CBM Language Measures as Indicators of

Foreign-Language Learning: Technical Adequacy of

Scores for Secondary-School Students

Laura Hoefnagel, Christine A. Espin, and Ralph Rippe
Leiden University

Abstract

Students with and without learning disabilities often struggle to learn a foreign language (FL).
Teachers could benefit from a measure designed to screen and identify students at risk for FL
learning difficulties. In this study, we examined the reliability and validity of scores from four
curriculum-based measures (CBM) as potential indicators of English FL learning: reading aloud,
maze selection, and English-to-Dutch and Dutch-to-English word translation. Participants
were 133 Dutch students in Grade 8. Criterion variables were English course grades and scores
on a standardized achievement test (Cito-VAS). Alternate-form reliability ranged from r = .77
to .87. Correlations between CBM and criterion measure scores ranged from r = -.04 to .65.
Scores from maze selection and reading aloud alone predicted English-language proficiency
better than a combination of scores from the four measures, explaining 29.7% and 23.6% of the
variance, respectively. Implications for the use of CBM for FL screening and progress-monitoring
are discussed.
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other than one’s native language is essential. For

example, many universities in the United States
require foreign-language credits for admission and/
or graduation (see Campus Explorer, 2019; Grove,
2019). In 2016, more than 1.4 million students were
enrolled in foreign-language courses at institutions of
higher education in the U.S. (Looney & Lusin, 2018). In
Europe, the ambition is to have 75% of young citizens
master two foreign languages (Dutch Education
Council, 2008). In 2015, 98.6% of lower secondary-level
students in the European Union studied at least one
foreign language, of which English was by far the most
common (Eurostat, 2017).

In our globalized society, mastering languages

Difficulties in Foreign-Language Learning

Although many students learn a foreign language
without difficulty, others struggle. One of the best pre-

dictors of foreign-language (FL) learning ability is na-
tive language ability (Dominguez de Ramirez & Sha-
piro, 2007; Ganschow et al., 1998; Sparks, 2008; Sparks
et al.,, 2006). It is perhaps not surprising, then, that stu-
dents with learning disabilities (LD) often are consid-
ered to be at risk for FL learning difficulties (Skinner &
Smith, 2011), and are granted waivers or substitutions
for FL courses. However, not all students with LD expe-
rience difficulties with FL learning, and not all students
who have difficulties with FL learning have LD (DiFino
& Lombardino, 2004; Sparks, 2006, 2016; Wight, 2015).

Sparks (2006, 2009) suggested that FL learning
ability be viewed as occurring along a continuum, and
that identification of students at risk for FL difficulties
be made on the basis of performance rather than labels.
Students who are identified as being at risk could then
be monitored and, if necessary, provided specialized
teaching methods and accommodations to enhance
their FL learning (Skinner & Smith, 2011; Sparks et al.,
2002). A tool that could be used to screen and identify
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at-risk students, monitor their progress, and evaluate
the effectiveness of specialized methods and accom-
modations is Curriculum-Based Measurement (CBM).

Curriculum-Based Measurement

CBM is a simple procedure for repeated measure-
ment of student growth toward long-range instruc-
tional goals in academic areas (Deno, 1985). Using
CBM, teachers measure student progress on a frequent
basis (e.g., once a week) using brief samples of work,
and place the scores on a graph that depicts progress.
They subsequently examine the progress graph to de-
termine the effectiveness of instruction.

CBM measures are designed to be practical (sim-
ple, time efficient, easy to administer and score) and
to produce scores that serve as valid and reliable in-
dicators of performance and progress in an academic
area (Deno, 1985; Espin & Deno, 2016). A consider-
able body of research has examined the validity and
reliability of scores from CBM measures in reading
and writing (see McMaster & Espin, 2007; Wayman
et al.,, 2007), but this research has primarily been con-
ducted with students in their native language. And
while research has been carried out on the develop-
ment of CBM measures for English Learners (EL; e.g.,
Baker & Good, 1995; Campbell et al., 2013; Domin-
guez de Ramirez & Shapiro, 2006, 2007, Sandberg
& Reschly, 2011), the findings cannot automatically
be generalized to FL learning as the situations under
which EL and FL students learn a second language
differ.

In searching the literature, we located only one
study that examined CBM measures of FL learning
(Chung & Espin, 2013). Chung and Espin examined
the technical adequacy of scores from maze selection,
Dutch-to-English word translation, and English-to-
Dutch word translation, both alone and in combination,
as indicators of FL learning for middle-school students.
For each measure, different time frames and scoring
procedures were compared. Criterion variables in the
study were English course grades and scores on a stan-
dardized English reading test. Results varied somewhat
across grade and skill level but provided tentative sup-
port for scores from maze-selection (2 min, correct mi-
nus incorrect choices) and word-translation measures
(English-to-Dutch- or Dutch-to-English, 2 min, correct
translations) as indicators of FL. performance. In addi-
tion, results demonstrated that a combination of scores
from maze and English-to-Dutch word translation ac-
counted for a greater proportion of variance in English
course grades than scores from either measure alone.

CBM Foreign-Language Measures

Despite these important findings, the Espin and
Chung study (2013) has limitations. First, the study did
not include a reading-aloud measure. CBM reading
aloud often is used to monitor progress in one’s native
language (Wayman et al., 2007). Second, for some of
the analyses, sample sizes were small because different
CBM and criterion measures were used across grade
and educational levels. Finally, there was a ceiling effect
for the maze scores.

The Present Study

Given the importance of FL learning in today’s
globalized society, and the number of students who
struggle to learn an FL, it seems important to replicate
the Chung and Espin (2013) study, addressing the lim-
itations of the study wherever possible.

The present study was a replication and extension
of Chung and Espin (2013). Specifically, the study ex-
amined the reliability and validity of scores from four
CBM measures, alone and in combination, as potential
indicators of FL learning. The four measures were maze
selection, Dutch-to-English word translation, English-
to-Dutch word translation, and reading aloud. To avoid
some of the limitations of the Chung and Espin study,
we increased the length of the maze passages to avoid
ceiling effects and, to the extent possible, used identical
measures across educational levels.

