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ABSTRACT
This study investigated the reliability, validity, and sensitivity of Curriculum-Based Measurement
(CBM) reading with bilingual Hispanic students. For 10 weeks, 50 second-grade bilingual
students and 26 students who spoke English only were administered CBM reading measures twice.
weekly. Reliability of the CBM reading was compared between the groups with respect to the
level of student performance and rate of student progress. Evidence for the convergent and
discriminant validity of the CBM reading for bilingual Hispanic students was evaluated using
criterion measures of English reading and language proficiency. Sensitivity was evaluated by
comparing the reading progress of the two groups during the 13-week study. Results indicated
that CBM reading was as reliable and valid for bilingual students as for English-only studeqts. and
was sensitive to the reading progress of bilingual students. The construct validity of CBM reading

as a measure of general reading proficiency in English was supported.
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Curriculum-Based Measurement Reading with Bilingual Hispanic Students:

‘A Validation Study with Second-Grade Students

Hispanics currently represent 9% of the total U.S. population. By the year 2020, the Bureau
of Census (1992) projects they will surpass African Americans to become the largest minority
group in the country (Reddy, 1993). While the white population grew by 6% during the 1980s
and the African American population grew by 13%, the Hispanic American population grew by
53%. Low academic achievement, high drop-out rates, and language and cultural differences from
other groups, as well as within the Hispanic community itself, challenge public education. So far,
public education has experienced only meager success in addressing the educational needs of
Hispanic students (Arias, 1986; Casas, Furling, Solberg, & Carranza, 1990; Fradd & Correa,
1989; Muillis, Campbell, & Farstrup, 1993; Ortiz, 1986).

Language factors clearly contribute to the challenge. Hispanics represent the largest bilingual
group in the country. According to the latest information from the Bureau of Census, 78% of
Hispanics speak Spanish in the home. Although many of these individuals also speak English,
39% of Hispanics over the age of 5 reported that they did not speak English very well. Twenty-
three percent of Hispanics reported that they lived in linguisiically isolated households where no
one over the age of 14 spoke English very well. Some do not speak either language well.

For Hispanics perhaps more that any other group, assessment procedures are needed that are
sensitive to the local context of the community. Hispanic communities differ dramatically in
language dominance, rates of English adoption, public and private language use, socioeconomic
status (SES), attitudes toward educction, and history of educational opportunities and achievement
(Reddy, 1993; Figueroa, 1990; Kanellos, 1993; Laosa, 1975; Luz Reyes, 1992). For example.
Mexican Americans, Puerto Ricans, and Cubans make up approximately 77% of Hispanics in the
U.S., but additional Hispanic groups, including Nicaraguans, Salvadoreans, Dominicans,

Guatemalans, Columbians, and Equadorans (Kanellos, 1993; Reddy, 1993), are numerous
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enough to affect the communities in which they live. These Hispanic groups differ in linguistic

and cultural ways ihat are educationally relevant.
Measuring Reading Proficiency with Bilingual Students

For all students, including Hispanics, the development of English reading skills is a cultural
imperative (Deno, 1989), made particularly difficult when English is not a student's first language
(Arias, 1986; Millis, et al., 1993; Ortiz, 1986; Willig, 1985). Key to the provision of effective
interventions is assessment to (a) identify students experiencing difficulty, (b) determine the most
appropriate service to provide, (c) monitor the progress of individuals, and (d) evaluate the
effectiveness of interventions (Reschly, 1988). Published norm-referenced tests (PNRTS) of

reading frequently are used to assess the reading skills of bilingual Hispanic students (Garcia &

Pearson, 1994).

Published Norm-Referenced Tests of Reading

The limitations of PNRTS for educational decision making are well established (Marston, 1989;
Fuchs, D., Fuchs, L., Benowitz, & Berringer, 1987; Galagan, 1985; Jenkins & Pany, 1978). In
general, PNRTS: are able to provide global information on the standing of a student's achievement
relative to a national norm. However, because even the best PNRTSs are not uligned with any

specific curriculum (Good & Salvia, 1988; Jenkins & Pany, 1978; Shapiro & Derr, 1987). and do

- not facilitate the establishment of local norms, they cannot provide detailed information on how

well students are acquiring the particular skills being taught in their classroom, or on how students
compare to other students in their class. Consequently, PNRTSs cannot differentiate poor
performance due to: (a) learning difficulties, (b) poor instruction, or (c) effective instruction on
content not on the test.

PNRTS are not intended for measuring individual student progress (Marston, 1989). At best,
PNRTS can be used to assess gain over a long period of time for groups of students (e.g., yearly).
They generally have only one or at best two forms, and are time intensive to administer, precluding
frequent administration. In addition, PNRTS are not sensitivity to actual changes in student

learning. PNRTS generally are designed to be used at multiple grades so large changes in problem
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difficulty on adjacent items are necessary. As a result, student skill level must improve
considerably to improve their performance by one or two items (Marston, 1989).

