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Executive Summary

This study examines an implementation of Accelerated Math (AM), a math intervention in-
tended to enhance math outcomes for English Language Learning (ELL) students.  Consulta-
tion procedures that were necessary to make the intervention work are also examined. The math
performance of ELL students using the intervention was compared to a control group of stu-
dents who did not receive the intervention. Two achievement measures were used to measure
growth in math performance over time. Overall, ELL students participating in classrooms using
AM in conjunction with Math curriculum outperformed ELL students from the control group.
There is strong evidence to suggest that Accelerated Math is an effective math intervention for
English Language Learning students in urban school districts.
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Consultation

Several researchers have demonstrated that consultation in the schools positively affects the
outcomes and conditions of children, teachers, and families with regards to school-related needs
(Curtis & Meyers, 1988). For example, consultation has a positive effect on teacher development
of professional skills (Gutkin, 1980; Zins, 1981), teacher attitudes regarding the “seriousness”
of children’s problems (Gutkin, Singer, & Brown, 1980), improved teacher information and
understanding of children’s problems (Curtis & Watson, 1980), generalization of consultation
benefits to other children in the same classroom (Jason & Ferone, 1978), and improved long-
term academic student performance (Jackson, Cleveland, & Merenda, 1975). As trained
consultants, school psychologists have the opportunity to play an important role in addressing
some of these school related concerns (Curtis & Meyers, 1988).

Behavioral consultation is one model of consultation that allows for an indirect service delivery
approach where consultation is intended to have a broader impact on the system than other
types of direct service delivery (Kratochwill & Bergan, 1990). School psychologists often use
an indirect service delivery model with teachers and other staff members in order to provide
these individuals with an opportunity to enhance their own skills and deliver better instructional
services to their students. Using the problem solving approach to behavioral consultation, a
consultant and consultee attempt to define the problem of concern (e.g., academic, behavioral),
directly measure the problem, develop an intervention, implement the intervention, and evaluate
the intervention (Tilly & Flugum, 1995). The consultation process enables school psychologists
not only to support teachers in their intervention efforts with students, but also to help ensure
the treatment integrity of interventions.

Math Performance of Students in the U.S.

Academic interventions are typically developed and implemented when there are concerns about
student’s performance. Most would agree that the academic achievement and performance of
students in the United States has been an issue of national concern in past years (National
Commission on Excellence in Education, 1983). Since 1983, there have been major academic
and school reform strategies that have been enacted in order to address these issues. Fortunately,
there have been some recent improvements in the math performance and achievement of students
nationwide. Reports issued on student performance on the National Assessment of Educational
Progress (NAEP) include data showing that the percentage of students scoring at or above the
basic level on the 1996 mathematics assessments increased in all three grades: grade 4 (14%),
grade 8 (10%), and grade 12 (11%) compared to the 1990 assessment results (Resse, Miller,
Mazzeo & Dossey, 1997). Although there have been some improvements in students’ math
performance at a national level, students in the U. S. have plenty of room for improvement at a
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more global level. In the Third International Mathematics and Science Study (TIMSS) in 1995,
U. S. eighth graders scored below the 41-nation international average in math with eighth graders
in 20 countries outperforming 8th grade U. S. students. Eighth graders in the U. S. scored
higher than their international peers in only 7 countries (U. S. Department of Education, 1998).
These results clearly indicate that there continues to be an increasing need for students in this
country to improve their math performance and achievement.

Math Performance of ELL Students

In the United States, there has been a consistent trend of poor math performance and achievement
for many language minority students attending schools (Goldenberg, 1996). Unfortunately, the
math performance and achievement of many English Language Learning (ELL) students in the
United States has not been documented very well (Liu & Thrulow, 1999). One major reason for
limited data on the academic performance of ELL students is because these students have often
been excluded from participating in large-scale assessments (Abedi, Lord, & Hofstetter, 1998;
National Academy of Education, 1993).