Two research questions were addressed in the
study:

1. What are the reliability and validity of scores
from four CBM measures as potential indicators
of English FL performance?

2. Does a combination of scores predict English
FL performance better than scores from a single
measure?

Based on the results of Chung and Espin (2013),
we expected that scores from maze-selection and
word-translation measures (both English-to-Dutch
and Dutch-to-English) would be reliable and would
significantly relate to scores on the criterion measures.
Further, we expected that a combination of scores from
maze selection and English-to-Dutch word translation
would account for a greater proportion of variance in
the criterion variables than scores from either measure
alone. Because Chung and Espin (2013) did not include
a reading-aloud measure, we had no expectations re-
lated to scores from the reading-aloud measures.

The present study can be characterized as Stage
1 CBM research (Fuchs, 2004), where the focus is on
the technical adequacy of scores as indicators of perfor-
mance. Given the focus on technical adequacy, partici-
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pants in our study represented a range of performance
levels. Results provide information on the extent to
which the CBM scores accurately rank order students
on their English FL performance, and have implications
for the use of the measures to screen and identify at-
risk students. The findings also inform future Stage 2
research, where the focus is on the use of the measures
for progress monitoring,.

Method

Participants

Participants were 133 eighth-grade students (67
males, 66 females; Mage =13.60, SD = .69, age range
12-16 years) from 15 classrooms in three secondary
schools in The Netherlands. Schools were located
in three middle-large to large cities in the west and
central part of the country. Schools were selected via
the researchers’ networks. Participants were recruited
via their English-language courses. All students were
invited to participate.

Secondary education in The Netherlands is di-
vided into different educational levels, which are
(from the lowest to highest): vocational-low, voca-
tional-high, professional, and university preparation.
English as a FL is mandatory in all Dutch secondary
schools, and the national curriculum for English con-
sists of reading, writing, listening, and speaking. The
curriculum follows the Common European Frame-
work of Reference for Languages (CEFR), with CEFR
target levels set for the end of secondary school for
each educational level (www.erk.nl).

Participants in the study were in their second
year of formal English education and represented
all educational levels: vocational-low (12.8%), vo-
cational-high (11.3%), professional (16.5%), univer-
sity (36.1%), and combined professional/university
(23.3%) levels. Fourteen students (10.5%) were en-
rolled in a bilingual education program in which at
least 50% of core courses were provided in English
for the first three years of secondary school. These
students were from the university education levels.
Home-language information was available for 40%
of the students. For all these students, Dutch was
spoken at home.

Fifteen percent of participants were students with
dyslexia. The diagnosis of dyslexia in The Netherlands is
based on significant delays in reading and/or spelling,
despite systematic and frequent intervention, where
delays are not due to an intellectual or sensory disabil-

ity, or to inadequate education (De Jong et al., 2016).
The prevalence of dyslexia is estimated to be 3.6% at
the end of primary school; that is, sixth grade (Blomert,
2005). However, the Dutch Inspectorate of Education
(2019) reports that the percentage of students actually
labeled with dyslexia in sixth grade is 7.5%. This num-
ber increases sharply at secondary school, to 11.9% and
13% of seventh- and ninth-grade students, respective-
ly. These percentages are similar to the 15% of students
with dyslexia in the current sample.

Predictor Variables

Predictor variables were scores from four CBM
FL measures: reading aloud, maze selection, English-
to-Dutch word translation, and Dutch-to-English
word translation.

Reading Aloud

Reading-aloud passages were two English narra-
tive texts selected from Children’s Educational Services
passages (Deno & Marston, 1987). Passages were 488
and 498 words in length, written for students in Grade
4, and were non-culturally specific. Students read aloud
from each passage for 1 min, whereupon the number
of correct (WRC) and correct minus incorrect (WRCI)
words read were scored. Incorrect words included
mispronunciations, word substitutions, omissions, re-
versals, and words supplied by the examiner when a
student did not know a word.

Maze Selection

Maze selection passages were constructed from
the same English narrative texts used for reading aloud
to minimize differences in results due to text effects. To
create the maze, the first sentence was left intact, after
which every seventh word was deleted and replaced by
the correct word and two distractors. The three choices
were placed in bold print and underlined in the text,
and were not split across lines. If the seventh word
was a proper noun, it was left and, instead, the next
word was deleted. The placement of the correct choice
varied. Distractors were approximately equal in length
(within one letter) to the correct choice, and were clearly
incorrect (for guidelines, see Conoyer et al., 2017; Fuchs
& Fuchs, 1992). Students read each maze text silently
for 2 min, circling the word that restored meaning to the
passage. Scores were the number of correct (MCC) and
correct minus incorrect maze (MCCI) choices. Scoring
was carried out with and without a guessing rule. With
the guessing rule, scoring was stopped after three
consecutive incorrect choices.
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CBM maze selection is similar to the modified-
or multiple-choice cloze measures often used in FL
assessment (Hale et al., 1989; Porter, 1976) with one
key difference. In typical FL. modified-cloze measures,
distractors are similar in meaning and syntax to the
target word (Porter, 1976). In CBM mazes, on the other
hand, distractors are selected to be clearly different in
meaning and syntax from the target word so that one
answer is obviously correct (Fuchs & Fuchs, 1992).
Chung and Espin (2013) reported alternate-form
reliability for CBM maze scores ranging from r = .69
to .78 and validity from » = .20 to .79, with higher
reliabilities reported for MCCI than for MCC.

Word-Translation Measures

Dutch-to-English and English-to-Dutch word-
translation measures consisted of a list of 50 words
(25 words per page) with a blank next to each word.
Words were randomly selected from an English-
language curriculum used in Dutch secondary
schools. All parts of speech were represented on
each measure. Students wrote as many translations
as possible in 2 min. Scores were the number of
correct (WTC) and correct minus incorrect (WTCI)
translations.

Based on the results of Chung and Espin (2013),
a decision was made to count translations as correct
only if they were spelled correctly. Chung and Espin
(2013) reported alternate-form reliability for word
translation scores ranging from r = .76 to .88 for WI'C
and from r = .59 to .78 for WTIC, and validity from r
= 44 to .77 for WTC. Validity for WTCI was not exam-
ined in Chung and Espin (2013) because the reliabil-
ities were low.