These problems with PNRTS are exacerbated when they are used to assess the reading skills of
bilingual Hispanic students. The reading skills of bilinguai Hispanic students may be
systematically underestimated when they are administered PNRTSs. Garcia ( 1991) studied the
reading performance of 51 bilingual Hispznic students and 53 white students enrolled in the same
5th and 6th grade classrooms. The Hispanic students' reading test scores seriously underestimated
their reading comprehension. Their test performance was adversely affected by their limited prior
background knowledge of test topics, their unfamiliarity with vocabulary terms, and their tendency
to interpret the test literally. When differences in prior knowledge were controlled statistically, the

reading performance of the two groups did not differ.

Curriculum- Based Measurement with Bilingual Hispanic Students

Curriculum;Based Measurement (CBM) has the potential to address many of the limitations of
PNRTSs in making educational decisions with bilingual Hispanic students (Shinn, 1989). On CBMM
reading measures, students read aloud for 1 minute from passages selected randomly from the
general education reading curriculum. The number of words students read correctly in 1 minute
provides 2 measure of reading proficiency. The content validity of CBM reading is important
because it addresses the uncertain test-curriculum overlap that plagues PNRTSs. In addition, CBM
reading consists of short duration fluency measures that are sensitive to small changes in
performance. Because they are sensitive, brief, and have many alternate forms, they can be used
on a repeated basis to evaluate student progress over time.

The validity of CBM reading as a measure of general reading proficiency, including
comprehension, is well established (e.g., Deno, Mirkin, & Chiang, 1982; Fuchs, Fuchs, &
Maxwell, 1988; Marston, 1989; Shinn, Good, Knutson, Tilly, & Collins, 1992). In general,
correlations between CBM reading and published measures of reading comprehension have ranged
from .63 to .90, with most coefficients being above .80 (Marston, 1989). CBM reading also has

correlated highly with teacher judgments of student reading proficiency (Fuchs & Deno, 1981:
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Marston & Deno, 1982). The construct validity of CBM reading has been supported by findings

that the measures reliably distinguished students with learning disabilities from students in Chapter
1 and general education and students in Chapter 1 from students in general education (Deno, -
Marston, Shinn, & Tindal, 1983; Marston, Tindal, & Deno, 1983; Shinn & Marston, 1985).
CBM reading also has demonstrated sensitivity to student progress over 10 week, 16 week, and 1-
year intervals (Deno, Marston, Mirkin, Lowry, Sindelar, & Jenkins, 1982; Fuchs, Fuchs,
Hamlett, Walz, & Germann, 19%3; Marston, Fuchs, and Deno, 1986; Marston & Magnusson,
1985).

The use of CBM reading to monitor student progress and guide instructional decisions has
resulted in significant increases in student outcomes in both special (Fuchs & Fuchs, 1986; Fuchs
& Fuchs, 1987; Fuchs, Deno, & Mirkin, 1984; Fuchs, Fuchs, & Hamlett, 1989) and general
education settings (Marston & Magnusson, 1985). CBM reading also has increased student
awareness of their own learning (Fuchs et al., 1984). When teachers used CBM reading to
monitor progress, they (a) increased the structure of their instruction, (b) were more accurate about
student progress, and (c) tried more interventions when a student was not making adequate
progress (Fuchs et al., 1984).

Concerns Regarding CBM Reading with Bilingual Students

The theoretical basis for the refationship between reading fluency and reading comprehension
has been developed and supported empirically only in the context of native English speakers
learning to read in English (Laberge & Samuels, 1974; Potter & Wamre, 1990). Basically, the
development of nat.ve language reading skills is preceded by the development of an extensive
spoken language base. As soon as the child learns to produce the sounds of a printed word (i.e.,
decode), the meaning of the word is accessed with a high degree of automaticity (Adams, 1990;
Laberge & Samuels, 1974). Thus, fluent decoding is associated strongly with fluent meaning
building.

The linkages between reading flnency and global reading proficiency with students learning to

read a second language are not as clear, however. First, the sequence of skill acquisition may be
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different. For instance, students may learn to produce the sounds of the printed word or use native

language decoding skills to decode second language words before they have acquired the extensive
second language base necessary to access meaning automatically (Mace-Matluck, 1975).

Second, second language reading skills develop in the context of pre-existing native language
proficiency. In the early stages of second language development, students utilize their native
language skills to derive meaning from the spoken and printed words in their second language. In
effect, students must first decode printed words, translate them from their second language into
their native language referents, and finally build meaning. The intermediate translation step is done
less as second language skills develop (Jimenez, Garcia, & Pearson, 1992). Whether the construct
validity of CBM reading as a global measure of reading proficiency is affected by the intermediate
translation step is unknown. In particular, CBM reading may be more a measure of English
language proficiency than of reading proficiency for bilingual students. Although these concerns
may limit the validity of CMB reading for bilingual students, no published studies have examined
their reliability or validity with bilingual students.

The purpose of this study was to examine the reliability, validity, and sensitivity of CBM
reading with Hispanic students who are bilingual in English and Spanish.

