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ABSTRACT

The research discussed in this report is a continuation of am effort
to develop a set of diagnostic subtests in phonics and structure with
empirically determined mastery levels which will assess the word identi-
fication skills of elementary school children.

In spring 1977, a prototype of the test battery was developed and
pilot tested on 282 pupils. Between winter 1977 and spring 1979, the
subtests were administéréd to approximately 1700 eleméntary school students
from five régions of the country. This report documénts the révisions
made in the test battery following a winter 78/79 and spring 1979 admin-
istration of the Phonics and Structure Subtests. The report also des-
cribes a study in which the revised subtests were administered to 80
second and third grade pupils.

The primary purpose of this study was to obtain item analysis in-
formation for use in the preparation of the subtests for the final ad-

in spring 1980:. While only minor revisions were necessary, these revi-
- sions should improve the diagnostic precision of the tests and eliminate
of specific distractor categories.
Anothér purpcse of the présent study was to evaluate the grade level
appropriateness of each subtést. Results indicated (a) the Phonics Sub=

tests could be administered to younger children (first graéé), and (b) the

% 12
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Structure Subtests could be administered to older children (fourth and
fifth grade for Affixes, and fourth grade for Possessives & Contractions).
This report is the fourth report in a series of five: The final

report in the series; which will be available in fall 1980, will mark the
by the Project on the Assessment and Analysis on Word Identification Skills

in Reading:

xii



éffort begun in spring 1977 by the Project on Assessment and Analysis of
Word Identification Skills in Reading. The focus of the research over
the last three years has been (a) to identify those word identification
skills which appear to rélate most closely to the comprehension of written
language; and (b) to empirically determine mastery levels for each word
identification subtest based on performarice of groups of subjects strati-
fied by comprehension ability.

The ultimate goal of the research is the development of a sét Of
will assess the word identification skills of elementary school children.

The test battery consists of five subtests within two major skill areas:
phonics and structural analysis: The Word Identification Test battery,

in making Sound instructional decisions based on the accurate assessment of

word identification skills.
Ii spring 1977, a prototype of the test battery was developed which
- assessed skills in three broad areas of word iééntificétibh: pﬁOnicé,
structure, and context: In order to provide baseline information, the

battery also included a section assessing reading readiness skills. the

prototypes were pilot tested on a total of 282 pupils in grades orie;

three; and five. Following the data analysis, revisions were made on the

individual subtests (Johnson, Pittelman, Schwenker, Shriberg, & Morgan-

P,
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ture and contéxtual analysis) and the reading subtest of the Metropolitan
Achiévémént Tests (Farr, Prescott; Balow, & Hogan, 1978) were administered
to approximately 1150 second; fourth, and sixth grade public elementary
school children from fivé fééiéﬁé of the United States (Johnsop &t al.,
1978). Following analysis of the data from these test administrations,
the criteria which guided test Construction were evaluatéd, and additional
criteria were incorporated in the development of thé present tests (Eg_.hn‘scn,
Pittelman, Schwenker; & Shriberg, 1979; Johnson, Shriberg, Pittelman, &
Schwenker, 1979): Furthermore, a decision was made to limit the develop-
ment of the Word Identification Tést battéry to the areas of §ﬁéﬁié§ (with
Consonants and Vowels Subtésts) and structural analysis (with infiected
Endings and Affixes Subt&sts).

In winter 78/79, the revised Inflected Endings Subtest was administéred
to 143 third and fourth graders, and the revised Consonants Subtest was
administerad t6 187 third through Fifth graders. In spring 1979, the re-
vised Affixes Subtest was administered to 257 fourth and fifth graders and
the revised Vowels Subtest was administered to 190 third through fifth
graders (Johnson, Pittelman, Séﬁwéﬁkéf, & Shriberg, 1979; Johnson, Shriberg,
Pittelman, & Schwenker, 1979):

This report documents the revisions made in thé Phonics and Structural
Analysis Subtests following the winter 78/79 and spring 1979 administration

6f the Phonics and Structure Subtests, and also describes a study in which



the revised subtests were administered to 80 second and third grade pupils.
The primary purposes of the stuéy conducted in fall and winter 79/80 were
to obtain item analysis information prior to preparation of the final
version of the tests and to evaluate the tést directions and administrator's
In spring 1980, the final version of the Word Identification Test
battery was administered to approximately 600 first through fifth grade

. -

éléﬁéﬁﬁéfy school students:. The performance data will be used to examine
correlations between reading subskills, as measured by the various sub-
tests in the Word Identification Test battery, and global comprehension
ability, as measured by a standardized reading test. In addition, the
data collécted in spring 1980 will be used to establish empirically based
levels of skills mastery for each of thé reading subskills assessed in
the battery. Results of the above analysis will form the basis of the

final Eroject monograph which will be pubiiéhéé in féil 1980.

b
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DEVELOPMENT OF THE STRUCTURAL ANALYSIS SUBTESTS

battery assesses students' skills in the areas of inflected endings, con-
tractions and possessives, and affixes.
Method

SUBJECTS

A total of 80 second and third grade pupils from Belleville Elementary
School participated in the study to evaluate the three structure subtests
(see Table 1): Belleville; Wisconsin is a rural community approximately
30 miles from Madison: All four classrooms participating in the study were
heterogeneously grouped:
STIMULI

The structural anaiysis cdmpohént of the Word Identification Test

battery is comprised of three subtests: revised versions of the Inflected

sives Subtest.

Inflected Endings Subtest

A 39-item test of inflected endings was developed. Seven different
target inflected endings were assessed by the revised subtest compared to

eight assessed in the winter 78/79 version. The target inflected endings

)

[ 298
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Table 1

Structural Analysis Subjécts by Grade

(N = 80)
Grade 2 Grade 3
Classroom A 21
€iassroom B 22
Classroom C 19
Classroom D 18
Total per grade 43 37
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assessed in each véréibn, as Wéii as the number of itémé for each target
inflected ending, are presénted in Table 2.

Anaiysis of the data from the winter 5@/59 éamihiétrétion of the In-
flected Endings Subtest to fourth and fifth grade studénts had Shown a
marked ceiling effect. Performance on items involving the possessive use

of the apostrophe, however, showed significantly lowér scorés. Because of
this iﬁcénéiétenc?; a aécisidn was made to delete L§_ana §L_w0ra§ both as
items and as incorrect response choices from the Inflected Endings Subtest
tractions as alternative uses of the apostrophe.

The elimination of words containing the 's and s' led to a second
change in the Inflected Endings Subtest: Because 's and s' endings had
been frequéntly used as incorrect response choices in the subtest; and
because many of thé root words in the tést had too few inflected forms o
dgenerate répiécéménﬁ inc&rréct response choiCés, new root words had to be
seiecﬁea E'o'r 36% OE ti’le iﬁems.

Another consideration, the length of thé itém stems, led to a third
type of revision in the Inflected Enéings Subtest. These féviéioné were
aimed at easing the reading load of the Inflected Endings Subtést by
shortening sentences whenever possible while still retaining adequate
context for the correct response. Sentence shortening would serve to
make the subtest more éﬁﬁiéﬁiiéfé for second and third grade students, the
intended target population.

The format for the revised Infilected Eﬁ&iﬁég Subtest remained similar

to thé format of the prévious version of the test: Pupils saw a sentence

P,
(Vn)



Table 2
Target Inflected Endings Assessed in
Winter 78/79 and Winter 79780 Versions of the

Inflected Endings Subtest

Number of Items

Target Inflected Ending Winter 78779 Winter 79/80
s {plural) 6 5
(e)s (verb) 5 6
(i) ed 5 6
ing 5 3
;s or s' 4 -
(i)es 3 -
er 3 3
est 3 3
y - 1
Other Target Words
tense marker (with ,
1S€ marker | - 1
vowel change)
root (corréct résponse) 9 11
FTotal Number of Items 43 39
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with a word missing and were instructed to select thé response choice (pro=
vided below the sentence) that best completed the sentence. However, a

fourth response choice, none of these; was added to the revised test to

increase its reliability: The revised Inflected Endings Subtest, there-
fore, contains four response choices for each item: Resporise choices con-

sisted of root words, root words plus inflected endings, and the resporse

choice none of these. Figure 1 is a copy of the directions and practice

items from the revised Inflected Endings Subtest:

Contractions & Possessives Subtest

A 3l-item test was &éééiéﬁé& for the current study to assess children's
knowledge of contractions and possessives. (In the previous test battery,
contractions were not assessed and possessives items were incorporated in
the Inflected Endings Subtest.) The rationale for assessing both contrac-
tions and poSSes5ives in the same test is that both constructions use the
apostrophé, although to convey different meanings. The ability to dis-
tinguish bétwéén thésé two uses of thé apostrophe is important for obtaining
the intended méanihg of connéected text WhiCH, in turn, affects comprehension.
Consider, for example, the following two Sentences:

éggfggggiiead part in the school piay madé Tom ﬁééioué.