Criterion Variables

Criterion variables in the study were English
course grades and scores on a standardized En-
glish-language test (Cito-VAS).

English Course Grades

English course grades were average grades across
three grading periods in the school year. Grades were
based on the students’performance in reading, listen-
ing, writing, speaking, vocabulary, and grammar with-
in the individual student’s educational level. Grades
ranged from 1 (low) to 10 (high), and were reported to
one decimal point. A grade of 5.5 was passing. Grades
are assigned within educational level; thus, a grade of
7 in English in a vocational-low level program was not
equivalent to a grade of 7 in a university-preparation
level program. Analyses involving grades were, there-
fore, carried out within educational level.

CBM Foreign-Language Measures

Cito-VAS Scores

The Cito-VAS test (Cito, 2015) is a standardized
achievement test administered in many Dutch sec-
ondary schools in the middle of the school year. In
our study, two of the three participating schools ad-
ministered the Cito-VAS. (The school with students
in combined professional/university levels did not
administer the test.) Scores from the English read-
ing and English vocabulary subtests of the Cito-VAS
were used in the study.

The English reading subtest consisted of expos-
itory passages, each with 1-3 multiple-choice ques-
tions, for a total of 35 questions. The English vocab-
ulary subtest consisted of multiple-choice items in
which students had to choose (a) the correct Dutch
translation of the underlined word in an English sen-
tence, (b) the correct English word to complete a sen-
tence, (c) a synonym or an antonym for an English
word, or (d) the word that did not belong in a set of
words. The vocabulary subtest included a total of 45
items. Each subtest took approximately 50 minutes to
complete. Different forms of the Cito-VAS were ad-
ministered at different educational levels. Therefore,
standard scores were used in the analysis, enabling
comparisons across test levels.

Technical adequacy information for the Cito-VAS
was available only for an earlier version of the test
that did not include the English vocabulary subtest
(Van Til & Van Boxtel, 2015). Cronbach’s alphas for
the English reading subtest were reported to be .76,
.78 and .80. With regard to validity, a consistent in-
crease in mean scores across grade and educational
levels was reported, and correlations between sub-
tests measuring different constructs were found to be
weaker (r = .25 - .42) than between subtests mea-
suring overlapping constructs (r = .58 to .72). Finally,
standard scores on the English reading subtest for
eighth-grade students were found to predict educa-
tional level one year later (r = .63).

Procedure

Participants completed the measures in the fol-
lowing order: maze selection, English-to-Dutch word
translation, Dutch-to-English word translation, and
reading aloud. For all CBM measures, two parallel
forms were administered, with the order of the forms
counterbalanced. Maze-selection and word-transla-
tion measures were administered in a group setting.
Reading aloud was administered individually on the
same day or within the same week. If a student was
absent for part of the data collection, every attempt
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was made to schedule a make-up session. Data were
collected and scored by four master’s-level students
who were trained in two 1.5-hour training sessions.
Two data collectors were present for all data collec-
tion. English course grades, Cito-VAS scores, and
student background information were collected from
the schools at the end of the school year.

Scoring

All measures were scored by two coders. In-
terscorer agreement was calculated by dividing the
smaller by the larger score and multiplying by 100.
Agreement was calculated separately for each score.
For reading aloud, agreement was 99.2% (WRC)
and 98.9% (WRCI). For maze selection, agreement
was 99.8% (MCC) and 99.8% (MCCI). For English-
to-Dutch word translation, agreement was 99.0%
(WTC) and 97.4% (WTCI). For Dutch-to-English
word translation, agreement was 98.2% (WTC) and
94.7% (WTCI). Disagreements were discussed and
resolved before coming to a final score.

Results

Data Inspection

Data inspection indicated normal distributions
for all independent variables and no substantial uni-
variate outliers. To check for bivariate outliers, mul-
tivariate scatterplots were inspected. The patterns in
the scatterplots revealed approximately linear asso-
ciations between the independent and dependent
variables. One possible bivariate outlier was detect-
ed in nearly every scatterplot. For this student, who
was at the university preparation level and was di-
agnosed with dyslexia, Cito-VAS scores and English
course grades were relatively high, whereas scores on
the CBM measures were relatively low. Removal of
this outlier yielded a change in explained variances
(for example from R? = .35 to R? = .42 for the relation
between maze selection MCC and Cito-VAS scores).
Because of the disproportionally large effects of the
student’s scores on the strength of the correlations,
analyses were conducted both with and without the
outlier. The association patterns were the same with
and without the outlier, but the results were some-
what stronger (i.e., correlation coefficients increased)
when the outlier was removed. We report results
without the outlier for the validity analyses.

Handling of Missing Data and Assumptions
Patterns of missing observations were checked.
Little’s MCAR test (Little, 1988) showed that no pat-
terns in missingness could be detected; y2(8, N =
133) = 5.83, p = .666; therefore, any missingness was
considered to be completely at random. Analyses
were based on full information maximum likelihood
(FIML) estimation (Graham et al., 1996), with which
missingness is commonly handled within the analy-
sis model (Dempster et al., 1977) as it yields the most
likely parameter values given all available data in the
model, regardless of their level of completeness.

Descriptive Analyses

Means and standard deviations for scores on the
CBM measures (alternate forms and combined) are
reported in Table 1. On average, students read aloud
approximately 150 correct and 5 incorrect words in
1 min, made approximately 22 correct and 0.5 to
1.0 incorrect maze choices in 2 min (depending on
whether a guessing rule was applied or not), trans-
lated approximately 25 words correct and 4 incorrect
from English to Dutch and approximately 19 words
correct and 5 incorrect from Dutch to English. Means
and standard deviations broken down by gender are
reported in Table 2. Girls tended to score higher on
the CBM measures than boys, but differences were
not large.