Method
Subjects

Subjects in the study were 76 second-grade students selected from two elementary schools in a
m@ school district in Washington state. Both schools were comprised of primarily Mexican-
Americans (over 60% of the st:dents in each school).

Washington state has a large contingent of Hispanics Americans, of which 73% are Mexican
Americans (U.S. Bureau of Census, 1992-b). Most are now permanent members of the
communities in which they live. Hispanic communities in rural Washington are similar in
background, language, and culture to other Hispanic communities along the West coast corridor
from Southern California to Northern Washington. These communities initially were established

when large numbers of Hispanics originally from Mexico traveled up and down the West coast
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working on agricultural farms. Washington has the 12th largest population of Hispanics in the

U.S., and by percentage they are 18th. The community in which the study was conducted has the
fourth highest percentage of Hispanics in the state (62.2%) and the highest percentage of residents
in the state who speak Spanish in the home (56.7%) (U.S. Bureau of Census, 1992-a). The
community also has the highest percentage of residents in the state who do not speak English very
well (31.3%). In addition, the area also is beset by one of the highest poverty rates in the state.
The per capita income in the community is the third lowest in the state, and 29.1% of the residents
individuals live below the official poverty line (U.S. Bureau of Census, 1992-a). Eighty-nine
percent of the students in one of the school, and 95% of the students in the other were on free or
reduced lunch.

Two samples of subjects were recruited for this study: a core sample and an extended bilingual
sample. The core sani}-)le was recruited from four of six classrooms selected randomly from one
school. All students in the four classrooms were invited in writing to participate. In addition,
parents were contacted by phone if district assessment information indicated that they would likely
meet the criteria for inclusion in the study. An extended bilingual sample also was recruited to
increase the number of students in the study who were bilingual. All students who were identified
by the school district as bilingual in the remaining two classrooms in the first school and all five
classrooms of a second school were invited to participate. All parents of bilingual students were
contacted in writing and by telephone (or home visit if no telephone was available).

Students whose parents provided permission and who met two criteria were included in this
study. The first criteria for inclusion was that students must have read an average of 20 words
correctly per minute on CBM reading. This criteria was used so that reading growth could be
measured accurately during the study (Fuchs L., Fuchs D, Hamlett, Waltz, & German, 1993;
Shinn, Gleason, & Tindal, 1989). The second criteria for inclusion was that students must have
met the criteria for inclusion in the English-only group or the bilingual group. To be included in
the English-only group, students displayed no Spanish language skills and were identified by the

district as students that spoke English only. Students in the bilingual group demonstrated at least
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minimal Spanish language skills by identifying at least four pictures correctly on a I-minute

Spanish language fluency task used by the school district. Inclusion in the bilingual group based
on this criterion for the Spanish language fluency tasks represents a liberal definition of bilingual.
The term bilingual has been used to describe a broad range of fluency in two languages (Esquival,
1988). At one end are "duel-bilinguals" who have native-like fluency in two language; at the other
end are "pseudolinguals” who are not fluent in either language but have some degree of proficiency
in both languages (Dulay & Burt, 1980). At intermediate points are individuals sometimes referred
to as "incipient bilinguals” who have native-like fluency'in one language, and some degree of
proficiency in the second language (McCollum, 1981). Because many Hispanic students
experience difficulty in both languages, students were 1acluded in the bilingual group if they
displayed even minimai Spanish language skills.

The pumber of students who were recruited for participation, the number whose parents
provided permission, and the number who met the criteria for inclusion are summarized in Table 1.
In total, permission was requested from 105 students. Parental permission to participate was
obtained for 94 students (30%), of whom 76 (81%) met the criteria for inclusion in this study.

The bilingual group was particularly well represented as a result of the subject recruitment
procedures. The number of students by gender in the bilingual and English-only groups was

approximately equal (50% and 46% of students in bilingual and English-only groups respectively

were female).

Insert Table 1 Here

All students in the bilingual group also were Hispanic identified as bilingual by the school
district and evaluated for ESL services. Thirty-three of the 50 bilingual students were identified as
limited English proficient (LEP) and provided with ESL services. The ESL program had two
primary components. First, LEP students received direct Spanish instruction for approximately

one-half hour per day. Second, a bilingual teaching assistant was assigned to each classroom for

10
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half of each day. The teaching assistants provided the direct Spanish instruction and additional

Spanish assistance to students on an as-needed basis. None of the students in the English-only
group received ESL services; 10 of the 26 students were Hispanic (38%).
English Reading Measures

Reading measures included (a) CBM reading, (b) Stanford Diagnostic Reading Test, and (c)
Teacher Rating Scale.

CBM reading measures. CBM reading passages were created and administered using standard
CBM reading procedures (Shinn, 1989). Twenty passages were selected randomly from the
students' curriculum to create 20 alternate-forms. The second book in Reading Mastery Level II
(Engelmann & Bruner, 1974) was used because the majority of students who participated in the
study received their reading instruction in that book. The number of words read correctly during
1-minute was used for data analysis.