Further, a quick review of state accountability reports collected and analyzed by the National
Center on Educational Outcomes (Ysseldyke, Thurlow, Langenfeld, Nelson, Teelucksingh, &
Seyfarth, 1998) indicated that only seven states reported on the performance of ELL students in
state assessments and only six states reported on the participation of ELL students on those
assessments (see Liu & Thurlow, 1999). Moreover, the data that are available on the math
performance of ELL students does not look too promising. In Minnesota, for example, roughly
75-80% of 8th grade Limited English Proficiency (LEP) students in a given year did not pass
the Minnesota Basic Standards Math test (MBST), whereas 70-80% of all 8th graders taking
the test between 1996 and 1998 did pass (Liu & Thurlow, 1999).

Because ELL students can be considered an at-risk population, there is an increasing need to
ensure that these students are improving their performance in math. It is especially important
that these students are provided with appropriate and effective math supports and services in
school. It is extremely critical that these students’ math performance is monitored frequently in
order to document progress over time. One area that schools can focus on in order to enhance
the performance of ELL students is math instruction. By improving math instruction and
continually evaluating its effectiveness, opportunity to learn and benefit from instruction will
be maximized for all students.

Components of Effective Instruction

Provision of math instruction in any classroom, and especially for students who are English
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Language Learners, involves more than teaching. Effective instruction is multifaceted and
involves application of empirically demonstrated effective principles of planning, managing,
delivering, and evaluating instruction (Algozzine, Ysseldyke, & Elliott, 1997). There has been
extensive research supporting the notion that learning difficulties and delays that language-
minorities experience may be due to inadequate instruction (Baca & Cervantes, 1989; Campos
& Keatinge, 1988; Fradd & Correa, 1989; Garcia, 1994; Gay, 1993; Ortiz & Ramirez, 1989),
making instructional techniques an even more critical component of teaching. Specifically, it
has been documented that ELL students often have less opportunity to learn, (Arreaga-Mayer
& Greenwood, 1986, Oakes, 1985; Ortiz, Yates, & Garcia, 1990), are less actively engaged in
academic tasks (i.e., passive learning role) (Arreaga-Mayer, Carta, & Tapia, 1994), experience
expressive and receptive communication difficulties within the classroom (Ortiz & Garcia, 1989),
and have lower success rates, which potentially delay their academic and linguistic development
(Benavides, 1989; Miramontes, 1993).

One of the most challenging tasks for teachers instructing students in any classroom, including
English Language Learners, is managing the complex nature of instructional tasks and student
behaviors that are present in every classroom (Algozzine et al., 1997). Teachers must decide
what to teach, what practice exercises to assign, provide students with opportunities for practice,
score student’s work, provide them with feedback, and test them. In short, they must manage
and monitor student performance and progress. This can be challenging and often overwhelming.

Curriculum-Based Monitoring Systems

An empirically based technology, curriculum-based monitoring, already exists for monitoring
student performance in schools. A curriculum-based monitoring system (CBM) is a “standardized
methodology that specifies procedures for selecting test stimuli from student’s curriculum,
administering and scoring tests, summarizing the assessment information, and using the
information to formulate instructional decisions in the basic skills areas” (Fuchs & Fuchs, 1988).
More specifically, CBM can be defined as one form of the curriculum based assessment process
whereby assessment results are used to monitor student progress and improve instructional
programs for students (Deno, 1985, 1986).

When teachers use CBM systems to measure student growth and performance and to assist
with the development of instructional programs in the classroom, student achievement and
quality of instruction have been shown to increase in both general and special education settings
(Fuchs, Deno, & Mirkin, 1984; Christenson, Ysseldyke, & Thurlow, 1989). There is also evidence
to support the effectiveness of CBM systems when consultants are available to help with the
implementation and monitoring of such programs (Fuchs, Fuchs, Hamlett, & Stecker, 1991).
Furthermore, CBM systems have been shown also to be effective when implemented classwide
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and when used with students who have mild to moderate academic difficulties (Fuchs, 1992).
As mentioned earlier, English Language Learning students often demonstrate academic
difficulties, generally do not do well in U. S. schools, and are at high risk for educational failure
(Arreaga-Mayer & Perdomo-Rivera, 1996; Goldenberg, 1996).