There were significant differences in mean scores
between Forms A and B for reading aloud (WRC, ¢
(121) = 6.55, p < .001; WRCI, ¢ (121) = 6.42, p < .001)
and English-to-Dutch translation (WTC, t (129) =
11.42, p < .001; WTCI, t (129) = 9.72, p < .001; Bon-
ferroni correction applied), but not for maze selection
or Dutch-to-English translation. Further, no signifi-
cant differences in mean scores were found between
scoring with or without use of a guessing rule for the
maze.

Means and standard deviations for Cito-VAS En-
glish vocabulary and English reading subtests, broken
down by educational level, are reported in Table 3.
(Recall that scores were not available for one school.)
Means and standard deviations for the English course
grades are reported by educational level in Table 3. In-
dividual grades ranged from 4.30 to 9.27 (M = 7.14,
SD =1.03).

46 International Journal for Research in Learning Disabilities Vol. 5, No. 1



CBM Foreign-Language Measures

Table 1
Means and Standard Deviations of the CBM Measures Form A, Form B, and Mean of A and B
Form A Form B Mean (A+B)

Measure / Score N M (SD) N M (SD) N M (SD)
Reading Aloud

WRC 122 155.46 (37.72) 122 144.29 (31.75) 122 149.87 (33.56)

WRCI 122 150.43 (39.46) 122 139.22 (33.08) 122 144.82 (35.11)
Maze, guessing rule

MCC 131 21.91(8.70) 132 21.96 (7.53) 132 21.88(7.84)

MCCI 131 21.35(9.00) 132 21.36 (7.75) 132 21.30(8.10)
Maze, no guessing rule

MCC 131 22.34(7.99) 132 22.30(7.04) 132 22.26 (7.24)

MCCI 131 21.37 (8.97) 132 21.31(7.91) 132 21.28(8.13)
English-to-Dutch

WTC 130 26.68 (7.08) 130 23.15(5.71) 130 2492 (6.19)

WTCI 130 23.33(8.42) 130 18.80 (6.71) 130 21.05(7.13)
Dutch-to-English

WTC 131 19.70 (8.61) 131 18.63 (8.16) 131 19.17 (8.09)

WTCI 131 14.16 (9.92) 131 13.30(9.63) 131 13.73(9.31)

Note. WRC = words read correct. WRCI = words read correct minus incorrect. MCC = maze choices correct. MCCl = maze choices correct minus
incorrect. WTC = words translated correct. WTCI = words translated correct minus incorrect.

Table 2
Means and Standard Deviations of the CBM Measures by Gender
Males Females

Measure / Score N M (SD) N M (SD)
Reading Aloud

WRC 63 148.58 (35.27) 58 151.76 (31.92)

WRCI 63 143.67 (36.52) 58 146.51 (33.92)
Maze, guessing rule

MCC 66 20.95 (8.43) 65 22.88(7.17)

McCcl 66 20.31(8.57) 65 22.35(7.54)
Maze, no guessing rule

MCC 66 21.65 (7.42) 65 22.94 (7.08)

McCcl 66 20.27 (8.65) 65 22.36 (7.54)
English-to-Dutch

WTC 64 24.17 (6.52) 65 25.71 (5.82)

WTCI 64 20.44 (7.38) 65 21.70(6.92)
Dutch-to-English

WTC 65 18.45 (7.90) 65 19.95 (8.31)

WTCl 65 13.48 (8.70) 65 14.01 (10.01)

Note. WRC = words read correct. WRCI = words read correct minus incorrect. MCC = maze choices correct. MCCl = maze choices correct minus
incorrect. WTC = words translated correct. WTCl = words translated correct minus incorrect.
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Table 3

Means and Standard Deviations for Cito-VAS English Vocabulary and English Reading Subtests and for English Course

Grades by Educational Level

Cito-VAS Vocabulary

Cito-VAS Reading English course grades

Educational level N M (SD) M (SD) N M (SD)
Vocational-low 11 152.91 (21.49) 136.36 (17.83) 17 7.27 (.79)
Vocational-high 15 173.83 (31.59) 155.19(17.23) 15 7.03(.72)
Professional 21 173.95 (28.46) 150.95 (14.41) 22 6.64 (1.13)
Professional/university - - - 31 6.57 (.95)
University 24 195.47 (32.66) 169.80 (19.69) 48 7.73 (.88)
Total 71 177.94 (32.55) 155.96 (20.62) 133 7.14(1.03)

Note. WRC = words read correct. WRCI = words read correct minus incorrect. MCC = maze choices correct. MCCl = maze choices correct minus
incorrect. WTC = words translated correct. WTCl = words translated correct minus incorrect.

Reliability Analyses

To assess alternate-form reliability, Pearson correla-
tions between scores on parallel forms of each measure
were computed. Reliability coefficients ranged from r =
.77 to .87, with all but one coefficient (English-to-Dutch
translation) above .82 (see Table 4). All correlations
were statistically significant, with all p-values < .001.
Alternate-form reliability coefficients were high despite
significant mean differences between Forms A and B
for reading aloud and English-to-Dutch translation, in-
dicating that, even though students scored higher on
Form A than on Form B, the rank ordering of students
remained similar across the forms. Mean scores across
Forms A and B were used for the subsequent validity
analyses to increase the stability of the scores.

Validity Analyses

To reduce the number of statistical tests, a limited
number of scores were carried forward for the validity
analysis. Selection of scores was based on the reliabili-
ty coefficients, the efficiency of scoring procedure, and
on whether the scoring procedure was typically used
in other CBM research. The following scores were se-
lected for the validity analysis: WRC for reading aloud,
MCCI with use of a guessing rule for maze selection,
and WTC for both word-translation measures. Mean
scores across forms A and B were used for all analyses.

Correlations With Criterion Variables

Correlations between CBM scores and the Cito-
VAS scores were statistically significant, ranging from
r=.31to .65 (see Table 5). In general, correlations for
reading aloud and maze selection were higher than for

the translation tasks; the lowest correlations were found
for English-to-Dutch translation. Correlations tended
to be somewhat higher with the Cito-VAS reading
subtest than the vocabulary subtest, but differences
were small.

