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Abstract

Recent legislation has pushed reform efforts to new heights. Students with disabilities now have
higher standards, which include participation in high stakes testing. This article explains one
elementary teacher’s approach to math education and preparing all students to be successful on
standardized tests. Details of how she gives all learners access to the curriculum are described.
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Introduction
Disability is a natural part of the hu-
man experience and in no way di-
minishes the right of individuals to
participate in or contribute to society.
Improving educational results for
children with disabilities is an essen-
tial element of our national policy of
ensuring quality of opportunity, full
participation, independent living, and
economic self-sufficiency for indi-
viduals with disabilities.
(IDEIA, 2004, p. 3)

Assessment, standards and high-
stakes testing provide for many stressful
moments in teachers’ lives. Recent legisla-
tion places teachers under stronger account-
ability standards in regards to access to the
general education curriculum for students
with disabilities. The 1997 amendments to
the Individuals with Disabilities Education
Act (IDEA) and the No Child Left Behind
Act of 2002 provide provisions for alterna-
tive assessments for students with disabili-
ties, but they stress that students are to be
assessed (Browder, Spooner, Ahlgrim-
Delzell, Flowers, Algozzine, & Karvonen,
2003). The Individuals with Disabilities
Education Improvement Act of 2004
(IDEIA) further stresses the need to ensure
access to the general education curriculum.
Teachers are to have high expectations and
challenge students so that they will be pre-
pared to lead productive lives (IDEIA,
2004).

In addition, the National Council of
Teachers of Mathematics (NCTM, 2000)
suggested six principles that describe par-
ticular features of high-quality mathematics
education: Equity, Curriculum, Teaching,
Learning, Assessment, and Technology. Ac-

cording to NCTM (2000), equity requires
high expectations, opportunities for all, ac-
commodating differences to help all stu-
dents, and resources and support for all stu-
dents. “All students, regardless of their per-
sonal characteristics, backgrounds, or physi-
cal challenges, must have opportunities to
study-and support to learn-mathematics”
(NCTM, 2000 p.12).

This case study describes the study
of one teacher, Deb, using her experience
and skill to teach all learners mathematics
curriculum. Deb is an experienced teacher in
an urban elementary school. She teaches 4th
grade, but because of how the school began
grouping students in the second semester of
the 2004-2005 school year, she taught 1 ses-
sion of accelerated mathematics and three 40
minute-long mathematics classes. Students
were grouped according to their Standard-
ized Testing and Reporting (STAR) mathe-
matics score. The groups include a typically
performing group who, the teacher feels, can
pass the proficiency test, a bubble group
who can pass with extra help, extra encour-
agement, and extra exposure, and the stu-
dents who are at-risk or have designated dis-
abilities. Deb worked with one of authors
through a year-long professional develop-
ment program for mathematics teachers.
During the program, she introduced her
work to the program participants and has
been receiving requests from local school
districts to share her work with other teach-
ers. In order to document her work, Deb was
observed by the authors during class, inter-
viewed in person and via email to discover
what techniques she finds effective for all
her students. The authors hope that her work
will inspire other general educators to pro-
vide access to math vocabulary for all stu-
dents.



A General Educator Working with All
Learners

Deb was persistent in positive class-
room management and used a variety of
instructional approaches (direct and indirect
methods of presentation) that stimulated
students’ interest and assisted students who
were struggling. She also valued all chil-
dren’s learning by using different tech-
niques. Sometimes, she used different diffi-
culty levels of problems (simpler) for stu-
dents with special needs. An example would
be problems for typically performing groups
including more than 4 lines of symmetry
whereas 2 or 3 symmetrical lines were used
for students with special needs.

Most teacher educators have con-
cerns that preservice/inservice teachers have
a difficult time putting educational theories
into practice. However, Deb converted her
idea into a product, Word of Math©, and

then adopted it in her daily teaching. She
started to develop Word of Math (Grades 2-
6) to help students learn mathematical terms
listed in the state standards. The vocabulary
is the same terminology that appears on both
curriculum-based assessments and stan-
dardized state tests.