Student performance was summarized by point, level, and slope. A point estimate corresponds
to one sample of behavior on | day. The first data point was used. Level estimates reflect overall
student performance on multiple samples of behavior on multiple days. Level was cetermined by
calculating the mean of all 20, 1-minute reading samples. Slope estimates represent the student's

rate of progress over time. Slope was obtained using an ordinary-least-squares regression line fit

to the CBM data (Shinn, Good, & Stein, 1989). )

Stanford Diagnostic Reading Test (SDRT). The SDRT (Karlsen & Gardner, 1985) is a group-
administered, norm- and criterion-referenced measure of reading achievement. The Red Level of
the SDRT, described in the manual as appropriate for use with Grade 1, Grade 2, and low-
achieving Grade 3 students, was used. The auditory vocabulary, auditory discrimination, phonetic
analysis, and reading comprehension subtests were administered at the beginning of the study to
investigate the convergent validity of the CBM reading measures. The reading comprehension
subtest was administered at the end of the study to examine sensitivity to change. The number of
items students answered correctly was used in data analysis. Internal-consistency reliability

coefficients for all but 1 subtest exceeded .80, and alternate-form reliability ranged from .75 to .94,
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Concurrent validity coefficients between each of the SDRT subtests and the reading subtests of the

Stanford Achievement Test ranged from .67 to .88.

Teacher Rating of Reading. The Teacher Rating of Reading (TRR) was used to investigate the
convergent validity of CBM reading. Teachers rated the reading competence of their students on &
7-point Likert scale, ranging from way below average (1) to way above average (7). To estimale
the reliability of the rating scale, five of six teachers rated 36 students at the beginning and end of
the study. The stability of the TRR was .83, p < .0l.

Language Measures

Language measures included: (a) English language fluency, (b) Spanish language fluency, (c)
Teacher Rating of English Skill, and (d) the Language Assessment Scales.

English Language Fluency. English Language Fluency (ELF) is a curriculum-based measure
of English developed for this study to evaluate the discriminant validity of CBM reading. Twenty
alternate-forms of the ELF measures were developed. Each form consisted of 48 drawings.
Students were instructed in English to identify verbally each of the drawings on the probe. The
number of drawings identified correctly in 1 minute was computed for each probe. The sets of 48
drawings were selected randomly without replacement from the 1,019 drawings that met selection
criteria in Distar Language II (Engelmann & Osborn, 1977), the language curriculum used by the
school district in the second grade. Only drawings of objects that could be identified
unambiguously were selected (e.g., flower, glass, and cow). Drawings of actions and concepts
were not included.

Reliability of ELF level was .91, p < .01, estimated by correlating ELF means for the odd and
even numbered data points. The concurrent validity of ELF level with the English LAS and
Teacher Rating of English Language were .66, p < .01, and .66, p < .01, respective,y.

Spanish Language Fluency. The curriculum-based measure of Spanish Language Fluency
(SLF) was developed for this study to measure the Spanish language skills of the bilingual
students. The SLF measures were created by translating the ELF measures described previously

into Spanish. The translated measures were evaluated for accuracy and appropriateness by four

12
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bilingual data collectors in the participating schools. When a second answer was suggested (on

less than 5% of the drawings), both answers were accepted as correct. Administration and scoring
procedures were identical to the ELF, but in Spanish.

The reliability of SLF level was .87, p < .01, estimated by correlating separate SLF means for
the odd and even numbered data points. The concurrent validity of SLF with the Spanish LAS
was .32, p > .05, although it is unclear from this study whether it is the validity of the SLF, the
LAS, or both that is limited.

Language Assessment Scales. The Langucge Assessment Scales (LAS; DeAvila & Duncan,
1977) is a published, norm-referenced test of English and Spanish language proficiency. The LAS
short form was administered to examine the discriminant validity of CBM reading. On the Lexical
Sl:btest, students are required to produce the correct word for line drawings presented on cards.
On the Comprehension subtest, students point to one of three pictures that correctly matches a
sentence presented on tape. On the Production subtest, students are required to reproduce verbally
a short story presented on tape. The total number of items answered correctly on the three subtests
was used in data analysis. The Spanish LAS was identical to the English LAS but administered in
Spanish.

The correlation between the English LAS long form and the short form was .98. No reliability
data were reported. The concurrent validity of the English LAS short form with the California Test
of Basic Skills was .54. Keliability and validity of the Spanish LLAS were not available. Although
the norms, reliability, and validity of the LAS are limited (Sattler, 1988) the LAS was used because
it is one of the better language measures that assesses both English and Spanish skills.

Teacher Rating of English. The Teacher Rating of English (TRE) was used to investigate the
discriminant validity of CBM reading. Teachers ratec the verbal English language competence of
their students on a 7-point Likert scale, rangiag from way below average (1) to way above average
(7). To estimate reliability, five teachers rated 36 students at the beginning and end of the study.

The stability of the TRE was .90, p < .0l.