Correlations with English course grades were com-
puted within educational level, resulting in samples
ranging from 14 to 48 students per subgroup. Means
and standard deviations for the CBM scores, broken
down by educational level, are reported in Table 6. In
general, as illustrated, mean scores increased across
educational level although scores for combined profes-
sional/university were higher than for university only.
Correlations between CBM scores and English course
grades ranged from r = -.04 to .65 (see Table 7). Across
educational levels, correlations tended to be lowest for
the English-to-Dutch translation, but patterns for the
other measures differed somewhat. For example, for
vocational and professional educational levels, coetfi-
cients tended to be higher for reading aloud and maze
selection than for word-translation measures, and for
professional/university and university levels, coeffi-
cients for word-translation measures were as high as or
higher than for reading aloud and maze.

Regression Analyses

To examine whether a combination of measures
predicted English-language proficiency better than a
single measure, latent linear regression models were
tested in different stages, evaluating performance
through different compositions of a latent performance
score. Multilevel models revealed negligible intra-class
correlations on educational level (ICCs for average Cito
scores = .06, .03 for Cito vocabulary, and .08 for Cito
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Table 4
Alternate-Form Reliability Coefficients of Scores From the CBM Measures
Reading Aloud Maze selection

Scoring N r Guessing rule  Scoring N r

WRC 122 .87 Rule MCC 131 85

WRCI 122 .87 Mccl 131 85
No rule MCC 131 83

Mccl 131 84
English-to-Dutch translation Dutch-to-English translation

Scoring N r Scoring N r

WTC 130 .87 WTC 131 .86

WTCI 130 77 WTCI 131 .82

Note. All correlations significant at p <.001 level.

Table 5

Correlations Between CBM Scores and Cito-VAS Scores

Measure Cito Vocabulary Cito Reading
Reading aloud WRC (N = 65) 56%** H5%**
Maze selection MCCI (N = 69) 63**¥* H3F**
English-to-Dutch WTC (N = 68) 31* 34%*
Dutch-to-English WTC (N = 69) S50%** S52%*x

*p<.05.*%*p<.01.%*p<.001.
Note. WRC = words read correct; MCCl = maze choices correct minus incorrect; WTC = words translated correctly.

Table 6

Means and Standard Deviations for Selected CBM Scores by Educational Level

Educational level WRC MCCl WTCE-D WTCD-E
Vocational-low 120.00 (31.57) 11.32(7.86) 16.88 (5.22) 11.88 (5.85)
Vocational-high 139.23 (33.53) 17.11 (8.78) 19.62 (5.25) 13.36 (6.59)
Professional 133.89(31.11) 22.52(6.93) 26.36 (4.08) 17.02 (6.18)
Combined professional/university 169.69 (25.95) 25.33(5.81) 28.15(5.14) 24.31 (6.94)
University 152.07 (28.49) 22.23(6.10) 25.47 (4.65) 19.02 (7.44)
Total 150.15 (33.56) 21.42(8.06) 24.93 (6.20) 19.12 (8.09)

Note. WRC = words read correct; MCCl = maze choices correct minus incorrect; WTC E-D = words translated correct, English-to-Dutch; WTC D-E =
words translated correct, Dutch-to-English. Standard deviations are in parentheses.
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Table 7

Correlations Between CBM Scores and Average English Grades Within Educational Level

Reading aloud WRC

Maze selection MCCI

Educational level N r N r
Vocational low 16 A8 17 57*
Vocational high 14 65% 15 S54%
Professional 18 S51* 21 63**
Professional/university 30 .38* 30 A40%
University 43 .26 47 S54%x*
English-to-Dutch WTC Dutch-to-English WTC
Educational level N r N r
Vocational low 16 43 16 A7
Vocational high 14 35 15 A4
Professional 21 -.04 21 30
Professional/University 31 A6* 31 50%*
University 48 30% 47 53

*p<.05.**p<.01.%*p<.001.

Note. WRC = words read correct; MCCl = maze choices correct minus incorrect; WTC = words translated correctly.

reading, respectively); thus, analyses did not account
for variance attributable to educational-level character-
istics (Luke, 2004).

The approach used to test the linear regression
models was as follows. First, we compared a model
in which performance was indicated by the Cito-VAS
subtest scores only, hereafter Cito-Only Model, to a
model in which a latent performance score was in-
dicated by both the Cito-VAS subtest scores and the
English course grades, hereafter Gold Standard Mod-
el, under planned missing data assumptions (Little &
Rhemtulla, 2013; Rippe & Merkelbach, 2019). In the
latter approach, latent performance scores for individ-
uals with missing data on the Cito-VAS subtests were
approximated based on the English course grades and
their correlation with the Cito-VAS subscales. These la-
tent scores were not constructed explicitly before being
entered into the model; instead, they were“estimated”
implicitly within the model itself based on maximum
likelihood estimations of the latent variable regression
coefficients, accounting for the covariance between the
(two) observed outcome scores.

As a consequence of using the latent variable
approach, most classical multicollinearity measures
could not be computed. Through inspection of all
pairwise correlations, no indication of multicollinearity
was found. All correlations were .70 or lower, with
only one exception: the correlation between Dutch-to-

English and English-to-Dutch word translations was
.73, meaning 53% of their variance was shared. Variance
inflation factors were well below 10, ranging between
255 and 3.33.

In the first stage, the two latent performance vari-
ants were evaluated on overall model fit only with all
possible combinations of predictors. Model parame-
ters were not interpreted. Based on overall model fit
and parameter effect size, for parameter interpretation
a subset of models was reevaluated as observed-vari-
able-only models using a proportional bootstrap with
1000 samples to obtain standard errors.