(Possessive form)

George's lead actor and Tom's assistant director in the

school play. (contracted form)
To comprehend, a reader must be able to distinguish between the different
meanings of the apostrophe in the word George's in these two seemingly
similar sentences.

21



Infiected Eﬁdings

ach of the sentences below has a word missing. Read cach sentence.
Ihcn carefully read each_of the words below the sentence. Draw a circle
around the word that best complctes the sentence. Sometimes, ''none of

these'" may be thc best answer, because a correct word is not given:

A. | iler piece of cake is _ _ than mine.

big biggest bigger none of these
B. Doctors were at the hospital.

need needed needing ' none of these
C. | The puppy . _ _ out of the box.

[»]
jump jumper jumping none of these

Figure 1. Directions and practiceé items from thé first page of the

infiecteci éndings éubtest.
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was to conduct a survey of basal materials, identifying the contractions
EY§iééii§ taught to second,; third, and fourth grade students, and the for-
mats used to teach and test these contractions: The four widely used basal
series selected for review were: Ginn 720 (Ciymer et al., 1978 Rainbow
Edition); Heath and Company (Witty, Bebell,; & Freeland, 1968 Edition),
American Book Company (Johnson et al., 1968 Edition), and Houghton Mifflin
(Durr et al., 1974-78 Edition). A skills management system, the Wisconsin
Désign for Reading Skill Development (Otto et al., 1972, 1975), was also
reviewed. The review of these materials revealed that many contractions
are taught by the end of thé second gréaé, and that all of the common con=
tractions receive instructional attention by thé end of third grade.

The second step in developlng the Contractions & Posse ssives Subtéét
was to select the contractions to test and decide the number of items
needed to assess each target contraction. As with the other two structure
subtests; the number of target items for each contraction was based on
frequency information. First, the contractions were grouped into categories
based on which member of the word pair was contracted. For example; Con-

tractions of will, such as I'll; we'il, he'll, and they'll formed ohe con-

traction category. Then, The American Heritage Word FrAguency Book

lThxs book is a word 1Ist based on the examlnatlon of publlshed materlal

for children in third through ninth grade, and contains 5, 088 721 tokens and

86,741 words: - Over 5 million words of running text were extracted for analy-

sis from 1,045 different pubixcations, with a total of 90 schools part1c1pat—

ing in the study: Table 3 presents the results of the analysis of the 600

most frequent words for the presence of target inflected endings.
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(Carroll, Davies, & Richman, 1971) was used to determine the frequencies of
each of the specific contracted forms within the categories. Based on these
frequency tabulations, the contraction categories were rank-ordered and a
proportional number of specific contracted forms were selected for assess-
ment in the new subtest. This category and frequency information is
summarized in Table 3.

In addition to 21 items assessing contractions; 10 items were created

sives Subtest. The target possessive and contracted forms assessed in the
SﬁEEééE, as well as the number of items for each form, are presented in
Table 4.

The format of the Contractions & Possessives Subtest required that
pupils read a sentence which contained an underlined contracted or posses-
sive word, and then ci-clé the response choicé (from four possiblé responses
lined word in the sentencé. Sentences for each item were brief and similar
in vocabulary level to minimize variation in performance due to differences
in pupils' vocabulary knowledge: Figure 2 is a copy of the directions and
practice items from the Contractions & Possessives Subtest:

As mentioned above, there werc four response choices for each item.

The response choices for items varied, depending on whether the item
assessed a contracted form not ending in apostrophe s (such as they've),
a contracted form ending in apostrophe s (such as what's), or a possessive

form ending in apostrophe s (such as Tony's).
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Table 3

Frequency of Contractions® and Rank Order and

B ) Contraction Rank order i\jﬁm*b"ég 6@71@1&,5 fitéiﬁg
. Contraction fregquency by category by category

aren't 239 1 6

doesn't 590

hasn't 98

Shouldn't 90

weren't 176

won't 756

it's 2;178 2 3

here's 118

what's 482

it'11 65 3 3

they'll 120

you'll 524

they’ve 53 3 2

you've 317

i'd (had) 534 5 2
B we'd (had) not listed
) she'd (would) 130 6 2
: it'd (would) 11

I'm 1,848 7 1

let's 892 8 i

you're 848 9 1

American Heritage Word Frequency Book. 95
2l
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Table 4

Target Forms in Winter 79/80

Contractions & Possessives Subtest

Target Forms ~  Occurrences
n't (not) 6
11 (will) 3
'd  (would) - 2
've (have) 2
'd  (had) 2
'‘m (am) 1
's  (us) 1
're (are) i
's (is) 3
's (possessives) 10
Total 31




Contruactions and Possessives

Reud cach sentence below carefully. Then decide which meaning the

apostrophe mark (') has in the underlined word. Circle the choice given
below the sentence that teils the meaning of the underlined word. In_
some cases, '"none of these' may be the correct answer because the real
meaning of the apostrophe in the undcerlined word is not given.

AL The cuckoo clock's been broken for a long time.

possessive clock is clock has none of these
B. | There wasn't any question that Andy was the best runner:

possessive ' was none was no none of these
C. | The wind's energy is used by windmills to raise water.

possessive ' wind has wind is none of these

Figure 2. Directions and practice items from the first page of the

Contractions & i?'ossessives éubtest.

o
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The four response choices for all the items which assess a contracted
form not ending in apostrophe § consistéd of the corréct responsé choice,
two response choices consisting of two-word combinations which coild make
sense in the context of the sentence but did not cotréépbnd to the con-

tracted form, and the plirase noné of these. Thus, if the target contracted

form was they've, the incorrect response choices might be "they did," "they

gave," and the phrase none. of_these.

The formation of response choices for target words ending in apostrophe
s was the same regardless of whether the apostrophe s represented a posses-
sive or a contraction: The four response choices included the word posses-

which comprised the target contracted form; and the phrase none of these.

For example, for the target word what's, the response choices were (1) pos-

’

sessive ', (2) what has, (3) what is, and (4) none of these. For the target

word Jan's, the response choices were (1) possessive ', (2) Jan has, (3) Jan

was, and (4) none of these. The only exception in the formation of the

response choices was. when the phrase none of these was the correct answer.

Affixes Subtest

A S54-item subtest was developed to assess students' knowiedge of
affixed words: A total of 18 target affixes was assessed in the revised
subtest, compared to 20 assessed in the previous version. The target
affixes that were selected for the subtest, as well as the number of itéms

for each type of affix, are presented in Table 5.



Table 5

Comparison of Target Affixes Betweéen

épring i§7§,and Winter 79/86 Subtests

Spring 1979 Winter 79/80

) : Number of Number of

Target Affixes - Test Items Test Items

dis-
in-/im-
inter-
non-

pre-

re=

sub-

un-
~able/-ible

W W W w W w wow w

-ance/-ence

-ant/-ent
-en
~er/-or
-fuil

w o w w

-ion/-tion/-sion

w W

-less
_iy
-ment

-ness

L I -~ S N G N O N O S N Y
|

w W w Wi

-ous

Total 80 54

o
O
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Analysis of the data from the previous administration of the Affixes
Subtest had raised several issues regarding the design of the test items

and the length of the subtest. These concerns resulted in four kinds of

in assessing the 18 target affixes. The previous version of the subtest
included several root words containing bound bases.? There was somé concern
that words with bound bases might confound the assessmént of childrén's
knowlédge of the affixed element. Therefore, despite the high frequency

of affixed words contéining bound bases in the Engiisﬁ ianguage; it was
decided that theé number of root words with bound bases in the revised
Affixes Subtest would be limited. When words containing bound bases are
used in the revised subtest;.the bourid form of the word occurs in all four
response choices. For example, in the item with the root word collect,

sions of the word coliect (i:e:, collection, recollect, collector; collect-

ible) . Lecture or elect do not qualify as response choices. Similarly,

in the item déiﬁé the root word invent, which contains the bound base vent,
all response choices include invent; thus prevent does not qualify as a
distractor.

The second aréa of revisions focused on thé vocabulary lévél of the

root w0réé éné their corréSpOnding affixed forms. Eiementary school

2# bound base is a linguistic element, rather than an independent,
meaningful word. An example of a bound base is the element lect as in
the words collect and lecture. Approximately half of all suffixes and
73% of all prefixes attach to bound bases.

