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Introduction
he guide for the development ofitkes Math Triumphs program states that the
T purpose of the program is to assist students who are two or more years below grade level
in grades K...8 mathematice.goal is to provide them with the skills to learn successfully and
e ciently so that they can achieve with basic grade level maqatyram is intended as
a course for students to accelerate their learning and be able to return successfully to the regular
program. Assessment is diagnostic and ieacbsalthat the teacher can better monitor
entrance and exit from the prograre.writing guide lists the following kegréinces from
the typical textbook:
e consumable volumes that allowdgitility and personalized instruction;
e connections between concepts that reveal big ideas;
e truly di erentiated instruction, not justetfientiated examples;
e vocabulary instruction and English layggsapport that goes beyond a mere list;
e presentation of small chunks of content;
e numerous examples foralent strategies;
e step-by-step exercises to walk through processes;
e communication practice ... peer reviews, explanations, presentations, etc.; and,
e experiences that are engaging andatimgfiincluding hands-on activities and
assessment.

ese dierences were chosen based on beseprimtnd throughout education literature,
as described in the section that follows.

Mathematical Pro ciency for All Learners

Intervention

It is useful to note that in the research regarding math intervention, Seethaler and Fuchs
(2005) analyze the literature in terms of tlraey of studies completeey found that
randomized, controlled designs were clearly underrepresented in the liteyatoreelude




and/or learning disabilities; English Landueay@ers (ELL); and low-performing students
who require some special attention tg britithe best of their capabilitiegchve
instruction for special-needs students that the research has found includes:
e setting clear goals for students (Bray & Turner, 1986, Cherkes-Julkowski & Gertner,
1989, Ferritti, 1989, Ferritti & Cavalier, 1991, as cited by Baroody, 1996; Schunk,
1985, as cited by Mastropieri, Scraggs, & Shinh, 1991);
e using a+big ideasZ structure for der{@meenui & Carnine, 1998, as cited by
Fuson, 2003, p. 88);
e teaching content that is not toodlilt (Bray & Turner, 1986, Cherkes-Julkowski
& Gertner, 1989, Ferritti, 1989, Ferritti & Cavalier, 1991, as cited by Baroody, 1996;
Baroody, 1996) and presented within meaningful contexts (Miller & Mercer, 1997,
as cited by Allsopp, Lovin, Green, & Savage-Davis, 2003);
e laying ample groundwork by providing background knowledge (Bray & Turner, 1986,
Cherkes-Julkowski & Gertner, 1989, Ferritti, 1989, Ferritti & Cavalier, 1991, as cited
by Baroody, 1996; Kameenui & Carnine, 1998, as cited by Fuson, 2003);
e modeling by teachers (Allsopp et al., 2003; Baroody, 1996; Blankenship, 1978, as cited
by Mastropieri et al., 1991);
e sequencing instruction to go from the concrete to the abstract (Miller & Mercer, 1997,
as cited by Allsopp et al., 2003);
e using mediated scdding (e.g., visual supports with cues, teacherse feedback on
thinking, peer tutoring) (Kameenui & Carnine, 1998, as cited by Fuson, 2003);
e discussing mathematics using lgegliller & Mercer, 1997, as cited by
Allsopp et al., 2003);
e building in multiple practice opportunities (Miller & Mercer, 1997, as cited by
Allsopp et al., 2003) and time for review by students (Kameenui & Carnine, 1998,
as cited by Fuson, 2003);
e using reinforcement (e.g., earning yeeis¢) (Mastropieri et al., 1991); and,
e providing continual feedback (Miller & Mercer, 1997, as cited by Allsopp et al., 2003;
Fuson, 2003; Blankenship, 1978; Schunk & Cox, 1986, as cited by Mastropieri et al.,
1991).




ree of these elements @ftdve special-needs insimagmodeling, mediated scalding,
and feedback,,are discussed in further detail below.