For model estimations, we used Lavaan (Rosseel,
2012) version 0.6-4 in R version 3.5.3. Full information
maximum likelihood was used to handle missing data.
The number of EM iterations for FIML was set at a
maximum of 5,000. To determine the fit of each model,
the comparative fit index (CFI), normed fit index (NFI),
standardized root mean residual (SRMR), and root
mean square error of approximation (RMSEA) were in-
spected. The CFI and NFI should be as high as possible
(above .90), while the SRMR and the RMSEA should be
as low as possible (below .06). The RMSEA and sRMR
can yield contrasting conclusions, as the sSRMR is a
simple absolute fit index comparing observed and pre-
dicted correlations without accounting for complexity,
while the RMSEA is based on the non-centrality pa-
rameter and can be considered more precise.
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Preliminary analyses revealed that there was no
intra-class effect of educational level and no differential
effect of gender. Therefore, educational level and gender
were not accounted for in the regression analyses. More-
over, preliminary analyses showed that the models with
the Gold Standard latent performance score yielded a
less favorable fit-complexity ratio than the models with
the Cito-Only latent performance score, indicated by the
Akaike information criterion (AIC). A lower AIC relative
to the other model means a better trade-off between the
fit and the complexity of the model. The English course
grades did not add any unique information to the latent
performance score beyond the scores from the two Ci-
to-VAS subtests. Therefore, models with the dependent
latent performance score consisting only of the two Ci-
to-VAS subtests were used in the subsequent analyses.

As a first step in the regression analysis, standard
assumptions were checkedfor the subsample of stu-
dents with Cito-VAS scores (N = 63). No violations
on multicollinearity, normality, and homoscedasticity
were found, although correlations among the predic-
tors were high, ranging from r = .51 to .78 (see Table 8),
suggesting caution in interpretation. s

In Stage 2, after all combinations of predictors had
been compared in the Stage 1 analyses, a selection of
models were reevaluated as observed-variable-only
models using bootstrapped standard errors with 1,000
runs. The models were selected based on their fit. An
overview of the seven models selected is presented
in Table 9, with their respective fit indices provided in
Table 10. The AIC allows only for comparing Models 2
through 7 to Model 1, because these models are nested.
The model with all four predictors (Model 1) had the
best fit in terms of complexity trade-off, as indicated by
the lowest AIC value (AIC =1,103.00; see Table 10). Even
though the model consisting of all four CBM measures
as predictors is the most complex, it outperformed
simpler one- and two-predictor models in terms of
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the balance between fit of the model and complexity.
The two-predictor models (Models 6 and 7) were not
favored over single predictor models. For Model 6, the
AIC was high. For Model 7, although the AIC was low;
the RMSEA was unfavorable (.14). Therefore, neither
model qualified for further interpretation. Among the
simpler single-predictor models, Model 5 (Reading
Aloud) resulted in the smallest difference with Model 1
in terms of AIC value (1148.72 vs. 1103.00, respectively).

Further model evaluation was based on both ab-
solute and comparative fit using the NFL, CFI, RMSEA
and sRMR values (see Table 10). As shown, all models
had high values (equal to or closely approaching 1.0) on
the NFI and CFl, and low values (approaching 0) on the
RMSEA and sRMR, indicating good fit with little error.
The all-predictor Model 1 showed somewhat poorer
values on some of the indices (NFI = .97, sSRMR = .01).
The single-predictor models (Models 2 to 5) showed the
best fit (NFI and CFI = 1.00, RMSEA and sRMR < .001).

In the above models, contributions of both the En-
glish vocabulary subtest and the English reading sub-
test to the latent performance score were significant (3
=.76 t0 .83,z =5.67 to 15.58, p < .001 and B = .89 to
97,z =748 to 17.93, p < .001, respectively), with one
exception: In Model 3, the contribution of the English
vocabulary subtest to the latent performance score was
significant (B = .78,z =5.67, p < .001), while the English
reading subtest was not significant (3 =.95,z=1.31,p =
.192). This discrepancy can be explained by the fact that
the models describing the same amount of variance do
not necessarily describe the same part of the variance
in the outcome.

In Stage 3, Models 1, 2, and 5 were selected as fi-
nal models. For these models, the contribution of the
predictors within the model was evaluated. The esti-
mated regression coefficients are displayed in Table 11.
In the all-predictor model (Model 1), scores from maze
selection (B = 0.59, z = 3.99, p < .001) and English-to-

Table 8
Correlations Among the CBM Measures

Reading aloud

Maze selection

English-to-Dutch Dutch-to-English

Measure WRC McCl WTC WTC
Reading Aloud WRC - .70 51 74
Maze selection MCCI - 67 71
English-to-Dutch WTC - 78

Dutch-to-English WTC

Note. All correlations significant at p <.001.

Note. These are correlations for the subsample of students with Cito-VAS scores (N = 63). WRC = words read correct; MCCl = maze choices correct

minus incorrect; WTC = words translated correctly.
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Dutch word translation (B =-0.34, z = -2.49, p = .012)
contributed significantly to the prediction of the latent
performance score (see Table 11). Removing the over-
lapping contribution of the four CBM measures, maze
selection had the strongest unique contribution to the
prediction of the latent English performance score,
explaining 21.9% of the remaining total variance. The
unique contribution of English-to-Dutch word transla-
tion was in the negative direction, and explained 7.3%
of the variance. Thus, after accounting for the overlap
between the CBM measures in the prediction of the la-
tent English performance score, maze selection had the
strongest contribution in the positive direction whereas
English-to-Dutch had the next strongest contribution,
but in the negative direction.

In the single-predictor model with maze selection
(Model 2), scores from maze selection contributed sig-
nificantly to the prediction of the latent performance
score (B = .71, z= 1041, p < .001). Maze selection ex-
plained 29.7% of the total variance in the latent per-
formance score when the other CBM measures were
not accounted for. In the single-predictor model with
reading aloud (Model 5), scores from reading aloud
contributed significantly to the prediction of the latent
performance score (B = .66, z = 6.32, p < .001). Final-
ly, reading aloud explained 23.6% of the total variance
in the latent performance score when the other CBM
measures were not accounted for.

Discussion

The goal of this study was to examine the technical
adequacy of scores from four CBM measures — reading
aloud, maze selection, Dutch-to-English, and English-
to-Dutch word translation — as potential indicators of FL.
learning, replicating and extending an earlier stusdy by
Chung and Espin (2013). In general, our results provid-

ed the greatest support for maze selection and reading
aloud scores as general indicators of FL performance.