30




O

ERIC

Aruitoxt provided by Eic:

19

children's familiarity with each root and affixed word in the prévious
version of the Affixes Subtest was determined from information in The

Living Word Vocabulary (Dalé & O'Rourké, 1976).° For many itéms in the

subtest, the root word was familiar to studeénts at a particular grade
level, but the affixed forms of the samé root word were not. For example,

the root word act is listed in The Living Word Vocabulary as being familiar

to a majority of second, third, and fourth grade pupils. Yet several of
the response choices, affixed forms of the root word act such as inactive
or activated, are familiar only to pupils at the eighth grade level and

vaééﬁuiéfy levels as Eéﬁéiéféﬁf as possible both within and across test
items. Root words from the previous version of the subtest which did not
vield affixed forms familiar to second, third, and fourth grade pﬁpilé
were replaced with root words whose affixed forms aré wéll known by
students at these grade levels.

A third aréa of concern régarding thé prévious vérsion of the Affixes
Subtest was the variation in spelling between certain root words and their

affixed forms. For example, in the previous subtest, the root word day is
changed to daily when the suffix -ly is added: To minimize the effect of
such alterations in spelling, the revised version of the Affixes Subtest

rather than the isolated affixes used in the previous version. The

3rhé Living Word Vocabulary 1ists 43,000 words and their percentage
scores based on how familiar the words are to students in grades 4, 6, 8,
10, 12, 13, and 16.
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affixed portions of each response choice are also undérlined in the re-
vised subtest to help students focus their attention on the affixed com-
ponent. Furthermore, the base or root word for each item is shown be-
neath thé item number and is set off in a box for €asy récoénition.
Finally, a decision was made to shorten the Affixes Subtest by delet-
ing one item from each of the 20 affix categories and to eliminate two

of the farget affixes, »ant/-ent and —~ance/-ence. Performance had béen

lower on these two affixes than on the other affixes assessed in the pre-

vious version. Moreover, these two affixes created problems in item con-

sion of the Affixes Subtest consists of only 54 items; and requires a
shorter administration time: This adjustment in length helps to make
the Affixes Subtest more appropriate for second and third grade students:
The format for the revised Affixes Subtest is similar, but not
identical, to the format of the previous version. In both tests, pupils
read a prose description of the affixed word and weré instructed to circle
the response choice (from four response choicas provided below the descrip-
tion) defined in thé stem. In the revised subtést, however, the stéms are
shortened and the root word is shown beneath each item numbér. The re-
sporise choices for the revised subtest include the correct response affixed
word and three other affixed forms of the same root word which do not fit
the description or definition given in the item Stem. In the previous

version of the subtest, response choices consisted of only the isolated

Co
Do
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affixes. Figuré 3 is a copy of the directions and practice items from

the current Affixes Subtest.

PROCEDURE

Each classroom of children received ali threes Structure Subtests:
Inflected Endings; Contractions & Possessives, and Affixes: The Inflected
Ehdihéé Subtest was given first. Administration time for the Inflected
Endings Subteést (including directions and practice items) was approximately
25 minutes for second grade students and 15 minutes for third grade students.
After a 30-minuté breéak for récéss, thé Contractions & Posséssives Subtest
was administerea; this subtest (inciuaing éireCtioné and practiCe itEms)
took approximately 38 minutes for second grade students and 35 minutes for
third grade students: Total administration time for the Affixes Subtest,
the last subtest given, was approximately 33 minutes for second grade
students and 25 minutes for third grade students.

All tests were administered by staff members of the Wisconsin Re-
search and Development Center for Individualized Schooling with the
assistance of one additional person hired by the Project to aid with test

administration. Testing was conducted one morning in Deceémber 1979.
Results
STRUCTURE SUBTESTS

Summary statistics for the 80 second and third grade students on

the Structure Subtests (infiectea Enéings; Confracfions & @oéééssivéé,

33



22

Affixes

Look at each
root or base
sentencc are
word part or
defined in t

row and rcead the word in the small box. This word is the
word for the sentence. Now read the sentence. Below the
four answers, each containing the root word plus another
parts:. Draw a circle around the word that 1is described or
he sentence:

AL A word that describes a person who is not happy:
o | - ,
nappy unhappy happiest happily unhappiness
!
!
B. | A word that means the quality of being sweet:
sweet ggsweetCnéd sweetness sweeter sweetest
C. ! A word that describes a car that can not be driven:
drive | driving driver drivable undrivable
|
o E— - _— e
-
_Figure 3. Directions and practice items from the first page of the

Affixes Subtest.

34
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éummary Statistics for the

Structure Subtests

23

(N = 80)

- e _Range

Number of percent 7 (percent

Subtest B 7777j}%@@irﬁﬁirg§o?r§étri7 S:Db: correct)
Inflected Endings 39 75.23 18.31 23.08 - 97.44
Contractions & 31 58.95 20.65 19.35 - 96.77

Possessives

Affixes 53 48.61 22.13 0.00 - 90.57
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The large variance in mean Scores between thé thrée subtésts led to
cértain conclusions régéraihg the grédé level appropriaténéss of these
Subtests. This issué is discusséd in theé concluding Séction of this re-
port.

Data from thé threé Structuré Subtests were also used in t-tests for
significant différences in performance due to sex and grade level. Sum-
mary information on the Eftests for sex and grade level differences is

presented in Tables 7 and 8, respectively.

medium; and low reading groups based on subjects' percentile scores on the
stardardized reading tests. T-tests were used to examine between-group
differences on each structure subtest and on the structure component as a
whole. Summary information from this analysis is presented in Table 9.
examined by item categories within each subtest. Tnis information, as well

as reliability estimates for each subtest, is presented below.

Inflected Endings Subtest

Of the 39 items on the Inflected Endings Subtest, students obtained
a mean score of 30.89 (79.23%) correct. 1In order to identify items on
which students performed poorly, and to obtain an estimate of the reli-

ability of the Inflected Endings Subtest as a wholé, the raw score data

‘ 36




25

Table 7

Summary of t-Tests for Differences

Due to Sex

- (N = 80; &f = 78)
N X t-value Probability
Inflected Endings
Boys a2 .75 S
o B o 2.11 .038
Girls 38 .84
Contractions &
Possessives
Boys 42 .55
- 7 1.94 .056
Girls 38 .64
Affixes
Boys 42 .47 o
: .72 .47
Girls 38 .51
Total Test
. Boys 42 .58 o -
o , N 1.58 .118
Girls 38 .64
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Table 8
Summary of t-Tests for Differences
Due to Grade Level

(N = 80; df = 78)

N X t-value Probability
Inflected Endings
Grade 2 43 173 -
o 7 3.83 .000
Grade 3 37 .87
Contractions &
Possessives
Grade 2 43 .54
2.53 .013
Grade 3 37 .65
Affixes
Grade 2 43 .39 L o
. . o o 4.49 . 000
Grade 3 37 .59
Total Test
Grade 2 43 53
B o B o 4.31 .000
Grade 3 37 .69
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Table 9

Description of Reading Groups and Summary of

t-Tests by Subtest

_ Low ~ Medium _ High
- 0-33 percentile 34-79 percentile 80-99 percentile
N 13 45 22
X .4753 .5799 .7483
S.D. .112 .182 . .132
S.E. .031 .027 .028
Comparisons
Low-Medium Medium-High Low-High
(df = 56) . (df = 65) (af = 33)
t-value Probability t-value  Probability t-value Probability
Inflected Endings 1:55 1125 3:38 .001 ~ 4.85 .000
Contractions & 2.23 -030 3:63 -001 6.25 .000
Possesslves
Affixes 1.60 ;116 3:24 .002 4.43 .000
) Total Test 1.96 .055 3.86 .000 6.25 . 000
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were subjected to an item analysis. The resultant Hoyt reliability estimate
for the subtest was .91 with a standard error of measurement of 2.06.

A rank-ordered listing of students' performance on each inflected end-
ing category is presented in Table 10. The mean percent correct on these
categories ranged from 90.8% (for the ing ending) to 51.2% (for the item

assessing "kept").

Contractions & Possessives Subtest

Students obtained a mean score of 18.27 (58:95%) correct on the 31 items
on the Contractions & Possessives Subtest: In order to identify items on
which students performed poorly and to obtain an estimate of the reliability
of the subtest, the raw score data were subjected to an item analysis. The
resultant Hoyt reliability estimate for the subtest was .88 with a standard
error of measurement of 2.16.