13
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Procedures

The LAS was administered by one of the data collectors who was certified in the school district
to conduct LAS training. The SDRT was administered by the first author. All CBM data were
collected by five trained bilingual individuals from the community. Training took place during two
1-hour sessions. During the first session, the data collectors were taught to administer and score
CBM reading with the aid of a video training tape. Also in the first session, data collectors were
taught to administer the CBM English and Spanish language fluency measures. The second
session focused primarily on continued practice in the administration and scoring of the English
and Spanish language measures with students in classroom settings. All data collectors reached a
minimum of 90% accuracy on the administration and scoriﬁg of the measures before the study.

Data were collected over a 13-week period. The core sample of English-only and bilingual
students was administered all of the relevant measures. The extended sample of bilingual students
was administered the CBM measures only.. All students were administered CBM reading and ELF
measures 2 times per week for 10 weeks. The SLF measures were administered 2 times per week
for 10 weeks to bilingual students. The SDRT and teacher ratings were completed during week 3
for the core sample. The SDRT reading comprehension subtest was re-administered to the same
students during week 13. The LAS was administered during weeks 6 to 10 to students in the core

sample.

Results

The rzading and language skills of the English-only students and bilingual students are
summarized in Table 2. Differences between the English-only and bilingual groups were not
significant on CBM reading measures of point or level of performance, indicating that students in
both groups read approximately the same number of words correctly ber minute on the first day
and throughout the study. In contrast, students in the English-only group scored significantly
higher than students in the bilingual group on both the SDRT total score and SDRT reading
comprehension subtest. In addition, teachers rated both the reading competence and language

competence of English-only students as significantly higher than the bilingual students. Students

14
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in the English-only group were rated slightly above average as a group, and bilingual students

were rated slightly below average.

Insert Table 2 Here

-

The rate of reading progress was significantly different for Bilingual students compared to the
English-only students. It is noteworthy that the mean slope for English-only students was near O,
ranging from -2.79 to 3.26 words per minute per week. It is unlikely that this low mean slope is
an artifact of floor or ceiling measurement effects. Of the 7 students with CBM reading levels
below 30 words per minute in this study (i.e., near floor), all but 1 had a positive slope.
Similarly, of the 6 students with CBM reading level above 130, all displayed a positive slope. In
addition, previous resesich has found that slope of reading progress can be estimated accurately
across a broad range of reading difficulty (Shinn, Gleason, & Tindal, 1989).

On the LAS, the bilingual group's score on the English version (M = 70.9) was not
significantly different from the Spanish version (M = 69.1), £(30) = 0.57, p > .05. However, the
bilingual group scored significantly higher on ELF level (M = 21.6) than on SLF level (M = 13.4),
(34} =7.45, p < .05. The performance difference on the CBM tasks is not surprising given that

- the measures were derived directly from the students’ English instructional curriculum, although
these comparisons should be interpreted cautiously because the test may have varied in difficulty
across the two languages. |
Reliability of CBM Reading M o

The reliability of CBM reading fof English-only and bilingual students is reported in Table 3.
For point estimates, the mean 1-week alternate-form reliability was examined. The 20 repeated
CBM reading measures yielded 37, 1-week, alternate-form reliability coefficients. The coefficients
were summarized by calculating the mean of the Fisher-Z transformed reliability coefficient. The

means then were transformed back to reliability coefficients using the inverse Fisher-Z

transformation to facilitate interpretation. The coefficients for both groups of studeits were well
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above .80 and indicate strong stability for a I-minute CBM reading measure. The difference

between the reliability coefficients for students in the English-only and bilingual groups was
significant, indicating that the reliability of the CBM reading point estimate was higher for bilingual

students than for English-only students.

Insert Table 3 Here

The reliability of CBM reading for level of student performance was estimated by dividing the
repeated CBM reading scores into even and odd data points for each student with 10 to 20 data
points. The means of odd and even points then were correlated. The reliability coefficients of .99
for both English-only and bilingual students indicate aggregated CBM reading measures were
extremely stable. The coefficients for English-only and bilingual students were not significantly
different.

A similar procedure was used to estimate the reliability of slope of student progress. For each
student with 10 to 20 data points, an ordinary-least-squares regression line was calculated for the
odd and even data points. The slopes of the regression lines then were correlated to obtain an
estimate of the reliability of student progress on CBM reading. The reliability estimates were low
(below .50) for both English-only and bilingual students and not significantly different.

vergent Validi

The convergent construct validity of CB.M reading for English-only and bilingual students was
examined by comparing the correlation coefficients between CBM reading and criterion reading
measures. The results are presented in Table 2. The validity coefficients range from .51 to .82.
For the bilingual students, three of the four correlations were above .70, indicating a strong
relationship between CMB reading and the criterion reading measures. Differences in the
correlations of the English-only and bilingual students were tested with the z-test for indenendent

correlations. None of the differences was significant, indicating that the magnitude of the
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relationship between CBM reading and criterion reacing measures was comparable for both groups

of students.
Discrimi . Validi

Discriminant construct validity of CBM reading for bilingual students with respect to English
language proficiency was addressed by examining the correlation coefficients between CBM
reading and criterion measures of English language. As shown in Table 2, all correlations between
CBM reading and cﬁterion measures of English language were significantly different from 0. The
magnitude of the correlations range from .44 to .62, indicating a moderate .relationship between
CBM reading and the criterion language measures. The correlations were not significantly -
different for English-only and bilingual students.