The first research question addressed the alternate-
form reliability and validity of scores from the CBM
measures. Reliability coefficients were high, with all
but one coefficient falling between .82 and .87. The
coefficients for maze selection and for English-to-Dutch
word translation were higher than those found by
Chung and Espin (2013), where coefficients were below
r = .80. Differences may be due to the fact that in the
present study, the same word translation measure was
administered across educational levels, whereas Chung
and Espin used a different form of the measure for lower
and higher educational levels. Variability in scores was
greater in the present study (SDs = 5.71 to 9.92; see Table
1) than in the Chung and Espin study (SDs = 2.64 to 7.24).

The effects of different scoring procedures on alter-
nate-form reliability were also examined. For reading
aloud and maze selection, reliability was not affected by
scoring procedure (correct vs. correct minus incorrect or
with vs. without a guessing rule). For the word transla-
tion tasks, consistent with the findings of Chung and
Espin (2013), higher reliabilities were found for correct
than for correct minus incorrect scores.

A select number of scores were carried forward
for validity analysis: WRC for reading aloud, MCCI
for maze selection, and WTC for the word translation
tasks. The patterns of correlations differed across criteri-
on measure and across educational level. For Cito-VAS,
correlations could be computed across educational level.
These correlations ranged from r = .31 t0 .65, arange sim-
ilar to that reported by Chung and Espin (2013; range r =
37 to .79). Correlations with the Cito-VAS were higher
for reading aloud and maze selection (r =.56 to .65) than
for word translation (r = .31 to .52). For English course
grades, correlations had to be computed within educa-
tional level. The patterns of results differed by educational
level: (a) at lower educational levels, stronger correlations

Table 9

Final Models With the Latent Performance Score From Cito-VAS English Vocabulary and English Reading Subtests as
Dependent Variable

Model Predictors

Model 1 Maze MCCI + English-Dutch WTC + Dutch-English WTC + Reading Aloud WRC
Model 2 Maze MCCI

Model 3 English-Dutch WTC

Model 4 Dutch-English WTC

Model 5 Reading Aloud WRC

Model 6 Maze MCCI + English-Dutch WTC

Model 7 Maze MCCI + Reading Aloud WRC
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Table 10
Model Fit and Complexity Trade-Off for the Selected Models
Model N AIC NFI CFI RMSEA sRMR
1 63 1103.00 .97 1.00 <.001 .01
2 69 1210.06 1.00 1.00 <.001 <.001
3 68 1225.43 1.00 1.00 <.001 <.001
4 69 1227.99 1.00 1.00 <.001 <.001
5 65 1148.72 1.00 1.00 <.001 <.001
6 68 1188.82 1.00 1.00 <.001 01
7 64 112533 .98 99 14 .01
Table 11
Coefficients From Final Models on the Latent Performance Score
Predictors B8 SE z p 95% Cl Total variance
Model 1 (N=63)
Maze MCCI 0.59 0.15 3.99 <.001 [0.30,0.88] 219
English-Dutch WTC -0.34 0.14 -2.49 012 [-0.61,-0.07] 073
Dutch-English WTC 0.26 0.17 1.58 115 [-0.06, 0.59] -
Reading Aloud WRC 0.27 0.16 1.71 .089 [-0.04, 0.58] -
Model 2 (N =69)
Maze MCCI 0.71 0.07 10.41 <.001 [0.58, 0.85] 297
Model 5 (N =65)
Reading Aloud WRC 0.66 0.10 6.32 <.001 [0.45, 0.86] 236

Note. Cl = confidence interval. 3 = standardized estimate.

were found for reading aloud and maze selection than
for word translation; (b) at higher educational levels,
stronger correlations were found for Dutch-to-English
word translation and maze selection than for the reading
aloud. These results may reflect the importance of En-
glish vocabulary knowledge at more advanced levels of
English-language learning and the greater sensitivity of
areading-aloud measure for beginning learners.
Consistent across all educational levels was the
finding that scores on English-to-Dutch word trans-
lation tended to result in lower correlations with the
criterion variables. Similarly, Chung and Espin (2013)
found low correlations between English-to-Dutch
word-translation and Cito-VAS scores (although not
with English course grades). The lower validity coef-
ficients for English-to-Dutch word-translation scores
might be related to the fact that students had to spell
the Dutch words correctly; thus, their scores on the task
reflected both English-language knowledge and Dutch
spelling ability. Although students also had to spell the

International Journal for Research in Learning Disabilities Vol. 5, No. 1

English words correctly, perhaps if they knew what the
English word was, they also knew how to spell it. A sec-
ond, more likely, explanation might be the lower vari-
ability in English-Dutch translation scores leading to an
attenuation in correlations. For example, standard de-
viations for English-to-Dutch translation were smaller
than for Dutch-to-English translation.

Even though the English-to-Dutch translation
produced the smallest validity coefficients, it may be
prudent to not yet discard the measure as a potential
CBM FL measure. English-to-Dutch translation re-
quires recognition rather than production, and thus
might serve as a good measure for students who are
just beginning to learn English.

The second research question examined whether
a combination of measures predicted FL proficiency in
English better than a single measure. The sample size
was relatively small for this analysis (N = 63), and the
predictors correlated with each other; thus, the results
should be considered suggestive. Findings showed that
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a combination of measures did not predict FL proficien-
cy in English better than a single measure. Although all
models had adequate fit, the single-predictor models
had the best fit. Thus, a single measure contributed
more strongly to the prediction of the latent English
performance score than a combination of four or two
measures. The single-predictor models with either the
reading-aloud or maze-selection measure performed
the best. Without the overlap with the other CBM mea-
sures, maze selection alone accounted for 29.7% of the
variance in the latent performance score, and reading
aloud alone for 23.6% of the variance.

These findings thus suggest that scores from maze
selection are valid indicators of general FL proficiency,
a finding that is in line with the results of the simple
correlational analyses. Scores from maze selection
accounted for nearly 30% of the variance in the latent
performance score constructed from scores on the Cito-
VAS vocabulary and reading subtests. Given that maze
selection takes only 2 minutes to administer, whereas
the Cito-VAS subtests together take 100 minutes, 30%
is a substantial amount. The slight advantage of the
maze selection over reading aloud may be due to the fact
that maze selection requires understanding of the text
passage and recognition of the words used as choices to
fluently progress through the text, perhaps making it a
more robust FL indicator than reading aloud. Alternately,
both the maze and Cito-VAS reflect silent FL reading,
whereas reading aloud also reflects speaking skills.