In an educational setting, the use of curriculum based measurement systems easily can be tied
to consultation and the problem-solving model approach in that data can be used to guide the
decision making process (Shinn, 1995). Most CBM data can be collected by both regular and
special education teachers, which allows for the reduction of the special education eligibility
testing load for school psychologists (Shinn, 1995). Essentially, consultation and supervision
can then be easily provided by a school psychologist to teachers and other staff using curriculum-
based monitoring systems.

Computer Management Systems

During the 1960’s and 1970’s, a movement began whereby computer systems were being
designed to either supplement the instructional system in place in a classroom (computer-managed
instructions or CMI) or to provide all the mainline instruction, testing, and record keeping
necessary in a classroom (computer-assisted instruction or CAI) (Szabo & Montgomerie, 1992).
Computer-assisted instruction was first introduced in 1968 by IBM when IBM 1500 was
developed (Szabo & Montgomerie, 1992). The primary purpose of this computer-assisted
instruction system (CAI) was for the computer to perform many of the instructional functions
required by a teacher, allowing the teacher to serve more as a tutor or direct interventionist
when remedial instruction or skill-based evaluation was necessary (Szabo & Montgomerie,
1992).

Computer-managed instruction (CMI), which was extensively researched by Hansen in 1970,
is a “highly specialized application of the computer to assist in the process of managing an
individualized instructional plan for students” (Szabo & Montgomerie, 1992). CMI is different
from CAI in that computer-assisted instruction places an emphasis on direct instruction through
tutorials, drill-and-practice, computer based interactive instructional simulations, and includes
an extensive amount of interaction time between the learner and the computer (Szabo &
Montgomerie, 1992).

It is important to mention the role that CMI can play in individualized instruction and the
learning process. Bloom has identified six important variables that can affect student achievement
including reinforcement, corrective feedback, cues and explanations, classroom participation,
study time on task, and improved reading/study skills (Bloom, 1984). Most of these
aforementioned variables can be incorporated into CMI in order to create a system that could
successfully impact student learning and achievement (Szabo & Montgomerie, 1992).
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Learning Information Systems

As technology has become more advanced over the past few decades, computer managed
instruction has evolved and taken on different forms and ultimately different names. One example
of a computer management system that has been developed in recent years is a learning
information systems (LIS), designed to provide information about student learning most often
by using computers (Advantage Learning Systems, 1998). While CMI provides actual instruction
to students via computers, learning information systems are not intended to supplement or
replace instruction. Instead, learning information systems, like Accelerated Reader or Accelerated
Math™ (developed by Advantage Learning Systems) promise to take away the logistics of
managing and monitoring instruction, freeing teachers up to teach and provide corrective feedback
to students (Advantage Learning Systems, 1998).

Studies conducted by researchers at the Institute of Academic Excellence in the Tennessee and
Texas Public Schools have demonstrated increasing evidence that using Accelerated Reader, a
reading LIS, does lead to higher performance gains across all grades and subject areas (Paul,
Swanson, Zhang, & Hehenberger, 1997).

Accelerated Math

Accelerated Math (AM) is a task-level learning information system that was developed by the
Institute for Academic Excellence. AM is intended to accelerate the learning of mathematics
while used in conjunction with the existing instructional practices and curriculum already in
place in the classroom (Advantage Learning Systems, 1998).

Accelerated Math was also designed to:

• keep track of individual students’ daily activities (prints and scores personalized practice
assignments and tests for each student),

• provide immediate feedback to students and teachers through information generated from
individual or class diagnostic reports,

• alert teachers when students are having difficulty with certain math objectives, and

• monitor student achievement (Advantage Learning Systems, 1998).