In addition, the correlations of CBM reading with similar criterion measures of reading and
language were compared to examine whether CBM reading was a stronger index of reading than
language for bilingual students. The results are presented in Table 4. On three of the four
comparisons, CBM reading correlated significantly higher with criterion measures of reading than
with criterion me:-ssures of language. For example, the correlation between CBM reading and
teacher’s rating of reading competence was .80, significantly higher than the correlation between
CBM reading and teacher’s ratings of English language competence, = .62,z = 2.18, p < .05.
These findings are consistent with the conclusion that CBM reading is more highly related to

reading than to language for bilingual students.

Insert Table 4 Here

Discuss;

The generalizability of these results is subject to two limitations. First, because only second-
grade students were studied, the extent to which the results will generalize to students in other
grades is not clear without additional research. For example, as students move up in grade, the

vocabulary vsed in text becomes more difficult until, around grade 4, when the vocabulary in text
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closely approximates basic adult vocabulary (Mason, 1992). At that point, bilingual Hispanic

students may experience difficulty understanding words they can decode. For example, Garcia
(1991) found that the reading comprehension of bilingual Hispanic students was compromised
because they did not understand important vocabulary used in Sth and 6th grade reading texts.
Similariy, bilingual Hispanic students may have partial understanding of the meaning of difficult
vocabulary but lack the deeper word knowledge needed for sufficient text comprehension (Beck
and McKeown, 1991; Baumann & Kameenui, 1990). Thus, in later grades, the relation between
CBM reading and text comprehension may be lower for bilingual students than for English-only
students, although further research is needed to examine this issue specifically.

A second limitation is that the study was conducted in .the rural Pacific Northwest.
Generalizability of these findings to students in other parts of the country should be considered
critically. Itis likely these results will be most representative of communities ¢~ Mexican
Americans with relatively low SES who have settled permanently along the west coast. Other
Hispanic groups, including, for example, Cubans iﬁ Florida, Puerto Ricans in New York, acd
migrant agricultural workers from Central America may differ substantially, although the basic
language issues will be the similar. One advaniage of CBM reading is that local norms can be
created for decision making (Shinn, 1988, 1989), which may address well the problems of
disparate language and cultural variables that characterize diverse Hispanic groups.

Subject to these limitations, three conclusions are v2nsistent with the results of the study.

First, CBM reading was very reliable in general, and at least as reliable for bilingual students as for
English-only students. In terms of educational decision making, Salvia and Ysseldyke (1991)
suggest that measures have reliability of at least .80 for screening decisions and .90 for important
individual decisions. The reliability of a 1-minute CBM reading measure was clearly sufficient for
screening purposes for both English-only and bilingual students (Salvia & Ysseldyke, l9§l).
When 5 to 10 CBM reading measures were aggregated, the reliability coefficient was sufficient for
itnportant individual decisions. Indeed, a reliability of .99 indicates that CBM reading level, based

on 5 to 10, 1-minute reading samples is an extremely stable measure for both groups. The
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reliability of slope of student progress was low tor both groups of students and further

investigation in this area is warranted. For example, alternative ways of evaluating the reliability of
slope may be appropriate; reliability may be examined in relation to the accuracy of predictions of
final student performance (Fuchs & Fuchs. 1992; Good & Shinn, 1990), or in terms of the
implications for important educational decisions about students.

Second, the study provided strong support for the validity of CBM reading as a measure of
English reading proficiency for bilingual students. Both convergent and discriminant construct
validity evidence were examined. Convergent evidence is obtained when the measure (in this case
CBM reading) is correlated with othe: measures of the same construct, preferably obtained from a
variety of methods (Messick, 1989). The convergent construct validity of CBM reading was
comparable for bilingual and English-cnly students and was similar.to other technical adequacy
studies of CBM reading (Marston, 1989. Shinn et al., 1992). For example, Shinn et al. (1992)
reported correlations between CBM reading and the reading comprehension subtest of the SDRT of
.57 10 .60 for 114 third-grade students. The convergent validity evidence for CBM reading for
bilingual students also was within the range of commonly reported correlations between published
measures of reading achievement. For example, correlations between the SDRT and the reading
subtests on the Stanford Achievement Test were reported in the SDRT test manual to range from
approximately .60 to .85 (Karlen & Gardner, 1985).