Modeling

Directly modeling both general problem-solving strategies andespaai strategies

using multisensory techniques has been shown to be useful with students having attention
problems, cognitive processing probieensory problems, and metacognitiveitdehotes

a summary of relevant research (Allsopp et al., 2003). A comparative study of 30 students
suggests that direct modeling may be advantageous for students with slight mental retardation
as well. One group of students who received direct modeling help (e.g., used blocks as physical
manipulatives) and extra oppottesifor purposeful practiceptayied ssubstantially fewerZ
inappropriate learning strategies than anothgr who didnet receive such support (Baroody,

1996, pp. 81-82). Furthermore, it was founaiigaor two direct-modeling demonstrations

enabled such students to correct basic arithmetic procedural strategies and improve their
pro“ciency (Baroody, 1996).

In addition, a review and synthesis of 3i@stoil mathematics instruction for learning-

disabled students found that modeling and demonstration with corrective feedback improved
problem-solving accuracy and generalization skills by the students (Blankenship, 1978, as cited
by Mastropieri et al., 1991). For example, an instructional model in which teachers solved

a problem, verbalized how they did it, and left the problem as a reference model improved
learning-disabled studentse computational skills in sevent @xperiments (Smith &

Lovitt, 1975, Rivera & Smith, 1987, 1988, as cited by Mastropieri et al., 1991).

Mediated Sca Laltling
A review of 30 studies found several types aligug strategies to besetive in improving
learning-disabled studentse mathematical achievement in grades K-6 (Mastropieri et al., 1991):
e use of manipulatives teamed with pictorial representations (Peterson, Mercer, &
Oe<Shea, 1988, as cited by Mastropieri et al., 1991);
e multisensory approaches,mixing visaatlitory, and/or kinesthetic methods;
verbalization (a specipractice in which teachers and students repeat aloud problems,



Di Lerkntiated Instruction

Ample research has concluded that students “nd more success and satisfaction in school if they
are taught in ways that are responsive to their readiness levels (e.g., Vygotsky, 1986), interests
(e.g., Csikszentmihalyi, 1997), and teppd“les (e.g., Sternberg, T& Grigorenko, 1998,

as cited by Tomlinson, 2000). &entiated instruction is how this translates into classroom
practice. Every classroom holds a wide rdegmefs. In most classrooms, some students

struggle with learning, others perform walhidegrade-level expectations, and the rest “
somewhere in between. Within each of thegereef students, individuals also learn in a

variety of ways and havesdént interests. To meet the needs of a diverse student population,
many teachers direntiate instruction (Tomlinson, 2000).

Di erentiated instruction involves varying onees teaching according to each learner in either

(1) content, (2) instructional process, (3) studentse products (e.g., papers, projects, computer
models), and/or (4) learning environment¢eaperative learning in small groups, grouped

by ability) (Tomlinson, 2000). By de“nitionggdéntiated instruction always involves

ongoing assessment linked to instructianaiahes and planning (Tomlinson, 2000). Because

di erentiated instruction focuses on each learneres varying needs, it is especially well suited for

special-needs students.

e quality of the curriculum and instruction used durgrguliation is crucial. High
quality curriculum focuses on what expertstdeenost essential mathematical concepts and
skills. High quality instruction incorporatestesgasks, and materials designed to ensure
that students (1) grapple with essential concepts and skills, (2) “nd the learning experiences
relevant and interesting, and (3) are engagdivénearning experiences (Tomlinson, 2000).

Research has also shown tleible groupings can improve the mathematical achievement of
special-needs students (Slavin, Madden, & Leavey, 1984, as cited by Mastropieri et al., 1991,
Mastropieri et al., 1991; Secada, 1992; Slavin, Madden, Karweit, Livermon, & Dolan, 1990, as
cited by Secada, 1992). Teachers caaxilske ‘grouping to deliver a variety efefitiated

learning environments in their classroomggimglsmall workgroups, cooperative learning
groups, cross-grade groups, between-grade gnawypisg by ability for guided or indepen-

dent practice, as well as whole class and individual practice settings (Tomlinson, 2000).