Accelerated Math helps both teachers and students ensure that students are working at an
appropriate level, mastering new objectives, and reviewing skills already mastered. With the
information provided by the Accelerated Math program, teachers have the opportunity to make
informed instructional decisions and tailor math interventions to meet the needs of individual
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students. The Accelerated Math program can be considered a curriculum-based monitoring
system in a sense because it possesses many of the same characteristics of this type of a system.

Spicuzza and Ysseldyke, independent researchers from the University of Minnesota, have been
studying the effects of Accelerated Math in the Minneapolis Public Schools. In one study, they
found that overall, students participating in a six week summer school program and using the
Accelerated Math intervention showed higher performance gains during the summer than they
did in the preceding nine-month academic year when Accelerated Math was not implemented
as an intervention (Spicuzza & Ysseldyke, 1999).

Purpose

The purpose of the current study is to determine the extent to which English Language Learning
students who were in a Title I classroom that used the Accelerated Math computer management
instructional program performed better than or similar to a control group of ELL students who
were not using the AM program. Specifically, I explored the differences in the Northwest
Achievement Levels Test (NALT) scores and the STAR Math test scores for Accelerated Math
participants and a control group of non-Accelerated Math participants during the 1998-99
academic school year. Further, I examined the role of consultation in the process of implementing
the Accelerated Math intervention in a classroom.

Method
Participants

A pilot study intended to evaluate the effectiveness of the Accelerated Math program was
conducted in an urban district during the 1998-99 academic year at four different sites. Although
results will be presented for participants across the four sites, the focus of this study is on 26
students who were all receiving math instruction through Title I services at one of these sites
and were included in the pilot study.

These 26 students were enrolled in a Spanish Immersion School (K-8). At this site, students had
been receiving math instruction only in Spanish from Kindergarten through third grade. Students
who participated in this study during the 1998-99 academic school year were either fourth
graders (N=12) or fifth graders (N=14). Demographic information was obtained for all of these
students (see Table 1). There were considerably more male than female participants, most students
were Hispanic (N=17), most were eligible for free or reduced lunch (N=22), and a handful of
the participants were receiving ELL services (N=7).
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The control group (N=74) was comprised of fourth and fifth grade students who were not
participating in the Accelerated Math intervention at the target site during the 1998-99 academic
year. Demographic information was also obtained for all of these students (see Table 2). In this
group there were about the same number of males and females, most of the students were either
Hispanic American or White, a little more than half of the participants were receiving free or
reduced lunch (N=41), and about a quarter of these students were ELL (N=18).

The Accelerated Math participants and the control group were pre-tested on the Northwest
Achievement Levels Test (NALT) in Spring 1998 and on the STAR Math test in January, 1999.
These students were then post-tested on these two measures at a later time. The NALT post-test
was administered in Spring 1999 and the STAR Math post-test was also given in May, 1999.
The participants in the control group did not participate in the Accelerated Math program,
however these students were pre- and post-tested on the NALT test and the STAR Math test at
the same time the Accelerated Math participants were tested.

English
Language

Learning (ELL)
Status

Home
Language

Status

Ethnicity Lunch Indicator Gender

ELL                      7 English            18 American Indian      1 Free/Reduced       22 Males            17
Non-ELL          19 Spanish             8 African American    6 Not Eligible              4 Females          9

Asian                           0
Hispanic                   17
White                           2

Total                 26 Total                26 Total                          26 Total               26

(N=26)

Table 1. Demographic Information of AM Participants at Target Site

English
Language

Learning (ELL)
Status

Home
Language

Status

Ethnicity Lunch Indicator Gender

ELL                   18 English             54 American Indian      0 Free/Reduced       41 Males             39
Non-ELL          56 Spanish            20 African American   12 Not Eligible             33 Females        35

Asian                            1
Hispanic                    32
White                          29

Total                 74 Total                74 Total                           74 Total                         74 Total               74

(N=74)

Table 2. Demographic Information of Control Group Subjects at Target Site
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Measures
Northwest Achievement Levels Test (NALT)

Each year, all students in this urban district in grades 2-7 are tested on the math portion of the
NALT test. This test is an achievement test that increases in difficulty from one level to the
next. The actual NALTs are un-timed; however, usually 50-60 minutes is sufficient time for
students to complete one test. Level testing allows students to be given tests that are appropriate
for their individual achievement levels. Another advantage of level testing is that growth in
math performance can be tracked and measured systematically from year to year.