A rank-ordered listing of students' performance on each of the contrac-
tion catégories and on the posssessive apostrophe category is presented in
Table 11. Méan percent correct on these categories ranged from 90.0% (for

Affixes Subtest

Of the 53 items on the Affixes Subtest, students obtained a mean score
of 25.76 (48.61%) correct. In order to identify items on which students
pérfbrmed pcoriy and to obtain an estimate of the reliability of the Affixes
Subt&st, thé raw scord data weré subjected to an item analysis. The result-
ant ﬁOyt reiiabiiity estimaté for the subtest was .93 with a standard error

of meaSurement of 3.ii.

o
lan}
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Table 10

Rank-ordered Listing of Mean Percerit Correct

on Inflected Endings Item Categories

) category © Number of Items Mean Percent Correct
ing 3 90.8
root word B
(as correct 11 85.7
response)
er 3 80.8
es 6 79.9
est 3 79.9
y 1 77.5
(i)ed 6 73.2
"kept"

S 1 -
change)

tr: ‘1-1




Table 11

Rank-Ordered Listing of Mean Percent Correct

on Contractions & Possessives Categories

Category Mean Percent Correct

Number of Items

am 1 90.0
is 3 81.7

81.3

=

are

us 78.7

[

69.3

[e) 0]

not
will 3 65.4
have : 2 63.7
had 2 58.1
would | 2 54.4
Possessive ' 10 36.7

apostrophe
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A rank~ordered listing of the affix categories is presented in Table 12.
Mean percent correct on there categories ranged from 67.1% (for the -ful

category) to 27.9% (for the =-(t)ion category).

(%W
Q.
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Table 12

Rank-ordered Listing of Mean Percent

Cafégény44777777 - Nﬁﬁbé%iéfiiﬁéﬁs 7 7 Eéah Péiééé& gpriéét
Prefixes: (23)
re- 3 62.1
non- 3 53.7
dis- 3 52.0
un-= 2% 48.1
in-/im- 3 43.7
Sub- 3 37:1
_inter- 3 32.4
pre- 3 31.2
Suffixes: (30)
-ful 3 67:1
—or/-er 3 58.3
-less 3 55.0
—able/-ible 3 53,7
-ment 3 52.9
-1y 3 50:8
-(i)ous 3 50.4
~en 3 47.4
— -ness 3 47.1 ..
-(t) ion 3 27.9

Noté: Oné item assessing un- was deleted from analysis due to a typograph-

ical error: in the test booklets.

14
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DEVELOPMENT OF THE PHONICS SUBTESTS

The winter 1979/80 Phonics test consisted of two sections: a Conso-
nants Subtest and a Vowels Subtést. Thé two subtests were developed in-
dependently, although similar guidelines were followed for the development

of test items and for test format.
Method

SUBJECTS

The four classrooms from Belleville Elementary School participating
in the study to evaluate the three Structure Subtests aiso participated
in the study to evaluate the two Phonics Subtests. A total of 39 second
grade students and 34 third grade studeénts took both the Consonants and
Voweis §ubﬁests.
PROCEDURE

The Consonants and the Vowels Subtests were administered the same
morning. After thé Consonants Subtest was administered; the children had
a half-hour récéss, followed by the administration of the Vowels Subtest.
Both subtests weéré given in January 1980 by staff members from the
Wisconsin Research and Development Center for Individualized Schooling and
by Specially trained personnel hiréd by thé Project. Directions for both

subtests were read from administrator's manuals.

33
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Consonants Subtest

After the booklets for the Consonants Subtest were distributed and

the student identification information entered on the cover, the examiner

explained to the students that they would be listening for consonant
sounds at the beginning of words: The examiner then worked with the
students on four practice items. One practice item represented each of
the following categories: single-letter consonants with one common sound
correspondence, single-létter consonants with more than oné common sound
corréspondenceé, consonant clustérs, and consonant digraphs.

For éach item, students were directed to look at the synthetic word
in the box and to pronounce the word silently to themselves. They were
told to especially note the underlined lettsr(s) in the word, and to decide
the sound made by that underlined part: Next, the examiner read the names
of the four pictures in the row: The students' task was to circle the
_Picture whose name began with the same sound as the sound made by the
underiined part of the synthetic word:

Following discussion of the four practice items (between 8 and 13
minutes), the children were led through the test. The examiner Pédéa the

children through each test item, saying, “put your finger on Row # _ "
and "Say the made-up word to yourself." The examiner then named thé four
picturés in thé row. This proceéure was

répéated for each ifem on the

test.
When the Initial Consonants section of the Consonants Subtest was

completed, the examiner explained to the students that they would now
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begin listening for consonant sounds at the end of words: The examiner
sounds (using as examples a single-letter consonant with one common sound
correspondence, a consonant cluster, and a consonant digraph): At the end
of the practicé périod (betwéen 4 and 10 minutes), the examiner ied the
children through the actual test items naming each picture as before.
Total test time for both the Initial énd Fihai Consonants sections (in-

cluding practice items) ranged from 38 to 43 minutes.

Vowels Subtest

The Vowels Subtest was administéred in the same way as the Consonants
Subtest, except that students wére instructed to listen to vowels sounds
in the middle of words (51 items) and at the égé_bf words (5 items).
Practice items were provided for items in both positions.

Total test time (including practice items).réhgea from 27 to 30 minutes

STIMULI

Consonants Subtest
The present version of the Consonants Subtést was deésigned to assess
45 different svelling-to-sound corresponderices. Sounds selected for
testing were represented by single-letter consonants, two-létter consonant
clusters, and two-letter consonant digraphs. The 45 target correspondénces

were assessed in 90 items, as compared with the previous version, which

[3eNS
~3
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assessed 25 target correspondences in 8l items. The revised Consonants
Subtest was designed to be more global, assessing almost twice as many
correspondences as in the previous test. The two tests, however, were
were created for each correspondence:. It was intended that teachers would
evaluate children's performance in the present version of the Consonants

was the case in the previous version of the test: For example, a student
making éif§£§ on correspondences represented by cl-, -nt, -mp, gr-;, and
st+, would be viewed as having difficulty with consonant clusters in
general, rather than with these five correspondences in particular.

Of the 90 items comprising the Consonants Subtest, 59 items assessed
spelling-to-sound correspondences of consonants in initial position and
31 items assessed correspondinces in final poSition. Each itém on theé
subtest COhéiStéd of a SYntﬁetic word with the target ie££Er(s) underlined
éha four response choices in picfure form. Students were directed to read
the synthetic word silently to themselves and to determine the sound

_represented by the underlined letter(s): Next, they were told to listen

underiined letter(s) in the target synthetic word. Figure 4 is a copy of
the directions and practice items for consonant correspondences in initial

position from the Consonants Subtest.
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PHONICS: Consonants

Initial Position

In each row, look at the made-up word. Notice that there is a letter
or letters underlined at the beginning of that word: Read the word
to defgéif and decide how the underlined letter or letters sound.
Then listen carefully as I read the names of the pictures in the row

A. -
fape
B.
cag
C. e lC -~
2
i
- z
groon :
D.
chilp

Figure 4. Directions and practice items from the first page section of the

Consonants Subtest for Initial Position,
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Target consonant sounds for the preésent test were selécted according
to their frequencies of occurrence in the Venézky (1962, Note 1) tabula-
tions of the 20,000 most common English words. All singlé-létter con-
ceeding 150, and all two-letter consonant cluster correspondencés with frequencies
éxceeding 110, were selected for incliusion in the Consonants Subtest. These 45
spelling-to-sound corresporidéncés each appeared in two oné-syllablé target Syn-
thetic words that conformed to phonological principles of the English language.
Tﬁé response cﬁoicés for each item were four picturés whose names aré
Wéii known to éiéméﬁtary §chooi chiiéren. For each target item, the
four résponseé choicé categories were: a Correct response choice, a

Visually Close response choice, an Acoustically Close response choice,

choice: For the six items assessing the three single-letter consonants
SELECTION OF TARGET SOUNDS. Spelling-to-sound correspondences for

consonants can be classified into three major categories: single-letter

consonants, two-letter consonant clusters, and consonant digraphs. Of

respondeniceés in initial position and 31 assessed thém in final position.