Discriminant construct validity evidence is obtained when the measure is discriminable from
(i.e., not highly correlatéd with) measures of similar but distinctly different constructs (Messick,
1989). The results of this study support the conclusion that CBM reading is (a) strongly related to
other measures of reading proficiency, (b) less strongly related to measures of English oral
language proficiency, and (c) related to reading proficiency and oral language proficiency in the
same way for bilingual students as for English-only students. Discriminant validity evidence was
provided by examining the relation of CBM reading measures with language measures. The
correlations between CBM reading and criterion reading measures were larger in magnitude than

the correlations between CBM reading and criterion language measures for bilingual students. No
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differences were found between the bilingual and English-only students in the pattern of '

correlations. These results suggest that CBM reading is a better measure of English reading
proficiency than English oral language proficiency for bilingual students. although reading and oral
language proficiency are highly related constructs. Perhapé most importantly, there is no evidence
that CBM readir.g is measuring a different construct for bilingual students than for English-only
students.

It is interesting to note that the English-only students performed significantly better than the
bilingual students on the SDRT and on the teacher ratings of reading competence at pretest.
However, the groups performed the same on CBM reading point and level. It is unlikely that this
pattern is due to a lack of sensitivity of CBM reading, because CBM reading generally has been
found to be more sensitive than other measures of reading in documenting differences between
groups of students (Shinn, Ysseldyke, Deno, & Tindal, 1986). It also is unlikely that the SDRT
and teacher rating differences were spurious because the differences were found on two different
measurement procedures. The most plausible hypothesis is that the reading skills of students in
both groups were similar when based on material for which explicit instruction was provided, but
higher for students who speak English-only when assessed on material for which explicit
instruction was not provided. This would be expected if bilingual students learn well what they are
taught but are exposed to fewer incidental or informal learning experiences. Of the reading
measures, only CBM reading sampled divectly and exclusively from the material students were
expected to learn. In contrast, the SDRT included many items on which students had not been
given explicit instruction. Similarly, teachers likely base their ratings of student reading
competence on a mixiure of both instructional material and informal reading experiences.

A third conc usion from this study is that CBM reading provides a sensitive measure of reading
progress for bilingual students. During the 13-week study, the rate of increase in the number of
words read correctly for bilingual students was 1.3 additional words per minute per week. This
slope of improvement is similar to the 1.5 to 2,0 weekly growth rates observed by Fuchs et al.

(1993) with 76 second-grade general education students, but below weekly growth rates of general
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education students (2.7 words per week) and Chapter 1 students (3.9 words per week) reported by

Marston and Magnusson (1985). In the present study, the reading improvement of the English-
only students in general education was nearly 0 (0.1 words per week) words per minute per week,
significantly below the bilingual students and lower that would be expected from Fuchs et al.
(1993) and Marston and Magnusson (198S).

An important difference between this study and the Fuchs et al. (1993) and Marston and
Magnusson (1985) studies that may have affected to the progress of all participants was tii= time of
year the data were collected. In the Fuchs et al. (1993) year-long study, students progressed
throughout the academic year, but at a slightly negatively accelerating rate. In other words, student
progress tended to level off toward the end of the school year. In this study, data were collected
near the end of the school year when student progress may have been slower. The higher rate of
progress of the bilingual students versus the English-only students may be related to systematically
faster gains in second-language reading. Alternatively, the steeper progress of the bilingual
students may result from positive cognitive consequences of’bilingualism (Cummins, 1984; Diaz,
1983). Both of these hypotheses warrant further exploration.

Reliable, valid, and sensitive reading measures can provide a means to evaluate the
effectiveness of reading interventions for individual students. Evaluating reading interventions is
crucial for bilingual Hispanic students because of the clear evidence that many of these students
experience severe reading problems. Thus, a validated "ruler" or "scale" for monitoring reading
performance could increase the effectiveness of reading interventions with bilingual Hispanic
students by formatively evaluating interventions and guiding educators' decision making.

CBM reading can be used on a frequent, repeated basis to monitor student acquisition of
reading skills, and to provide information on the success of reading interventions on a student-by-
studenf basis. For example, the progress of two bilingual students on CBM reading is presented in
Figure 1. The graph indicates that Carmen made adequate progress (2.3 words per week

improvement) during the 13-week period. In contrast, Miguel made no progress, and actually had
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a decreasing progress line by the end of the study (-0.65 words per week change). If these data

were used to make decisions regarding the effectiveness of instruction for these students, the
implication is clear: Miguel is not making adequate progress and a change in his program is

warranted.

Insert figure | Here

The example in Figure | is especially relevant because Carmen and Miguel began the study
reading at about the same level, were in the same classroom, and received their reading instruction
from the same teacher under highly similar instructional circumstances. Using CBM reading to
determine reading progress, different conclusion about the effectiveness of the reading program
would be drawn for each student. This example highlights the need to evaluate program
effectiveness at the individual student level. Even generally effective programs are not necessarily
effective for all students (Deno, 1990). To meet the needs of all students, program effectiveness
must be evaluated on a student-by-student basis.