NALTs are developed at the local level and possess characteristics representative of individual
districts. For example, the NALT test is often aligned with the curriculum standards as well as
with grade level expectations already in place in a district. Further, NALTs are calibrated to the
curriculum, meaning that a difficulty value is assigned to each test item. These tests focus on
specific achievement levels of individual students and on student progress and growth over
time. Information obtained from the NALT can often assist districts with determining the
effectiveness of instructional programs.

STAR Math Test

 Students in this study were also tested on the STAR Math exam (Advantage Learning Systems,
1998), a computer-adaptive test of math skills. This test was designed for use with students in
grades 3 through 12 and measures skills in numeric concepts, computation, and math application.
The test consists of 24 multiple choice questions and takes approximately 15 minutes to
administer. Tests are all individualized and authentic in nature, making every test a unique
measure.

The STAR Math test is used for several purposes. This test provides information related to
individual student performance in math and assists in appropriately placing students at their
current level of achievement in the Accelerated Math program. This test also provides information
related to student growth in math performance via administration of a post-test. Another feature
of this computer-adaptive test is that it allows for continual monitoring of progress throughout
an academic year if multiple tests are administered to students (e.g., up to six tests can be
administered to students in a year).

The adaptive branching technology used with this system continuously adjusts each test to the
abilities of the individual. Students who answer questions correctly are then presented with a
more difficult item, while those who answer questions incorrectly are given an easier item.
Essentially, the test is designed to focus in on a student’s individual instructional level. The
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STAR Math test provides grade equivalents, percentile ranks, and normal curve equivalent
scores.

Normal Curve Equivalents (NCE) are a method for equalizing performance across a range of
test scores allowing direct comparison of student performance at any point on the test performance
continuum, as well as across time. If students perform at a consistent level of performance
relative to their peers (45th percentile Time 1 and the 45th percentile Time 2), the students’
NCE growth would be zero. In effect, students are considered to be gaining new skills (absolute
knowledge), but not at an accelerated rate so as to increase their overall standing in comparison
to same-grade peers (relative performance). Thus, when an NCE gain is above zero, the outcome
is considered to be an acceleration in a student’s rate of achievement.

Instructional Consultation

Ethnographic data related to instructional consultation procedures used throughout the
intervention were collected throughout the study. Notes were taken in a journal each time the
consultant conducted a site visit at the school. Instructional consultation procedures included
instructional planning and the development of math interventions for participants, trouble-
shooting when technological problems arose with either the AM software or hardware, and
developing interpersonal relationships with classroom teachers and other school professionals
who were unfamiliar with the AM intervention.

Procedures

Students both in the treatment group and the control group at this site were pre-tested on STAR
Math during the first two weeks of January, 1999. The Accelerated Math program was then
implemented with the participants in this study (N=26) at the end of January, 1999 after STAR
Math scores had been obtained.

All of the participants were receiving math instruction through Title I services. The Title I
teacher at this site implemented AM with all of her students on an itinerant model.  The fourth
and fifth grade classes met in the cafeteria or the media center four days a week for an hour at
a time. The Title I teacher was actively involved in teaching and providing feedback to all of her
students. She used AM consistently and closely monitored students using the intervention.

In the spring, all students at this site were administered the NALT district test. The AM
intervention was implemented through May, 1999 which is also the time that the STAR Math
post-test was administered to students again.
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Results

Both quantitative and qualitative data were collected. Quantitative data include results from
both the NALT and STAR Math tests for AM participants and the control group.

NALT Test Performance

NALT data were obtained for 25 of the AM participants in this study. Overall, AM participants
gained an average of 6.57 NCE units between the Spring 1998 and Spring 1999 administrations.
For those participants in the control group (N=70) the average gain was only 2.79 NCEs between
the same time period.