In addition, her professional/personal
orientation to students helped establish rap-
port with students in the classroom, as well
as developing students’ positive self-
concepts. Moreover, she made her teaching
techniques applicable for all school settings
by providing inservice programs along with
the Word of Math© package (see Figure 1).
In brief, Deb satisfies characteristics of an
effective teacher (Harberman,1995; McKin-
ney, Robinson & Spooner, 2004) and is one
of the facilitators of knowledge we need in
our schools.
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Deb states that she has not had any

special training for working with students
with special needs, but she started to realize
right away that different types of learners
needed different things.
Deb: | use the same language, but I don’t
present material in the same way. For exam-
ple, with the bubble group and the typical
group, area and perimeter were introduced
together. As a class we compared area and
perimeter. We drew figures that had exactly
the same area, but had different perimeters. |
would ask the question, “If | want to buy a
fence, which would be most economical?
How do we know?” We worked area and
perimeter together. However, with the group
with special needs we worked on perimeter
for 2-3 days and then introduced area. We
then worked on area for 2-3 days. Only then
could we connect the two concepts. (D.
Gronas, personal communication, February
5, 2005)

This is an important difference. Ac-
cess to the same curriculum does not mean
the students are taught in the same manner.
NCTM (2000) supports Deb’s approach,
“Equity does not mean that every student
should receive identical instruction; instead,
it demands reasonable and appropriate ac-
commodations be made as needed to pro-
mote access and attainment for all students”
(p. 12).

Students with disabilities often have
a difficult time processing information,
reading for relevant information, and prob-
lem solving (Gagnon & Maccini, 2001). Be-
cause of these difficulties, students with dis-
abilities often become very reluctant to try

more challenging math tasks. When Deb
sees these students in 4th grade, some have
already started to shut down and refuse to
see that they have any skills. Academic self-
esteem becomes critical at this stage (Mon-
tague & van Garderen, 2003).

One way that Deb encourages all
learners and helps students develop self-
esteem is to start and end each class with a
chant. She says, “We” and the students
shout, “love math!” The students with dis-
abilities took a little longer to learn this rou-
tine and do not say it as loudly as their typi-
cally performing peers, but it is apparent that
the thought that they can do mathematics is
starting to sink in.

Tools that Work

In order to help all children learn
mathematics, the role of curriculum materi-
als, instructional strategies, and the profes-
sional development of teachers are crucial
(Browder et al., 2003; Defur, 2002; NCTM,
2000). Deb has created Word of Math©
which is a multicolored bulletin board of
mathematical terms used in Ohio Academic
Content Standards (see Figure 2). She real-
ized the importance of mathematics vo-
cabulary words after analyzing her students’
performance on the state standardized test.
Her students missed questions due to a lack
of understanding of mathematical vocabu-
lary words. Deb started to have her students
keep a notebook, and students kept all of the
vocabulary, along with drawings and their
own thoughts about concepts, in their note-
book.



Figure 2 Deb displaying a 4" grade Word of Math bulletin board
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Mathematics includes some of the
most difficult and unfamiliar vocabulary for
students, and without the proper vocabulary
students have difficulties with the concep-
tual understanding (Monroe, 1998; Schell,
1982; Thompson & Ruenstein, 2000). There
are four categories of mathematical vo-
cabulary: technical, subtechnical, general
and symbolic (Monroe & Panchyshyn,
1995-1996). The technical vocabulary con-
tains words that are uncommon in everyday
language and have only one specific mathe-
matical meaning; subtechnical vocabulary
have more than one meaning that varies
depending on the content area; general vo-
cabulary are words from the mathematical
textbooks that should also be recognized

during reading class; and symbolic vocabu-
lary are the special alphabet and nonalphabet
symbols used in mathematics such as >, <,
and =, as well as abbreviations, which pre-
sent great challenges to understanding
mathematics for many students (Monroe &
Panchyshyn, 1995-1996).The importance of
developing mathematical vocabulary and
students’ ability to communicate about
mathematics are emphasized in mathematics
literature (Monroe & Orme, 2002; NCTM,
1989, 2000). Educators must strive for fa-
cilitating learning that helps students learn
not only to “do” math problems, but also to
discuss mathematics with others using the
appropriate vocabulary (Chard, 2005).