"According to the Venezky (1962) tabulations, 23 of the 24 single-
létter consonant corresponderices have frequencies exceeding 150 in the

20,000 most common English words. (The exception is y which, when it

50
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assumés consonant status in initial position, has a frequency of only 50;
because of this low frequency value, y is not assessed in the Consonants
Subtest). Two othér Single-letter consonants, X and z, were also not
assessed in the Consonants Subteést. Although their frequencies exceeded
150, it was either extremely difficult or impossible to develop items for
these two correspondences utilizing only one-syllable words. The 21

Nineteen two-letter consonant clusters were identified as having
frequencies of over 110. The 19 different consonant clusters, their
frequencies of occurrence and the §6§i£iéﬁ§ in which they were assessed

Of thé séven two-letter consonant digraphs, only five had great

enough frequéncies to warrant inclusion in the Consonants Subtest:
These five aigrapﬁs, all with fréqUEnéiéé éxdeéaihg 150, are: sh, ng,
th (voiceless), ch, and ph. Theé fréquéncy of occurrence of each digraph,
as well as the position in which each digraph is assessed, is preésented
in Table 13:

SELECTION OF RESPONSE CHOICES. There were four types of response

choices for each item: a Correct response choice, a Visually Close

response choice; an Acoustically Close response choice; and a "Neither"

(neither acoustically close nor visually close) response choice. For



40

Tabie ij

iarget éorrespondences in Consonants Subtest

by Frequency and Position

Example Total frequency Position assessed
fnitial  Final
Singlé-letter consonants
b bat 1,445 XX
c (as /k/) cup 2,433 XX
c (as /s/) cent 719 XX
d dog 2,897 X
£ fox 1,064 X
g (as /9/) goat 722 x
g S egg/;)’lth cage 595 XX
h hiouse 764 XX
i jug 214 XX
k kite 395 X X
1 Llarip 3,679 XX
m mice 2;711 X X
n sun 4,599 XX
P pet 1,811 X X
g (followed by u) gueen 192 XX
r rake 971 XX
s (as /5/) sink 2,171 X X
s (a5 /z/) boys 612 XX
::—é’: [ - :tiég 4,040 % T ::__x:“
w witch 442 XX
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Table 13 (continued)

Exampie Total frequency Position assessed

Initial Final

Consonant clusters

. stop + liguid
br broom 232 XX
cl clip 184 XX

cr crown 241 XX

ar arun 136 X
gr grapes 275 XX

pt plug 175 KX
pr prince 549 XX
tr train 401 XX

liquid + stop
1t belt 155 XX

fricative + liguid
£1 fiag . 160

fr frog 125
51 sled 114

5 E %

nasal + stop

mp lamp 274 XX
nd hand 636 XX

~nt , tent 1,304 XX

nasal + fricative
nc (foliowed by

silent e) fence 506 XX
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Table 13 (continued)

Example Total frequency Position assessed

Initial Final

Consonant clusters

fricative + stop

se scale 162 XX

sp spool 325 XX

st stamp 1,054 X X

Consonant digraphs

chair 270 XX
swing 401 XX
ghpne 188 X X

ship 427

51518 18 18

{voicéless) wreath 329 X X
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the six items assessing the three single-letter consonants having other

common sound correspondences--¢, g, and s--the Acoustically Close cate-

Correspondences.

Correct Response Choice: This response choice is a picture whose

name contains an initial or final consonant sound identical to the sound
corresponding to the underlined letter(s) in the target synthetic word.

ViSually Closé Responsé Choice. This response choice is a picture

whose name contains an initial or final lettér (or cluster or digraph) that
is visually close (but not identical) to thé undérlined 1&ttér(s) in the
target synthetic word. Data from Bouma's (1971) confuSion matrix for
lower case letters were used to create the Visually Closeé response
choices.? For example, the Bouma matrix shows that b is most oftén con=
fused as the lower case letter h. Therefore a picture whose name bégins
with h would be used as the visual distractor for an item assessing
initial consonant b

For many of the items across all three consonants categories, the
confusions listed in the Bouma matrix were not used: In these cases;
distinctive features information derived from Bouma (1971) formed the
basis for selecting a Visually Close response choice. Bouma's distinc-

tive features analysis takes into account the height of the letters

“The Bouma study reported confusions made for 25 of the 26 lover

case letters when presented on a screen in IBM Courier 10 typeface,

seven degrees from the point of fixation at a distance of 50 centimeters.

55
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(short letters,; ascenders, éné aéécenders), and the width and contour of
the letters (slender leétters, rectangiular envelopes, round envelopes, and
triargular envélopes). Letters sharing the same properties are considered
to be visually similar.

The Bouma confusion matrix and distinctive features information was
riot applicable for two-letter consonant clusters and consonant digraphs.
For these corresporidences, the Visually Close response choice was a picture
whose name began (or ended) with only one of the two letters of the cluster
or digraph. This foil could differentiate between children who attend to

a portion (one letter) of the cluster or digraph. 1In an item asséssing the
digraph ph in final position, for example, the Visually Close réponse
choice was a picture of a map, because map ends with p, one of the two
letters of the digraph ph. It should be notéd that because the Visually
cluster, this response choicé is also acoustically close to the target

cluster.

Acoustically Close Response Choice. This response choice; used for

all thé consorant correspondences except the three single-ietter consonants
which have two common sound correspondences,; is a picture whose name con-

cal, to the sound of the underlined letter(s) in the target synthetic

word. Whenever feasible, data from the Miller and Nicely (1955) confusion

56
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matricas were used for seiECting an aCOU§tiCéliy Cloge sound for sindle-
letter consonant items.’ For example, the Mille? dnd Nigely matriceS in-
dicate that /b/ is most often confused as either /V/ or sf/. Therefore,

a picture whose name begins with /v/ or /f/ night he used as the acOUStjc
distractor for an item assessing the initial cons®lapt /p/.

The Miller and Nicely information was not use tuy for some of the
single-letter consonants or for any of the consondht clysters or con~

sonant digraphs: The Acoustically Close response Shoice for those Sihgje-

letter consonants for which Miller and Nicely dat? coulq not be usea Wags
produced within the vocal tract. Two sounds prodiCed in proximal 1061
within the Vocal tract are perceptually closayr th@R WO gounds produceq
farther away from each other. Acoustically GjoSe TsgpOhge choices £Or
some single-letter consonants and for all of ¢h& €Chgonagt digraphs Were
formulated on the basis of this proéUCtion:péfcéPtiﬁn iriformation. Foy
example, tﬂé selection of an Acoustically Cloge ré€SbonSs choicé in
initial position for /dj/ (as in jur) was accomﬁiishe& By identifyingd a
sound produced in a proximal locus within the vOéai tract to where 7/43y7

therefore a picture of a chair could be an AcouSti®A1lY ¢! sse response

" choice.

 °The Miller and Nicely study presented percePtial confusions fof
16 consonant singletons under the manipulated vari#Sles of signal to.

noise ratio, decibel level, and frequency response in cyoleés per secOn&,
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A separate set of decision rulés détermined the Acoustically Close
response choices for consonant clusters. AcOusticaiiy Close response
to back in the vocal tract), but retaining the manner (e.g., stop, liquid,
fricative) of oné of thé two letters of the cluster. For example, an
Acoustically Closé résponse choice for the target cluster /gr/ could be
/dxr/ or /br/ (the /g/ is changed to another voiced stop, but the liquid
/r/, or even /gl/, is retained). Table 14 lists the types of changes
made in target consonant clusters for the Acoustically Close response
category. For the three single-letter consonants which have two common
sound corvespondences (c, g, and s); the Acoustically Close response
choice was replaced by a new category, the Other Common Sound Correspon-=
dence. Responses in this category were pictures whose names began or
ended with the second most frequently occurring sound corréspondénce for
the target single-letter consonant (c as /5/, g as /3/, and s as /z/).