These findings have important implications for school psychologists who increasingly are
asked to assess and guide interventions for bilingual students. These’ services can best be provided
within a decision-making model. Referrals of bilingual Hispanic stu&ents frequently include
concerns about reading. CBM reading provides a valuable too! to screen for reading problems.
More extensive assessment data, including CBM reading across multiple days in material of
varying difficulty and an analysis of student reading errors provide important information to
determine whether services beyond general education are needed to remediate reading problems.

School psychologists’ measurement expertise can play an important role in establishing
procedures for the frequent collection of CBM reading data, including the selection of test material,
the standardization of test procedures, and the way the test data are recorded. School
psychologists also can play a role in interpreting student progress data, and in presenting

information to teachers, parents, and students in a clear, understandable manner. Finally, as
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consultants, school psychologists can establish procedures for objectively determining the

adequacy of student progress, and determining what changes could be made in the reaa:ng

programs of bilingual students who are not making adequate progtess.
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Table 1. Number of Students in the Study from Recruitment to Inclusion by Group

%

Number Recruited  Received Permission Met Criteria
Core Sample
Bilingual Students 35 32 25
English-only Students 34 28 26
Extended Bilingual Sample 36 34 25
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Table 2. Mean English Reading and Language Scores by Group.

Curriculum-Based Measurement Reading

- — 3

English-Only Bilingual

Students Students
Variables n__ Mean SD n Mean SD t(df)
Reading
Curriculum-Based 26 86.7 37.1 SO 685 41.7 1.9(56.2)
Measurement--Point
Curriculum-Based 26 767 346 SO 69.5 389 0.8(56.3)
Measurement--Level
Curriculum-Based 26 0.1 1.5 50 1.3 1.2 3.5(40.5)**
Measurement--Slope
Stanford Diagnostic 24 129.2 229 19 108.0 16.7 4.4(35.7)**
Reading Test Total
Score--Pretest
Stanford Reading 25 427 44 21 340 83 4.3(29.2)%*
Comprehension
Subtest--Pretest
Stanford Reading - - - 25 384 6.2 -
Comprehension
Subtest--Posttest
Teacher Rating of 26 44 13 25 34 1.8 2.2(43.0)*
Reading
Language
CBM English Language 26 25.1 5.4 50 222 6.3 2.1(57.9)*
Fluency--Level
Language Assessment - - - 31 709 203 -
Scales -- English
Teacher Rating of 26 4.5 1.2 25 33 14 3.3(47.7)**
English

Note. Curriculum-based measure of slope is the predicted increase in the number of words read

correctly per week. Test statistic is the Behrens-Fisher t-test for independent groups with unequal

sample sizes using Welch's solution for gf.
*p <.05. **p< 0l
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Table 3. Reliability and Validity of CBM Reading by Group

English-Only Bilingual Test
Criterion Students Students Differencea

Reliability

Pointa 87%* (26) 92%* (50) 4.17*
Level® 99%* (26) 99%* (50) 0.00
Slopeb® .39 (26) 49** (50) 1.14

Convergent Construct Validity

Stanford Diagnostic Reading S1* (24) 53* (19) 0.08
Test--Total Score®

Stanford Reading S56** (25) T3%* (21) 0.93
Comprehension Subtest--

Pretestb
Stanford Reading - T6** (25) -

Comprehension Subtest--
Posttest

Teacher Rating of Reading® .82%** (26) .80** (25) 0.20

Discriminant Construct Validity

CBM English Language .54%* (26) 44%* (50) 0.52
Fluency--Levelb

Teacher Rating of English® 62%* (26) 62%* (25) 0.00

Language Assessment - A7** (3]) -

Scales--English

Note. The number of subjects is reported in parentheses.

2Test statistic for rellability coe/ficient differences is the {-test for independent sample means. The
means were derived using Fisher Z transformation.

bTest statistic for differences between correlations for CBM reading and criterion reading and
language measures is the z-test for independent correlations (Glass and Hopkins, 1984, p. 307).

CReliability is based on Spearman-Brown Prophecy formula (Nunnally, 1978).
*n <.05. **p< .0l
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Table 4. Differences in Correlations between CBM Reading and Criterion Measures of Reading
and Language for Bilingual Students
Correlation with Correlation with z-test

Reading Measure CBM Reading Language Measure CBM Reading  Difference?
Teacher Rating of .80 Teacher Rating of .62 2.18* (25)

Reading English
Stanford Diagnostic .59 Language Assessment .26 1.38 (11)

Reading Test Total-- - Scales -- English

Pretest
Stanford Reading .70 Language Assessment 27 2.18* (12)

Comprehension Scales -- English

Subtest--Pretest
Stanford Reading .88 Language Assessment 40 2.24* (14)

Comprehension Scales -- English
Subtest--Posttest

Note. The number of subjects is reported in parentheses. Correlations between CBM Reading and
the LAS vary somewhat because the number of students in each analysis differs because of
missing data.

aTest statistic is the z-test for dependent correlations, Glass & Hopkins (1984), p. 310.
*
p < .05.
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Figure Caption

Figure 1. Progress of two bilingual students on CBEM reading.
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