test at pretest was .08. The performance on the reading test
of children in the systematic phonics training increased significantly more than of
children in both the unsystematic phonics training and in the control condition, B =
3.52 (95% CI = 1.69, 5.35, p < .001) and B = 2.99 (95% CI = 1.37, 4.61, p < .001),
respectively. No difference was found between the unsystematic phonics training
and the control condition, B = –.53 (95% CI = –2.24, 1.19, p = .55).
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Spelling Test

The ICC of the spelling test at pretest was .13. The performance on the spelling test
of children in the systematic phonics training increased significantly more than of
children in both the unsystematic phonics training and in the control condition, B =
2.05 (95% CI = 1.26, 2.84, p < .001) and B = 3.09 (95% CI = 1.26, 4.93, p = .001),
respectively. No difference was found between the unsystematic phonics training
and the control condition, B = 1.04 (95% CI = –.72, 2.81, p = .25).

DISCUSSION

The present study was conducted to compare the differential effects of a system-
atic-phonics approach and a nonsystematic phonics approach. These two ap-
proaches had been implemented in two computerized phonics programs both
teaching the same grapheme–phoneme correspondences. Performance of children
in the two phonics approaches was compared with performance of a no-training
control group. Both experimental groups progressed to the same extent on produc-
tive letter-sound knowledge compared to the control group. On phonemic aware-
ness, spelling, and reading, the systematic-phonics group progressed more com-
pared to both the unsystematic training group and the control group.

Superior performance on the reading test in the systematic-phonics condition
cannot simply be due to relatively larger reliance on the required cognitive pro-
cesses in the systematic approach. That is, in the systematic-phonics training, chil-
dren benefited from four types of strategy: two strategies that supported reading
and two strategies that supported spelling. The reading-supporting strategies in-
volved the productive letter-sound training (from letter to sound) and Phase 8 of
the phonics training (from written word to spoken form). The spelling-supporting
strategies involved the receptive letter-sound training (from sound to letter) and
Phases 1 through 7 from the phonics training (from spoken form to written word).
Thus, the majority of the training activities (Phases 1 through 7) concerned spell-
ing. In the nonsystematic phonics training, the majority of training activities also
concerned spelling.

In sum, even in a transparent language such as Dutch, a systematic-phonics ap-
proach generally leads to better results than a nonsystematic approach. These find-
ings are in line with the meta-analysis of Ehri et al. (2001), which suggested that
English-speaking children benefited more from systematic-phonics instruction
than from nonsystematic or nonphonics reading programs on reading and spelling
skills. However, in the Ehri et al. meta-analysis, no direct comparisons were made
between systematic and nonsystematic phonics like in the present study. That is,
when systematic phonics was compared with nonsystematic phonics, the non-
systematic phonics always concerned a subordinate part of a total package of liter-
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acy activities, making definitive conclusions impossible. One may object that un-
systematic phonics not embedded in a total package of literacy activities is not a
fair implementation of the method. However, we define systematic-phonics pro-
grams as those programs in which prespecified sets of phonics elements such as
simple grapheme–phoneme correspondences and onset and rimes are taught se-
quentially. By analogy with this definition, we define unsystematic-phonics pro-
grams as all those programs in which phonics is taught without sequences of
prespecified sets of phonics elements. The need of embedding phonics in a total
package of literacy activities is not part of our definition.