When examining ELL students who participated in AM at the target site (N=6), they demonstrated
gains of 7.40 NCE units between the two NALT administrations compared to a 2.53 NCE gain
of the ELL students in the control group (N=15) (see Figure 1).

Figure 1.  Normal Curve Equivalent (NCE) gains on the Northwest Achievement Levels Test
(NALT) between Spring 1998 and Spring 1999 for ELL participants, ELL control subjects, and
all participants across settings

Across the four pilot sites in this urban school district, control group ELL students (N=151)
enrolled in fourth and fifth grade gained an average of 3.87 NCEs between the Spring 1998 and
Spring 1999. This is comparable to the English Language Learning students enrolled in the
fourth and fifth grade who did not participate in the Accelerated Math program in the entire
district (N=2665). They gained an average of 3.66 NCEs between the Spring 1998 and Spring
1999 administration. However, ELL students who did participate in AM across the district
(N=50) gained an average of 6.67 NCE units, nearly twice the amount of growth of those who
did not participate (see Figure 1).

•••
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STAR Math Performance

STAR Math data were obtained for 20 of the AM participants in this study. Overall, AM
participants gained an average of 3.62 NCE units between the January, 1999 and May, 1999
administrations. ELL participants (N=5) gained an average of 3.68 NCEs on STAR Math. STAR
Math results were not obtained for the ELL students in the control group at the target site.

However, across the four pilot sites, ELL participants in the fourth and fifth grades (N=49)
gained an average of 4.79 NCE units on STAR Math. The ELL students in the control group
(N=15) lost an average of –2.55 NCE units. These results are similar to the 5.96 NCE unit gain
made by all of the AM participants across the four sites in fourth and fifth grade (N=118). All of
the participants in the control group (N=51) lost an average of -3.85 NCE units on the same
measure (see Figure 2).

Qualitative data were also obtained during this study. The results from the ethnographic data
collected on instructional consultation procedures are summarized below.

Figure 2.  Normal Curve Equivalent (NCE) gains on the STAR Math test between January, 1999
and May, 1999 for ELL participants, ELL control subjects, and all participants across settings

••••

• •

Instructional Consultation

Data were collected on different types of instructional planning tactics and strategies and
individual/group interventions that were developed through the consultation process. Based on
information on individual math performance that was received from reports generated by AM,
it was easy to identify areas of concern for students. For example, when students had difficulty
mastering particular AM objectives, the Title I teacher and the consultant often worked together
to develop ideas for individual or group interventions intended to assist students with learning
the necessary skills to master the objectives. These interventions varied in nature. At times,
“math notes” were used (see Appendix A) which helped students define, give examples, and
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practice specific objectives. Because unfamiliar math terminology and vocabulary can often
serve as barriers to learning for ELL students, instructional strategies like Math Notes are good
ways to help these students overcome barriers. By creating a student glossary of common math
terms, students can begin to expand and understand math problems like never before.

 Other times, group interventions (e.g., mini-lessons) were implemented with several students
who were having difficulty mastering similar objectives. At any time teachers can easily access
a Status of the Class Report (see Appendix B), a report that can be generated by the Accelerated
Math program. This report would assist teachers in knowing the objectives or skills students are
struggling with and can use this information to develop lesson plans. This is another type of
instructional strategy that can be extremely effective for ELL students.

Data were also collected on consultation procedures related to technological problems that
arose throughout the duration of the computer-based AM intervention. The consultant most
often served as the communication link between the person at the site experiencing technological
difficulties and personnel at Advantage Learning Systems (ALS), the company who developed
the AM program. The most common technological problems that were addressed included AM
management system lock up, scanner lock up, crashing of the main server, accessing the data
location on the server, and installation of upgraded versions of AM. Consultation related to
technological issues occurred frequently with the Title I teacher, ALS technology support, and
with other staff members on the AM project.