“Neither" Response Choice. This résponsé choicé is a picture whose

name has neither a sound that is aCOuéticaiiy cioéé, nor a letter that is
visually close, to the undérlined part of the target synthetic word: For
example, in an item assessing the single-letter consonant h in the target
synthetic word Eggg, the "Neither" response choice was a picture of a sock.
The sound /s/ in §99£_is neither acoustically close to the /h/ in hurp, nor

is the letter s visually close to the letter h. For consonant clusters and

consonant digraphs, the "Neither" response choice began or ended with a two-

letter consonant cluster that was neither acoustically close to the sound,
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Table 14
Categories for Determining Acousticalty Close

Response Choices for Consonant Clusters

fricative + stop

Cliange to Change to Change to Change to - -- o
aiother _ arother ~ another  Keep anotier  Keep  Keep _ Keep
stop Keep stop  liquid  fricative fricative nasal  nmasal nasal  fricative
Keep  Change to Change to  Keep  Change to Change to Change Change  Change to
, liquid another  another  liquid another another stop voiceless  another
Consonant Clusters liquid stop liquid stop fricative  stop
7__ _ to,vo'i,ce
Initial Final fricative
stop + liquid
br- gr; dr
cl- Pl cr
cL- pr cl
dr- gr, br
gr- dr, br
pi- ol (/kl/)  pr
pr- cr (/ke/), tr
tr- . opryer (/kr/) i
-1t 1k rk
Fricative + liquid
fi- 2 fr
f;- [:hr 7 fl
si- f1 (2)
 nasal-+-stop
-p nt, nk
-nd nk nt
-nt nk, nd
nasal + fricative
-nce nz :
»
~J

5p; st

sc-

sp- ~ &t (2)

st o . -8t (5C§Pi_sc
RI (/ski)
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nor visually close to the letters of the tardot coisondnt cluster or
digraph. The Neither category was created to see whether children, when
they were unsure of a correct answer, would be strategic and tend to select
. L mel S :
either an Acoustically Close or a Visually Close response; or whether they
performance revealed as many responses in the Neither category as in the

Acoustically Close and Visually Close categories, these children would be

using random rather than strategic selection processes.

ferent spelling-to-Sound corréspondences. Sounds selected for testing
included the five short and fivé long vowels, four other frequently occur-
rifg Single-lettér vowels (i.e., singlé-letter vowels that correspond to
sounds that are neither short nor long), and 14 two-letter vowel clusters.
The 28 spelling-to-sound correspondénces were assessed in 56 items, as
compared with the previous version of the test, which assessed 20 different
correspondences in 60 items. The revised test was designed to be more
global, assessing 40% more correspondences in a test of approximately the
same length: This was accomplished@ by creating two, rather than three,
items for each correspondence: As with the Consonants Subtest, it was
intended that teachers would analyze children's performance by category

(short vowels, long vowels, other single-letter vowels, and two-letter



O

ERIC

Aruitoxt provided by Eic:

49

vowel clusters), rather than by individual correspondences:. For éi&éﬁ\pié;
a student making erroxrs on correspondences represented by ou; ai, oo, and
ow would be viewed as having difficulty with vowel clusters in general,
rathér than with these four correspondences in particular.

Each of the 56 items on the Vowels Subtest consiSted of a synthetic
word with the target letter(s) underlined, and four résponsé choices in
picture form. Students were directed to read the synthetic word silently
to themselves and to determine the sound represented by the underlined
letter(s). Next, they were told to listen as the examiner read the names

in the target synthetic word. Figure 5 is a copy of the directions and

practice items from the Medial Vowels section of the Vowels SiiBEéEE;
Target vowel sounds were selected according to their f?édﬁéﬁéiéé of

occurrencé in the Venezky (1962

words. The frequency rangés for the vowels selected for inclusion in the

test, by category, were: short vowels = 7554 to 1458; long vowels = 1870

to 503; other single-letter vowels = 243 to 117; and two-letter vowel

clusters = 723 to 123:° Each spelling-to-sound correspondence selected

~ Sthe frequency value of 723 represents the summed frequencies of 333
for or {as in porch) and 390 for or (as in corn). Although Venezky dif-
férentiates betwéén the two correspondences, they are regarded as one
correspondence in the present study.
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PHONICS: Vowels
Medial Position

In each row, look at the made-up word. Noticeé that there is a letter
or letters underlined in the middlie of that word. Read the word to
yourself and decide how that léttér or letters sound. Then listen
‘carefully as I read the names of the pictures in the row and decide
which picture name contains the sound of the undc¢rlined letter or

letters in the made-up word. Praw a circle around that picture.

A.

dube
B.

fggt

Figure 5. Directions and practice items from the first page of the

Vowels Subtest for Medial Position.
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appeared in two one-syliable target synthetic words that conformed to
phonological principles of the English language:

The response choices for each item were four pictures whose names

are well known to elementary school children. For each target item; the

four résponse choice categories were: a Correct choice; an Acoustically
- Close résponse chbiéé; a Visually Close response choice, and a Neither

(neither aCOusticaiiy close nor visually close) response choice.

Of the 56 items in the Vowels Subtést, 51 items assessed vowels in
medial position in words, and 5 items assessed vowels in final posSition.
All 51 of the items testing vowel sounds in medial position used one-
syllable target synthetic words and one-syllable picture names which con-
formed to a CVC (or CCVC) pattern. Because the final consohant sound in
a CVC (or CCVC) word affects the duration of the medial vowel (and, in 51
of the Vowels Subtest items,; the medial vowel was the sound of interest),

names within an item. This control provided soms de, 2e of consistency
for médial vowel duration within items.

N SELECTION OF TARGET SOUNDS. The correspondonces «smessud i the Vowels
Subtest can be groupéa into four cétégbriééi short vews1l., long " owels,
other common correspondences for Singlé-létter vowels, ani twe-lettor
vowel cilusters.

The five single-letter vowels corresponding to short vow . sounds

were selected for testing. According to Venezky (1962), tns fiveé short
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vowel sounds--short a (as in bat), short e (as in peq), short i (as in
1id), short o (as in shot), and short u tas in duck)--have letfer;to;
sound correspondences with frequencies exceeding 150. All five short
vowel Sounds are designated as simplé vowels. Thé frequencies of
occlirréficé of eéach short vowel sound and the position(s) within words
in which each vowel is assessed are presented in Table 15.

All five singi’e-iei:ter vowels corresp'o'riéing to iong vowel sounds
were selected for testing. The Venezky (1962) tabulations indicate that
i (as in hide), long o (as in bone), and long u (as in flgggj7——a11 have
spelling-to-sound correspondences with frequencies exceeding 150. Accord-
ing to Kenyon and Knott's (1953) "A Pronouncing Dictionary of American
English" (the source used by Venezky for the pronunciations of the 20,000
most common English words), long e and long g 5fé always designated as
simple vowels, whereas long i is always designated as a diphthong: 1In
this study, both long a and long o were considered diphthongs because
the vowel sounds in CVC trigréms are more commonly pronounced as diphthongs
than as simplé vowels. In thls study, all target synthetic woras and

7Whilé the sound of u in fuse (the &.iphthon¢ ju or iu) has a greater
frequency than the sound of u in flute (tha simple vowel u), only the
latter letter-sound correspondenc. was »%ed in the Vowels Subtest. This
is because there are few one-syllucle pucturable words with u as ia fuse
that are well-known to elementary ..~hooi gwsils. Except for when ti::
sound correspondence for the letter :: oncuz: in initial position, the two
sound correspondences above for u are cons:.dered very similar.



53

Table 15

Tardget Correspondences for Short, Long, and "Other"

Example Total frequency Position assessed
. Medial  Final
Short vowels
a nat 3,121 XX
e dress 3,241 XX
i fish 7,554 XX
o mop 1,590 XX
u drum 1,458 XX
Long vowels
a rake 1,870 XX
e mete 503 XX
i hive 968 XX
o rope 1,292 XX
u? flute 967 XX
Othér singlé=
- letter vowels
a ball 147 XX
- 5 giove 159 XX
o dog 117 XX
Yy (Sometimes -
followed by fiy 243 XX
silent e)

as. . . ,
See Footnote 7.




picture names of response choices used in assessing vowel sounds in medial
position are €VC (or €CVC) trigrams. The frequency of occurrence of each
long vowel sound and the position in which each vowel is assessed are pre-
sented in Table 15.

either short or long vowel sounds were assessed in the revised Vowels Sub-
test. All four of these corrésporndences had frequéenciés exceéding 115 in
the Venezky (1962) corpiis and appeared in words Qéii known to elementary
§chool age children. Three of these cOrrespbnéeﬁces have sounds aesignatea
as simple vowels: a (as in walk), o (as in glove), and o (as in dog). The
fourth corréspbnéenté,_z (as in EZES); has the sound of iong i, and was
thus designated as a diphthong. The frequency of occurrence for thess

four other single-letter vowel sounds and the position within words in

for assessment were four of five possible vowel + r correspondences: ar
L ] L L N S : R
{as in barn); er (as in herd), or (as in porch, and as in corn) ;, and ur

(as in nurSe)g. (Because ir [as in birdj; which is the fifth vowel + r

8Venezky (1962) differentiates between the or in porch and the or in

corn. In this paper, the two correspondences will be treated as one.
°In this subtest, all vowel + r combinations are treated as vowel

clustérs. The authors are aware, however, that er and ur are simple
vowels, whereas ar and or are vowel + r combinations.
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corréspondénceé, had a frequéncy of only 106, it was not selected for in-
clusion in thé Vowels Subtest.) Table 16 presents the frequency of oc-
currence for each of thé 14 vowel clusters and the position in which
each cluster is assessed.