Why is systematic-phonics instruction better? To answer this question, it is
helpful to use a definition on the alphabetic principle put forward by Byrne and
Fielding-Barnsley (1989): “the useable knowledge of the fact that phonemes can
be represented by letters, such that whenever a particular phoneme occurs in a
word, and in whatever position, it can be represented by the same letter” (p. 13).
This definition refers to the systematic aspects in alphabetic languages. That is, in
a full transparent language each phoneme is represented by one letter or grapheme,
and each letter or grapheme is represented by one phoneme. Children who need to
gain insight into a systematic system are probably best served when the instruction
they receive is also systematic. More specifically, the fact that the phoneme /s/ is
(almost) always represented by the letter “s” irrespective of its position in a word
can be taught by systematically confronting children to (regular) words with the
phoneme /s/ in different positions. Children who are confronted with too many
words at a time that consists of many different letters will have more difficulties
gaining insight in the alphabetic principle. In a reduced set of words consisting of
only a few letters, it is easier to detect the underlying systematics of the alphabetic
script. The processes taking place while discovering the alphabetic principle can
also be described in terms of covariate learning (Van Orden, Pennington, & Stone,
1990). This principle enables beginning readers to learn functional relationships
between orthography and phonology. That is, pronunciation of a word (e.g., /she/)
that goes together or covaries with its written counterpart (she) gives rise to a func-
tional unit on a word-specific basis. However, exposure to neighbor words show-
ing orthographical and phonological overlap (e.g., she, he, we) results in
subsymbolic covariations. In this example the phoneme /e/ covaries with the
grapheme “e” and thus gives rise to a functional relationship between this pho-
neme and its graphical counterpart. When functional relationships are learned at
this grapheme-phoneme level, rule-like reading behavior and reading in a self-
teaching way (Share, 1995) becomes possible. In short, systematic exposure to a
reduced set of overlapping words consisting of a few letters, which was the case in
the systematic-phonics training, makes it easier for beginning readers to gain in-
sight in the alphabetic principle than exposure to a large amount of words.

Insight into the alphabetic principle goes together with a larger degree of pho-
nemic awareness, because in both cases consciously abstracting away from the
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whole-word sound stream is necessary. In the present study, children in the system-
atic-phonics approach progressed more on phonemic awareness than children in
the control group. This suggests that phonemic awareness is enhanced by reading
and writing practice. This idea corresponds with the view that “the acquisition of
phoneme awareness and the acquisition of alphabetic literacy is one of reciprocal
causation” (Morais, Mousty, & Kolinsky, 1998). Initial alphabetic knowledge—
that is, knowing the letters—is required for phonemic awareness, which in turn fa-
cilitates reading development (Morais, 1987; Morais et al., 1998). For children
who are able to read, it is easier to fulfil phonemic-awareness tasks of higher com-
plexity such as phoneme-reversal tasks.

Thus systematic alphabetic instruction is necessary to obtain insight into the ab-
stract nature of the phoneme. In this respect, it is interesting to note that children in
both experimental groups progressed to the same extent on letter-sound knowl-
edge. They do not need a high degree of abstraction skill to learn the associations
between letters and sounds. Frequent exposure to graphemes and their correspond-
ing sounds resulting in paired-associate learning, as was the case in both phonics
programs, seems to be sufficient to make children learn grapheme–phoneme corre-
spondences. However, to recognize and use letters in words is yet another skill.
Reading requires the skill to blend letter-sounds or larger chunks into words. For
this skill, a higher level of abstraction is needed, because the sounds cannot be
merely put one after another to obtain understandable words. For example, blend-
ing an isolated plosive followed by a vowel and again a plosive is impossible with-
out inserting a schwa after each plosive. For example, blending the letters P I P
sounds like /pu/, /i/, /pu/, which does not necessarily easily cause the sound string /
pip/. Only when this letter string in pronounced as a whole is it possible to pro-
nounce the plosive ps without a schwa.

For spelling it is necessary that before sounds can be converted into letters,
those sounds have to be extracted from the whole-word sound stream, a skill also
dependent upon a high-abstraction level. Thus, for skills requiring a higher level of
abstraction, a systematic approach appears to be more fruitful than a nonsys-
tematic approach.

Do these results mean that other reading approaches such as whole-word and
whole-language instruction are not useful at all? We believe that elements of these
approaches are very useful for developing early literacy skills in children. A
whole-word instruction method can be useful for children who are at the beginning
of their literacy development, so they may grasp the notion that written words refer
to objects of concepts in their environment. We agree with whole-language adher-
ents that an authentic learning environment is important for learning to read. In
constructivist theories of learning (e.g., Jonassen, 1994), the need for authentic tasks
in meaningful contexts is also emphasized. The anchor story (Bransford, Sherwood,
Hasselbring, Kinzer, & Williams, 1990) in the systematic-phonics training provided
an interesting and meaningful context for kindergartners. Whole-language adher-
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ents also emphasize the communicative function of written language (Stahl &
Miller, 1989), an idea that was adopted in the present systematic-phonics program
by telling the children that the only way of communication with the mice was by
writing. These examples clarify that systematic-phonics instruction can be easily
implemented for young children in a meaningful and attractive context.
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