Because the participants in this study were receiving AM through Title I services, it was important
to try to develop interpersonal relationships with homeroom teachers in order to form a more
collaborative approach to instructional planning for these students. Furthermore, the majority
of the staff members at this site were unfamiliar with the AM program and how it related to
classroom curriculum. This is a common issue in schools that arises when students are served in
the general education classroom and also receive other support services.

Therefore, consultation focused on establishing rapport with staff, building working relationships
on an informal basis with teachers who had students from their homeroom using AM, and
helping staff become more familiar with AM and how it can be used to supplement math
curriculum (e.g., brief conversations in the hall about AM, asking for assistance with proctoring
STAR Math testing, etc.). Although the consultant did not engage in formal instructional planning
or development of math interventions with homeroom teachers, information related to student
performance and progress in AM was disseminated to classroom teachers on a weekly basis.
Maintaining consistent contact with homeroom teachers and continually providing them with
information related to Accelerated Math as well as how their students were progressing with
AM was a significant part of the consultation process.
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One of the goals of consultation is to help facilitate communication among staff that are serving
students in different settings (e.g., Title I, regular classroom). It is important to note that data
were not collected on the extent to which teachers used this information to help inform
instructional planning and the development of math interventions for students in their classrooms.
Further studies might examine this critical area related to the number of instructional changes
made based on data provided throughout the intervention.

Discussion

This study examined the extent to which a math intervention, Accelerated Math, enhanced the
math performance of English Language Learning students compared to ELL students in a control
group. Specifically, fourth and fifth grade ELL students receiving Title I services in a Spanish
immersion school in an urban school district were the focus of this study. The expected difference
between the two groups was supported by this study and findings were consistent across two
dependent measures, NALT and STAR Math achievement measures. ELL students participating
in AM made higher math gains on both measures compared to the ELL students who did not
participate in the intervention. These results were also consistent for ELL participants across
the four pilot sites and the district when compared to an ELL control group.

While these results are extremely powerful, there are some issues to consider when interpreting
them. First, the sample size of ELL students participating in AM and in the control group at the
target site was small, thus it is difficult to determine whether or not the results accurately represent
the larger population of ELL students. On the other hand, in this urban district results are not
reported for groups of students when N<5. For all of the results reported in this study, the
number of participants always exceeded this number.

While the sample size in this study could have been selected more systematically and in larger
numbers, the ELL selection criteria in the state confounds this issue. For example, in Minnesota
when attempting to identify students for placement in a language program, the criteria are
extremely vague (see Appendix C), making it difficult to not only identify students for
programming, but to appropriately meet the unique needs of language minority students. Because
there is not a systematic way to determine which students will receive language services, we
must seriously consider whether or not this system allows us to appropriately identify ELL
students. To this end, advocating for state and federal guidelines that are clearly implemented is
strongly encouraged.

Nonetheless, even if we are not fully capable of accurately identifying ELL students in our
schools, we still need interventions in place that will optimize the academic performance of
students with diverse needs. Specifically, it is important to have interventions and programs in
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place that allow students to work at their current instructional level in order to effectively begin
meeting the instructional needs of our students. This study yielded strong evidence to support
that Accelerated Math is an effective math intervention for ELL students. Further research in
this area is recommended in order to corroborate the results of this pilot study.

It is also important to consider the role of instructional consultation in this study. The consultant
played a significant role in the implementation and maintenance of the Accelerated Math program.
Assisting with the development of instructional interventions for individual students, helping
to problem solve when technological problems arose, and fostering working relationships with
other staff members in the school were all roles of the consultant. Similar to the support that
school psychologists often provide to teachers when implementing academic or behavioral
interventions in schools, consultation procedures were also an integral part of this AM
intervention. Furthermore, the treatment integrity of the AM intervention could be monitored
and ensured more easily with the assistance and support of a consultant.

One direction that future research in this area could take would be to evaluate the AM program
with and without consultation in order to better determine the role that consultation plays in the
implementation of this intervention. It would be important to examine the extent to which ELL
participants using AM make math performance gains when consultation is provided to teachers
compared to when consultation is not provided to teachers.