SELECTION OF RESPONSE CHOICES. AS in thé Consonants Subtest, there
were four categbries of response choices for each item: a Correct re-
sponse choice, a Visually Close response choice, an Acoustically Eloéé
response choice, and a Neither (neither acoustically closé nor visually

close) response choice:

Correct Response Choice: This response choice is a picture whose

name contains a medial or final vowel sound identical to the sound repre-
sented by the underlined letter(s) in the target synthetic word.

Visually Close Response Choice:. This response choice is a picture

whose name contains a medial or final letter (or letters) that is either
synthétic word. Bécause the Bouma (1971) study indicated that all lower
case vowels are visually similar (except for lower case i), confusion
matrix information was not as uséful in creating visually Close response
choices for the Vowels Subtest as it ﬁa& been for tﬁé Consonants Subtest.
Therefore, a new set of decision rulés was creatéd for this response
category.

For the two-letter vowel clusters, the Visually Close response choice
either contained one of the two letters of the cluster (e.g., for the ou
cluster in proun,; the Visually Close response choice was knob--only the

o of the ou cluster was retained), or kept one letter constant, but changed
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Table 16

Target Correspondences for Vowel

Clusters by Frequency and Position

Example Total frequency position assessed

] i Medial Final
Vowel clusters

ai train 261 XX

au taut 175 XX

ar barn 532 XX

ay play 142 XX

ea seal 320 XX

ea bread 135 XX

ee feet 294 XX

er? fern 387 XX

- — 198 XX

ggB poxch 723 XX

ou cloud 238 XX

ow goun 123 XX

ow Snow 130 X X

ur purse 204 XX

é, _

See Fcotrote 9.

i.2 Footnote 8.
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the other letter of the cluster (e.g:, for the ay in chay, the Visually
Close response choicé was saw-—the a was retained in the speilling, but
the_z was changéé to é_ﬂ).

Sound Correspondence for thé items .ssessing all short, all long, and the
four other frequent corréspondences for single-letter vowels: For the
long and short vowel correspondencés, the Other Fregquent Sound Correspon-
dence consisted of the long vowel counterpart for the sShort vowel, or the
short vowel counterpart for the long Vowei.ie For examplé, for the syn-
thetic word chun, with the target short u (as in drum), the response
choice in the Other Frequent Sound Corresponaence category was tube--a
word containing the vowel sound of long u.

For the four other single-letter vowel correspondences (which were
neithér short nor long), the response choice for the Other Frequent Socund
Correspondénceé was developed in a similar way: Here the response choice
consisted of a picture whose name contained the same vowel speiling; but
with a different Sound corréspondence from the vowel in the target syn-
thetic word. For exampié, for the correspondence of o as /2/ (as in dog),
the picture representing the Other Ffé’q’iié'rit Sound Correspondence was cob

and the correct answer was saws. Although the target vowel in the synthetic

leng e, the Other Freguent Sound Correspondence category had picture
names containing the lettér €, buc which sounded like nelther short e,

nor long € (e.g., toes and shoes).
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word is always a single-letter vowel, the vowe] SO ifn {he Othér Fre-
quent Sound Correspondence may be spelled with eith®t ons o~ two letters

(as with /u/ in tube or suit). In either case, the Vowe&l ysed in the

target synthetic word is includéd in the spellind of tpe picture name

in the response choice in the Other Frequent Sqund Cﬁrréé;bnaénce catédoyy,
(This inclusion of the same vowel causeés the igefMs in ghe other Frequént
Sound Cbrresponééncé catégory to be visuaiiy Cloéé ay yell.)

Acoustically Close Response Choice. This x@SPNse Choice is a P3Ctyre

whoSé nafié contains a medial or final vowel sognd £t Soypds similar bug
is not identical to the sound cori:sponding Lo the UNderljned letter(s)

in the target synthetic word. For s:ngle-letter voWals and two-letter
vowel clusters corresponding to simri= vowel sgufd$s Qatd [rom the petergon
and Barney (1952) confusion matriz were used to cré@te thy acousticallY
Close response choice:'' For exampie; the Peterso” ¥nd Byrmey matrix
indicated that /%/ (as in hat) is most often confuSNq as g/ (as in

neck) :

The Peterson and Barney information was not ut3lizeqQ, however, when
single-letter vowels and two-letter vowel clusteXS “Orresponded to diPPthongs.

Acoustically Close response choicés for the elght dlkhthQQg corresponde‘lees12

. llThe ﬁéﬁéieéﬁ and Barney study. reported eudltoby COnfusxons by 2duyre

observers under an approximately 70 decibel 1evel for 10 simple vowel

sounds, each presented 152 times by men, women, and %hildren speakers-

lzThe elght dlphthong correspondences are, lony ar long 4,710ng 95
ax (as in walt), ay (as in pay), ou (as in house): =AY (as in gown) and °w
(as in bowl). ) .
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wére based upon speech data which describes where the various diphthong
sounds are producéd within the vocal tract. As with acoustically close
consonant sSounds, it is known that vowel sounds produced in proximal loci
within the vocal tract are percaptually closer than sounds produced in

more distal loci. For example, the vowel cluster ou, which corresponds

to a lower-high back /v/ position in the vocal tract. An acoustically

close vowel sound could be /9/ (as in pawn), which is produced in the
higher low-back position in the vocal tract--quite close to where the
/a¥/ is produced.’>

"Neither" Response Choice. This response choice is a picture whose

name has neither a sound that is acoustically close; nor a letter that

is visually close; to the underlined part of the target synthetic word:
Fcr example, in an item assessing the medial vowel for short o (as in the
target éYhthétic word; EESE)' Qig was used as the Neither response choice
because the medial vowel i_in yig néithér éounds like nor looks like tl-e
© in stom.

As in the Consonants Subtest, the Neither response category was

created to see whether a child who did not choose the correct response

choice would be strategic and tend to choose either an Acoustically Close

13716 terms and locations of the positions within the vocal tract
for these vowél sounds are taken from Kenyon and Knott, "A Pronouncing
Dictionary of American English,”™ 1953, p. xiii.
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or a Visually Close response choice--or, would merely guess at the correct

answer, and randomly select from among the three incorrect response choices.

Results

Summary statistics for the 73 second and third grade students on
the Phonics Subtests (Consonants and Vowels) are presented in Table 17.
Overall; rerformance on the Consonants Subtest was high (mean percent cor-

have mastered a majority of the letter-sound correspondences assessed by

the Consonants Subtest.

expected due to the greater variability of sounds corresponding to each
vowel letter. Students' pérformanCe on the two Phonics Subtests was also
examined BV item catogory. This information, as well as reliability es-

timates for sach subtest, is presented below.

CONSONANTS SUBTEST

Of the 90 items on theé Consonants Subtest, students obtained a mean
score of 82.09 (91.22%) correct. In order to identify items on which
students performed poorly and to obtain an estimate of the reliability
of the Consonants Subtest, the raw score data were subjected to an item

analysis. The resultant Hoyt reliability estimate for the Subtest was

.79, with a standard error of measurement of 2.11.



61

Table 17

Summary Statistics for Phonics Subtests

petcent Range of 90 items
- .~y  coxrect  _ (percent correct)
Corisonants
Grade 2 39 89.91 74 - 98
Grade 3 32 93.10 87 = 99
Total 73 91.22 74 = 99
Vowels,
Grale 2 39 66.12 30 - 96
Grade 3 34 75.94 39 - 96
Total 73 70.53 30 - 96
.

.\I '
A\
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A rank-ordered listing of performance on the four éQEéaéfiés of
correspondences assésséd in thé Consonants Subtest is presented in Table 18.
Performance on thése categoriés ranged from 97.54 mean percent correct on
single-letter consonants with one common sound correspondence to 61.54 mean
percent correct on variant single-letter consonants. This finding repli-
cates the finding in the previous study: children perform best on single-
lettér consonants which have one common sound correspondence, and least
well on variant single-letter consonants (those having mors than one
common Sound correspondence) . |
VOWELS SUBTEST

On the 56 items in the Vowels Subtest, students obtained a mean
score of 39.49 {70.52%) correct. In order to identify items on which
studeénts performed poorly and to obtain an estimate of the reliability of
the Vowels Subtest, the raw score data were subjected to an item analysis.
The resiultant Hoyt reliatility estimate for the Subtest was .89 with a
standard error of measurement of 2:94.