Instructional strategies

In order to maximize performance
for the group that was low-achieving, “re-
phrasing questions, being warm and encour-
aging, giving hints, and allowing more time
to respond” are reported as effective in-
structional techniques” (Bachor, 1985, p.
184). Deb used these techniques and also
allowed students to work in groups and
work with tools other than the paper and
pencil. Some students with special needs
feel very unsure about writing and getting
out that paper and pencil worksheet is de-
flating for them. Using a small whiteboard
or blackboard can have a positive effect be-
cause it is something they do not get to use
every day, but it allows for effective math
practice (Rhone, 2001).
Deb: Sometimes | use individual chalk-
boards for the students. Other times students
work in groups to solve problems and record
the process on overheads. | do this mostly
when I’m introducing a concept. | know my
students well enough that when | put them in
groups usually at least one of them under-
stands the concept. The students start to ex-
plain to each other what they learned from
the introduction to the lesson. The next day
we review the concept or vocabulary and |
give individual homework. The third day we
go over the individual homework to see
where the students may have had problems.
That night I’ll give an assignment to assess.
(D. Gronas, Interview 2/05)

Constructing knowledge

Though there is yet to be a large
amount of evidence that large scale assess-
ments improve achievement, they require
that teachers do focus on providing access
for students with disabilities (Schulte, Vill-
wock, Whichard & Stallings, 2001). Deb
believes in helping students to construct

their own knowledge based on their previous
knowledge. This belief is supported by con-
structivists (Piaget, 1954; Vigotsky,1978).
For students to construct their own unique
view of the world is very important (Knight,
2002). This helps them feel more confident
in their approach to the general education
curriculum.

Deb: Sometimes, | give the students a word
and they tell me what it means. Then they
write the vocabulary word and definition in
their notebook. When introducing a concept
or vocabulary that I know is going to be new
to the students, I first give them the term and
its definition to write. That is my introduc-
tion of the concept. We go over the concept
with examples and they have the rest of the
notebook page to make their own notes, to
draw their own pictures, to add things that
help them construct meaning. (D. Gronas,
Interview, 2/05)

Another way Deb improves the stu-

dents’ understanding of the mathematics
concepts is to approach the vocabulary in
unique ways. She always uses the proper
terms. Students are never talked down to, or
given a different expression when the cor-
rect mathematical language may seem cum-
bersome. Students rise to the challenge and
use their notebooks as sources of informa-
tion when they aren’t sure of a term.
Deb: This is the first year I’ve made the
flash cards. Word of Math®© is an evolving
idea. When 1 find something that works | go
to the next step and then the next step. This
year, particularly with geometry, | have
found that the flashcards used for a quick
five minute review are one of the kids’ fa-
vorite parts of the day. They love doing the
flashcard activity. (D. Gronas, Interview, 2/
05)

It is not always easy to show how
mathematics connects to the real world.



Finding ways to motivate students means
finding what affects their lives and what
they are excited about (Classen, 2002). Deb
also incorporates real life examples into
daily mathematics lessons.

Deb: It’s critical to make real life connec-
tions. | can talk to them about a rectangular
prism, but, | can give the students a cereal
box and say, “This is a rectangular prism.”
They can hold it and it makes a connection
in their mind; “Oh, yeah this is a rectangular
prism”. In fact, we had an activity one day
where we tried to think of all the things in
our cabinet at home that were rectangular
prisms The students came up with mashed
potato boxes, rice boxes, cereal boxes.
Somebody said an oatmeal box. | said, “My
oatmeal is in a cylinder.” Well, their oatmeal
does come in a rectangular prism because
they were talking about the boxes of instant
oatmeal with the packets. | show students
things to connect what they are learning to
their world. (D. Gronas, Interview, 2/05)

Learning and movement

Kinesthetic learning opens students
up to the way they learned as young chil-
dren; exploring the world through move-
ment (Griss, 1994). Gardner (1983) de-
scribed the bodily-kinesthetic intelligence as
one avenue for learning new material. En-
couraging movement is one way Deb at-
tempts to connect with students with dis-
abilities.
Deb: We use our bodies to model. We try to
show with our arm straight and our elbow
bent a right angle, an obtuse and acute angle.
Of course | did that with all the groups just
to get them up and get them involved in
what we’re doing, but I do more physical
activity with the group of learners with spe-
cial needs to address learners’ specific
needs. (D. Gronas, Interview, 2/05)