Another important issue to consider in this study is the type of classroom model used to deliver
the intervention. The Title I teacher at the Spanish Immersion site did not have her own classroom
and provided Title I services to her students on an “itinerant” model. For example, classes were
often held either in the cafeteria or in the media center. These classroom “arrangements” were
less than optimal for both the instructor and students. In the future, it would also be important to
examine the extent to which ELL students improve their math performance when the AM
intervention is delivered in a more traditional classroom setting.

One suggestion for evaluating the AM program more comprehensively in the future might be to
use a specific model of evaluation. Evaluation research is the systematic application of social
research procedures for assessing the conceptualization, design, implementation, and utility of
social intervention programs (Rossi & Freeman, 1993). It is a way for researchers to assist in
the development, improvement, and implementation of programs already in place or in the
process of being designed. Informal and formal methods of evaluation can be conducted in the
educational evaluation process. Informal evaluation can be characterized by its dependence on
causal observation, implicit goals, intuitive norms, and subjective judgment in the educational
setting (Stake, 1967). On the other hand, formal evaluation of education incorporates checklists,
structured observation systems, controlled comparisons, and standardized testing of students
(Stake, 1967).
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Stake’s model of evaluation is a model that might be considered in further evaluating the
Accelerated Math program. Stake purported that “an evaluation of a school program should
portray the merit and fault perceived by well-identified groups, systematically gathered and
processed” (Stake, 1967). Furthermore, he states that it is important to distinguish between
antecedent, transaction, and outcome data when examining such an evaluation process. An
antecedent can be defined as any condition existing prior to teaching and learning that may
relate to outcomes. Transactions are considered the numerous interactions of students with
teacher, student with students, author with reader, parent with counselor, or the different types
of encounters that may negatively or positively affect the educational process. Transactions are
primarily dynamic, whereas antecedents and outcomes are static in nature.

If Stake’s model had been used in the current study to evaluate the AM program, antecedents,
transactions, and outcomes would have been identified. An example of an antecedent could
have been that the majority of teachers at this site were unfamiliar with the AM program and
were not using the program in their classrooms. A possible transaction would have been that
consultation procedures were implemented in order to foster working relationships with teachers
and staff not using AM and provide them with information related to AM on a regular basis in
order to form a more collaborative approach for academic instruction and intervention with
ELL students. Finally, an example of an outcome would have been that three new teachers at
this site decided to use the AM program as a math intervention for student in their classrooms
during Summer School, 1999, which interestingly enough, was a real outcome.

Although there are many facets to the evaluation process, there are specific uses of the process
that are directly useful for future research and can be adapted to address the issues of concern in
the present study. Most importantly, future research should focus on expanding the current
study on how to identify methods that can further enhance the use of tools such as AM to best
meet the instructional challenges of ELL students. To date, AM appears to be a promising and
useful tool to assist teachers in meeting the challenge.
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Appendix A

Math Notebook
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My Math Notebook

Terms and Definitions Example

Expanded Form -

Standard From –

Odd Numbers -

Even Numbers –

Greater than {>} –

Less than {<} –
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Appendix B

Status of the Class Report
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Appendix C

Minnesota Criteria for Defining Limited English Proficiency (LEP)
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Minnesota Criteria for Defining Limited English Proficiency (LEP)

Minnesota defines LEP as “a pupil in any of the grades of kindergarten through 12 who meets
the following requirements:

a)  The pupil, as declared by parent or guardian

1)  first learned language other than English,

2)  comes from a home where the language usually spoken is other than English, or

3) usually speaks a language other than English;

b) The pupil’s score is significantly below the average district score for pupils of the same age
on a nationally normed English reading or English language arts achievement test.  A pupil’s
scores shall be considered significantly below the average district score for pupils of the same
age if it is one-third of a standard deviation below that average score.”

(Minnesota Statutes 126.262)
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