A rank-ordered listing of performance on the four categories of
vowal céffééibﬁééﬁééé is presented in Table 19. Performance ranged from
a high of 79.62 mean percent correct on Vowel Clusters to a low of 48.63
mean béféeﬁf correct on itéms assessing other single-letter vowels (vowels
that were neither short nor long). These results are consistent with the
findings from the prévious stidy: children perform best on vowel clusters

and least well on single-letter vowels that are neither short nor long.

?

1]
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Table 18

Rank-ordered Listing of Mean Percent Corréct Scores

by Consonant Category

Category Number of items Mean percent correct

Single-letter consonants 29 97.54

Consonant clusters 40 95: 34

Consonant digraphs 10 89.05

Varlagt slngle-leFtefﬂ b 11 61.54
consonants (c, s, and g)

a LD N JE
Single-letter consonants with one common sound correspondence.

b, o
Single-letter consonants with more than one common 3ound corres-

. an

pondence.
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Table 19

Rank-ordered Listing of Mean Percent Correct Scores

by Vowel Category

Category Number of items Mean percent correct
Long vowels 11 66.76
Short vowels 11 74.34
Other singie-letter vowels? 10 ¢ .63
Vowel clusters . 24 79.62

aSingle—léttér vowels that are néithér short nor iong.

O
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PREPARATION OF THE FINAL VERSION OF THE

WORD IDENTIFICATION TEST BATTERY

the Structure and Phonics components of the Word Identification Test
battery. The first was to evaluate each Subtést prior to preparation of

the final versions of the subtests. Overall, only minor changes were

made on the subtests; these changes are documenteéd below. The second
purpose was to evaluate the grade-level appropriatenéss of each subtest.
The Affixés and the Contractions & Possessives Subtests, for example,

were found too difficult for second grade students, but appropriate for
third grade studéntS. The Phonics Subtests and the Inflected Endings Sub-

test appeared to be appropriate for both second and third gradé students.

Structure Subtests

INFLECTED ENDINGS SUBTEST

Item analyses indicated that performaiice on all test items was satis-
factory. As part of the analyses, items were grouped by inflected ending
catégéry and a mean score for each category was calculated. Items within
a catégory were scrutinized for a’iécrepz{nt pérformancé. fThe only notabie
diff.rences in performance were on those items within a category where
"none of thése" was the correct response. As a result of the analysis of

items by category, however, a decision was made to increase the number of

number of items in which the correct response was a root word (from 11 to 10).
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in addition, minor word changes were made in item stems for 1 ci the
39 items as a result of second gradé students' difficuley in 38" .au

certain words during thé actual zdministration of the subtest.

CONTRACTIONS & POSSESSIVES SUBTEST

In order to evaluate test items in this subtest, the items were
divided into two groups: coniy:-tions and possessives. Scores within

each group were examined, and items on which performance was significantly
iower than the mean score for the item group were identified. AS a result

vised:

ftems with a correct response of "none of these"” were analyzed
separately to see if performance was generally poorer on these items.
AS in the Inflécted Eidings Subtest, performamnce by contraction category
was generally poorer on these items. The correct response choice for

two of the itéms was changed to "none of these,” and two of the items
where "none of these" was formerly the correct response were altéred so

that the actual correct response was presented. In this way, performance
it was not the correct response in the spring 1980 administration of the
test: Also, the correct response choice for one possessive item was
changed to "none of these." Formérly, théré wére no possessives items
with a correct response of "none of these."

A final change affected the ordering of the items within the sub-

tést. ThosSe items assessing the possessive apostrophe were dispersed
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throughout the test, racher than grouped together at thé beéginning of
the test as they had béen in the previous version.

AFFIXES SUBTEST

Mean scores on items within each affix category were examined, and
scores on items within a single category which varied considerably from
scores on other items within that same category were identified. As part
of this process, each response choice was reviewed for its likelihood of
being selected. For three items, an incorréct responsé choice appeared
to be easily confused with the correct response. In these three items,
a new response choice replaced the confusing foil. For all test items,

familiarity level of each correct response was checked in The Living Word

Vocabulary for grade level appropriateness. If there was low performance
on an item; and if the grade level familiarity rating of the r~sponse

word was too high, the item was revised. As a result of this procedure,
8 of the 53 target words were modified.
Another issue that was investigated was whether the inclusion of a

synonym for the root word within the item stem affected children's per-
formance. A comparison of items with and without synonyms in the stems

révealed no discrepancies in performance between the two groups.

Phonicé Subtésts

CONSONANTS SUBTEST
Minor revisions were made in approximately 16% of the items in thé

preparation of the final Consonants Subtest: Three of the 59 items were

80
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changed in the Initial Consonants section, and 1l of the 31 items were
révised in the Final Consonants section. A practice item was eliminated
from each section, which reduced the number of practice items to three
for Initial Consonants and two for Final Consonarts.

synithetic word and all four response choices were completely altered.
Most of the revisions were made for one of the following three reasons:

1. More than one response choice within an item had the same
medial vowel sound: New words were substituted which had the same con-
éonant sounds in the position of interest (initiél or final), but which
had different medial vowel sounds.

2. Two of the incorrect response choicés ended with the same con-
sonant sound in the position of intérést. Oné of those two response
choices was changed to a néw word ending with a different consonant
sound.

3. Craidt from prévious versions of the Consonants Subtest
showed thit for consonant cluster and consonant digraph items, students
often incorrectly selected the response choice that contained only one
of the two letters of the cluster or Jdigraph, especially when this foil
choice appearea béfééé,fhé correct response choice. Therefore; response
Ghoices within some of the cluster and digraph items were reordered So
that such foils and the correct responée chcice would appear first-with

equal frequency.
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VOWELS SUBTEST
Minor revisions were made in approximately 13% of the items in
preparation of the final Vowels Subtest: Five of the 51 items were re-
vised in the Medial Vowels section, and two of the five items were imodic=
fisd in the Final Vowels section: As in the Consonants Subtest, all re-

visions consisted of only partial changes; no items were coméieteiy
altered. Revisions on medial position items were made for one of the
following two reasons:

1. Results from previous versions of the Vowels Subtest indicated
that when students made eérrors, they tended to select foils containing
another frequent sound of thé target vowel (€.g., in an item assessing
the sound of long a, students who made errors most often selected the

response choice containing the sound of short d). Students were especially
likely to make an error when this foil appeared béfore the corréct response
choice: Therefore, response choices within some items were reordered so
equal frequency-:

2. Sometimes a response choice that was intended to be acoustically
close, was actually both acoustically close and visually ciose: Whenever
possible; the response choice was changed so that it would be acousticalily
close only.

. Thé two révisionS made on itéms assessing vowel sounds in final posi-

tion involved aitering the target éyﬁthétié words. The target synthetic

'words were changed so that thé initial consonant sound in the synthetic

word would be different from the initial consonant sounds in any of the
response choices.
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CONCLUS IONS

The primary purpose of this study was to obtain itém analysis in-
formation for use in the preparation of the subtests for thé final ad-
ministration of the Word Identification Test battery, to bé conductéd in

spring 1980. While only minor revisions were necessary, these revisions
should improve the diagnostic precision of the tests and eliminate concerns
régarding correct response position and frequency of occurrence of specific
distractor categories.

On the wholé, the revisions described above will result in a Word
which has Sufficiént scopé So as to enable educators to make accurate
diagnostic deciSions about thé apportionment of time for instruction o
the various word identification skills. The revised Structure Subtests
require students to make use of contéxt in order to establish the mean-
ings of frequently occurring elements in mééhiﬁgful text. The format of

the Structure Subtests is particularly suitablé for teaching and assessing

word identification skills in an integrated manner. The revised Phonics
Subtests should enables teachers to identify specific areas of strength
and weakness in children's knowledge of letter sound correspondences.
Another purpose of the present study was to evaluate the grade level
appropriateness of each subtest. Some of the revisions made in Striucture
Subtést items eliminated words in the item stems which had caused children
difficulty. Results indicated that (a) the Phonics subtests could be
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Subtests could be administered to older childién (foirth and fifth graders
for Affixes, and fourth graders for Possessives & Contractions) .

In spring 1980, thé final Word Identification Tést battery and the
Reading Subtest of the Metropolitan Achievement Tésts were administered
to approximately 100 childrén in each of grades one through five: The
data will be used to examine correlations between word identification
skills, as measured by the various word identification subtests, and
global couprehension ability; as measured by a standardized test of read-
ing comprehension: In addition; levels of skills mastery for each of the
five subskills assessed in the battery will be established:. The results
of this study will be pr ited in 2 final report to be available in fall
1980. This final report will mark the conclusion of the research conducted

ver the past three and a half years by the Project on the Assessment and

analysis of Word Identification Skills in Reading (SIGH).
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