assessment tools and lower ELLlil@seequiring greater gainge implications are that
unless these issues are considered, schdalg@iith L populations face unfair and undue
pressure under NCLB. In a similar vein, the American Federation of Teachers (AFT, 2004)
point out that NCLB challenges faced by ELL students in math and reading include de“ning
ELL subgroups and the paucity of natural language asseserAgiit.identied four
changes needed:

e appropriate tests for ELL students;

e relevant and valid testing of ELL students in English;

e clarifying assessment of pi@icy versus math and reading skills; and,

e clarifying existing policies regaréibL immigrant and non-immigrant groups.

Howlexas Math TriurRglests the Research on Mathematical Pro ciency

for All Learners
e guides for the development ofehe Math Triumphs program are quite explicit and

accurately r@tt the research base. A summary of the strategielidettig research for
struggling learners in mathematics include:

e clear goals;

e vocabulary support;

e specit ELL support;

e word problems;

e sequencing;

e explicit instruction in vatis problem-solving strategies;

e extended explanations;

e multiple opportunities for practice;

e graphics and visuals;

e student reéction;

e cooperative learning;

e math conversation and discourse;

e enrichment;

e scaolded questions;

e tiered questions;

e writing about math;
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e feedback; and,
e dynamic diagnostic and prescriptive assessment.

Each chapter in the series begins with clearly stated goals. Key Concepts are presented at the
beginning of each chapter with critical vocabulary highlighted. For example, in Lesson 1.1
(Grade 5), the key concept states that *Place value is the value assigned to each digit based on
its position in the number.Ze wordglace value andexpanded form are highlighted and their

meaning is explained in a vocabulary box to the side of the page. To accomplish the goals for
English language learners (ELL), an English Learner Strategy box (Lesson 7.1, Grade 2 Teacher
Guide) is included with teaching tips for these studesits. consistent for all chapters.

Word problems are given in a sequenced manrgrapitic and visual support for all materials.
For example, in Lesson 3.1 (Grade 5) the explanation of division of 8 by 2 (a word problem divid-

ing eight pretzels between a student and frisagyé&nced in horizontal, vertical, and fraction
method. Number boxes, sentences, and pictuigbzad. To help students better understand

perimeter (Lesson 8.5, Grade 4), number &esteantences, and diagrams are shown.

Student reéction, cooperative learning, conversatibdiscourse are encouraged throughout

the Texas Math Triumphs chapters. In the Teacher Edition (Lesson 6.1, Grade 4), a strategy

is given to divide students into pairs to create sets of cards to utilize various numbers
demonstrating place value. To engage auditory and logical learners, a strategy is given to have
students explain verbally howrtd the quotient of division problems (Lesson 3.3, Grade 5

Teacher Guide).

Enrichment activities are given in all materid@tsatnVath Triumphs, a Math Challenge
box (Lesson 3.2, Grade 2 or Lesson 8.1, Grade 3) in each chapter provides puzzles and brain

teasers for those seeking extra work.

Tiering and scalding of questions appear in all materials. A straiegy Vath Triumphs

asks students to work through and write answers to questions in Understand, Plan, Solve and
Check. In a multiplication example (Lesson 2.3, Grade 4), students draw a diagram to help
them understand and solve the word prablengeometry example (Lesson 8.3, Grade 3),

students use pattern blocks to build a gixea."
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Finally, diagnostic and prescriptive assessmddaedback are used extensively. A readiness

quiz begins each chapter. As lessons are taught, practice questions are given to assess under-
standing and data-driven decision makiege questions cover both the math concepts and
vocabulary. A Common Error Alert is includédeifeacher Edition (Lesson 5.6, Grade 1) to

assist in instruction. In addition, a SpiraleResgction (Grades 3 ... 8) assesses learning along
with a concluding progress check. For alldeadditional examples provide alternative ideas

for concept presentation.

In summary, the development of the materials is based, to a large extent, on the relevant and
current literature in the area of mathematics instruction.
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