The differences in model performance were small.
The combination of all four measures — although
slightly worse than the single-predictor models —yield-
ed good model fit indices as well. In the model with
all four CBM measures, maze selection and English-to-
Dutch word translation were found to make significant
unique contributions to the prediction of the latent per-
formance score. Accounting for the overlapping contri-
bution of the four CBM measures, maze selection still
made a significant unique contribution to the predic-
tion of the latent performance score, explaining 21.9%
of the remaining variance. Apparently, after accounting
for the common contribution of the CBM measures, the
maze-selection task measures an additional, different
aspect of the construct than the other measures. En-
glish-to-Dutch word translation also made a significant
unique contribution after accounting for the overlap
between the four measures (7.3% of the variance), but
in a negative direction. This negative unique contribu-
tion, in combination with the lower validity coefficients
for English-to-Dutch translation, suggests that the
measure demands skills other than FL proficiency, such
as spelling in the native language.

Our results diverge from those of Chung and Es-

pin (2013), who found that a combination of maze se-
lection and English-to-Dutch word translation resulted
in better prediction than either measure alone. The re-
sults from the present regression analyses were based
on a larger sample combining all educational levels,
and used a latent FL performance score. Thus, although
still suggestive, they provide a basis for somewhat firm-
er conclusions.

It was surprising that the two measures that repre-
sented the construct of FL reading showed the highest
correlations with the criterion variables and the stron-
gest contributions as single predictors to the predic-
tion of the latent performance score, as opposed to the
measures that represented the construct of FL vocab-
ulary knowledge. Because scores from both Cito-VAS
English reading and vocabulary subtests contributed to
the latent performance score, one might have expected
a combination of CBM measures representing reading
and vocabulary to best predict student performance.
Perhaps vocabulary knowledge is an integral part of
reading in the FL. That is, beginning learners need a
sufficient level of vocabulary knowledge in order to
read a text in the FL (Wallace, 2007). Scores on CBM
reading tasks may reflect not only FL reading proficien-
cy but also vocabulary knowledge.

In sum, the results from the regression analyses
indicate that a combination of measures does not pre-
dict FL proficiency better than a single measure. Prac-
tically speaking, this is “good news” in the sense that
screening and CBM progress monitoring with a single
measure is less time consuming and more feasible in
the classroom than using a combination of measures.
Determining which single measure to use may depend
on practical considerations, however. Maze selection
can be administered in a group setting, whereas read-
ing aloud must be administered individually. Thus, al-
though maze selection is more efficient, teachers still
may prefer to administer reading aloud because it pro-
vides additional information related to the students’
ability to pronounce words in the foreign language.

Limitations

One limitation of the present study relates to the
criterion measures used. Although course grades and
the Cito-VAS have social validity in the sense that both
are used to make decisions about students’ promotion
to the next grade, technical adequacy data on the mea-
sures were limited. Although the Cito-VAS is the most
widely used standardized achievement test in Dutch
secondary education, reliability and validity data were
available only for a previous version of the test, and that
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version did not include the vocabulary subtest (tech-
nical adequacy for the reading subtest was good; see
Method section). Although course grades are probably
the most commonly used indicator of performance in
secondary education and have a large impact on the
student’s school career, course grades are largely based
on teacher judgment and have a restricted range. Nev-
ertheless, the use of both grades and standardized test
scores allowed for a convergence of evidence.

A second limitation of the study relates to the sam-
ple. First, analyses involving grades had to be conducted
within educational level, thereby reducing sample sizes
for these analyses. Second, it was not possible to ex-
amine whether results varied by language background
because native-language information was available for
only 40% of students. Finally, students in the univer-
sity-preparation levels were overrepresented (47.7%)
and students in vocational levels underrepresented
(24.1%) compared to reported national levels (19% and
55%, respectively; Dutch Inspectorate of Education,
2018). Replication of the study with a larger, more rep-
resentative sample, therefore, is in order.

Implications

The results of this study have implications for the
use of CBM measures in FL instruction. If the results
were to be replicated with a larger and more diverse
sample, it would provide support for the use of CBM
maze and reading aloud as screening measures to iden-
tify students who are likely to be at risk for FL learning
difficulties. Such students could be provided with ad-
ditional support and instruction before they begin to
fail. In addition, if future Stage 2 progress-monitoring
research supports the technical adequacy of scores, the
measures could be used to monitor the progress of stu-
dents with severe and persistent FL learning difficulties
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and to evaluate the effects of specialized, individualized
interventions on that progress.

The increasing need for all students to learn English
in our globalized society underscores the need for related
screening and progress measures. This need is further
underscored by the extent to which some students
struggle to learn a foreign language. For example,
recall that the percentage of students with dyslexia in
The Netherlands increases from 7.5% in sixth grade to
13% in ninth grade. This increase may be related to the
increase in language requirements at the secondary-
educational level. All Dutch secondary students must
learn both Dutch and English. At higher educational
levels, students are required to learn up to five FLs
(English, French, German, Latin and Greek). A label of
dyslexia allows for accommodations in FL learning.

Conclusion and Future Research

In conclusion, our findings support the reliability
and validity of (Dutch Inspectorate of Education, 2019)
scores from reading-aloud and maze selection measures
(and potentially word-translation measures) as potential
CBM indicators of English-language learning. Future
Stage 2 research must examine the reliability and validity
of the growth rates produced by scores from these mea-
sures. An important aspect of this work will be to estab-
lish the equivalence of alternate forms of the measures.
This may prove to be a challenge for reading-aloud and
English-to-Dutch word-translation measures, where
significant mean differences in scores were found be-
tween the alternate forms. Future research also must ex-
amine whether teachers’implementation of CBM prog-
ress monitoring in FL results in improved instruction
and, ultimately, in improved learning for students who
struggle to learn a foreign language.
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