Deb also circulates around the room

when allowing the students to work in
groups. She encourages them to explain
concepts to each other, and she monitors
their progress. This allows students to be
active, rather than passive, learners through-
out the math lesson.
Deb: It’s really an assessment of my teach-
ing as well as student learning. | see what
they know or if the students are talking and
there’s a really obvious misconception, then
I can stop and say, “Wait, is this really
how...let’s look at this...or let’s think about
it,” so that | don’t let them go down the
wrong path too far. It lets me know whether
they have an understanding of what they’re
doing. Sometimes | think the students will
understand a concept and they don’t. Other
times | think a concept or vocabulary is
really going to be tough, and they get it right
away. (D. Gronas, Interview, 2/05)

Professional development of teachers
Word of Math© has been shared with
other schools in this district. Deb has given
inservices on the proper use of the vocabu-
lary and the ideas about using the terminol-
ogy effectively.
Deb: | shared with the principals how Math
vocabulary builds. Math is truly building
blocks and the vocabulary builds from one
year to the next. | showed the administrators
what | developed. Word of Math© was so
well received by the principals and building
coaches that all of the elementaries in Lima
except one, have purchased a Word of
Math© bulletin board kit for every teacher
in their building. The principals are expect-
ing the teachers to have a bulletin board, to
be using a bulletin board, and to be using the
appropriate math vocabulary. (D. Gronas,
Interview, 2/05)



Deb is also concerned with the way

the mathematical vocabulary words are
taught.
Deb: The teachers in Lima are good teachers
and teach concepts, but a lot of times what
they do is try very hard to put the concept
into words that the kids understand without
really forcing the students to use the appro-
priate vocabulary. In math, teachers need to
start from day one using the appropriate
vocabulary because the students are going to
be tested on that vocabulary. (D. Gronas,
Interview, 2/05)

Discussion

According to Smittle (2003), six
principles for effective teaching, especially
for underprepared students, are teachers
committed to teaching underprepared stu-
dents, demonstrating good command of the
subject matter, addressing noncognitive is-
sues that affect learning, providing an open
and responsive learning environment, com-
municating high standards, and engaging in
on-going evaluation and professional devel-
opment.

Deb reported changes in students’
attitudes toward mathematics and growth in
students’ understanding, as well as achieve-
ment scores. One of Deb’s recent test results
showed students making a gain from a 3.8
grade level to 5.5 grade level in math, but
that was before she switched to the current
grouping and started working with more
than her homeroom on mathematics cur-
riculum. She is hoping future tests will show
growth for all the groups of fourth graders
she is currently teaching.

Deb: The students’ scores started to improve
with the math notebooks. | saw growth, but
not enough growth. | did a bulletin board

using the words that we were putting in our
notebook. Proficiency scores improved. The
students started to use words that were on
the bulletin board in their class conversation,
and in their responses to questions. | knew
that it was becoming more effective. (D.
Gronas, Interview, 2/05)

While we have standards-based re-
form we will continue to have large scale
standardized assessments, but schools can
choose to look at students’ performance in
terms of growth versus level (Schulte et.al,
2001). For students with disabilities looking
at growth over a school year versus com-
paring the student to others in the same
grade may be a more realistic standard, but
this approach is not used in most districts
(Schulte et.al, 2001). Because these students
will continue to be compared to their peers,
access to the general education curriculum is
extremely important. These students have
skills, but often don’t feel capable because
they have always been treated as different.
Even when the student with the disability
has the required knowledge they are often
hesitant to apply it and their perception is
that they hate math and can’t do it (Monta-
gue & van Garderen, 2003). The approaches
that Deb uses help these students gain confi-
dence and increase the perception that,
though they may take a longer road, they
can solve the problem and understand the
concept. It will be a great day when all the
4th grade students shout confidently,
“We....love math!”
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