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Instructional planning is an essential skill for teaching mathematics to students with
learning disabilities and other struggling learners. The authors’ frame of reference is based
on their experiences in developing and testing mathematic lessons for the Blending
Assessment With Instruction Program (BAIP) over a five-year period. The authors stress
the view that in addition to possessing content knowledge, teachers must be proficient in
translating their knowledge of curriculum standards into detailed instructional plans. Such
planning is essential to the alignment of instruction with standards.

INSTRUCTIONAL PLANNING

It is common knowledge that students, especially students with learning disabilities,
in the United States are not performing as well in mathematics as students in many other
countries (Institute of Education Sciences [IES], 2006). What is less well known is whether
teacher expertise contributes to these differences. According to the 2007 Trends in Interna-
tional Mathematics and Science Study (TIMSS), eight countries outperformed the United
States in mathematics achievement at the fourth-grade level, and five countries outper-
formed the United States at the eighth-grade level (IES, 2007). These disparities reported in
achievement not only exist internationally, but also exist between subgroups within the
United States. Results from the National Assessment of Educational Progress (NAEP) (U.S.
Department of Education, 2007) indicate a 21-point average scale score difference at the
fourth-grade level and a 41-point average scale score difference at the eighth-grade level
between the mathematic performance of students with and without disabilities.

Both national and international comparisons have caused many researchers to exam-
ine differences in the preparation of teachers in math content knowledge and instructional
planning in the United States and other countries (Baroody, 2003; Fuson, Stigler, &
Bartsch, 1989; Ma 1999; Shen, Popink, Cui, & Fan, 2007; Thompson, 2008). Studies have
found that although teachers in other countries have completed fewer courses in mathe-
matics during pre-service education than their counterparts in the United States, their
classroom instructional effectiveness appears to be based on a wider breadth and depth of
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mathematics content knowledge (Baroody, 2003). This find-
ing is consistent with Ma (1999), who found that although
pre-service teachers in China had less preparation in mathe-
matics than teachers in the United States, their mathematic
knowledge was more profound, more flexible, and more
adaptive. Differences between instructional effectiveness
and mathematic content knowledge of teachers in the United
States and China have been attributed, in part, to the amount
of time teachers devote to developing, reflecting on, and
modifying daily instruction (Shen, Popink, Cui, & Fan,
2007). In China, teachers spend about four hours a day plan-
ning instructional lessons. As a result, teachers in China are
seeking additional mathematic knowledge on an ongoing
basis as they develop detailed lesson plans. By comparison,
in the United States, the nature of lesson plan development
tends to be brief and very general, often focusing exclu-
sively on activity development or the identification of what
should be taught from resources such as textbooks. This
approach to lesson plan development does not require much
reflection on the teachers’ part nor does it contribute to the
routine pursuit of additional knowledge acquisition.
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National and international achievement comparisons
have also caused many researchers to examine teacher qual-
ity within the United States (Brownell, Hirsch, Seo, 2004;
Goldhaber, 2002; Hill, Rowan, & Ball, 2005; Wayne &
Youngs, 2003). Teacher quality has been found to be one of
the most important factors in explaining differences in stu-
dent performance (Goldhaber, 2002). In fact, mathematic
gains were found to be higher for students who were
instructed by teachers who held certification in mathematics
than by teachers who were not certified in mathematics
(Goldhaber & Brewer, 2000). In addition to content knowl-
edge, successful mathematics instruction requires teachers
to have a thorough understanding of students as learners and
of pedagogical strategies—pedagogical content knowledge
(Ball, Hill, & Bass, 2005; Borko & Whitcomb, 2008; Gra-
ham and Fennell, 2001; Shulman, 1987). Pedagogical con-
tent knowledge helps teachers “transform the content
knowledge they possesses into forms that are pedagogically
powerful and yet adaptive to the variation in ability and
background presented by the students” (Shulman, 1987, p.
15). Thus, pedagogical content knowledge provides teachers
with the ability to develop instructional lesson plans that
incorporate different instructional approaches for each con-
cept being introduced. ]

Historically, the preparation of special education teachers
has tended to assume that the general classroom teacher is
primarily responsible for teaching mathematics to students
with learning disabilities. Thus, the traditional approach to
the preparation of special education teachers in the United
States has often focused on teaching collaboration, knowl-
edge of effective interventions, and assessment. However,
this trend must shift, as the instructional accountability
model of today calls for highly qualified teachers, greater
collaboration, and general education instruction and assess-
ment inclusion for students with learning disabilities. There-
fore, a strong case can be made that special education teach-
ers need both content knowledge and rather sophisticated
instructional planning skills to be effective in collaboration
and in extending the instruction that children with disabili-
ties require to be successful in meeting performance expec-
tations. Therefore, the key to decreasing mathematic achieve-
ment gaps may be increasing teachers’ content knowledge,
instructional planning skills, and preparation in research-
based instructional practices in mathematics.

The Context for the Authors Perspective

The remainder of this paper sets forth an approach to
instructional planning that evolved from work in the design,
development, and testing of over 276 BAIP lessons in mathe-
matics. Because of the extensiveness and detail of the instruc-
tional planning model that will be proposed, the authors have
decided to share the development and application context



that lead to the development and dissemination of the BAIP
mathematic lessons. The intent is to provide a rationale for
the authors’ perspectives that is anchored in a particular set
of experiences. A description of the BAIP lesson plan format
is also provided.

The BAIP lesson plan format is based on 5 years of expe-
rience in working with over 100 educators, including class-
room teachers, subject-matter experts in mathematics, and
individuals skilled in educational technology. The BAIP is
designed to assist teachers in aligning instruction with cur-
riculum and assessment standards for all students. It consists
of research-based lessons in mathematics for teachers and
online tutorials for students which are aligned with stan-
dards in grades 3, 4, 5, 6, 7, 8, and high school. The authors’
collective backgrounds are in special education, elementary
education, instructional design, curriculum development,
assessment, and teacher education. Their involvement in
developing and researching the BAIP included collaborating
with teachers and math educators with a focus on instruc-
tional design, content management, formative evaluation,
development processes, management of technology produc-
tion, and field testing.

The BAIP was pilot tested with 2,000 students in
2006-2007 and field tested in 20072008 in 187 school dis-
tricts with 88,700 students, including 3,777 students with
disabilities. After modifications, it was subjected to field
testing in 229 school districts in 2008-2009. The interdis-
ciplinary and collaborative approaches employed during
lesson development and pilot testing have contributed to
the authors’ perspectives on the importance of teacher com-
petencies in content knowledge and instructional planning.
BAIP was developed by the eLearning Design Lab (eDL),
which is a unit within the Center for Research on Learning
(CRL), in collaboration with the Center for Educational
Testing and Evaluation (CETE). The eDL was started as a
partnership involving the CRL and the Information Tech-
nology and Telecommunications Center (ITTC) in Engi-
neering in 1998. The lab began with a focus on teacher edu-
cation with the support of the Online Academy (OSEP);
however, over the past seven years the work of the lab has
been migrating towards K—12 elearning environments with
an emphasis on the content areas of math and science. Over
the history of the lab, development and production
processes have been refined and validated. These processes
are targeted to multiple approaches to quality control and
assurance of scalability. The development team has been in
place since the initial design work of BAIP. The lab has had
remarkable stability among graduate students who come
from fields such as special education, general education,
computer science, engineering, architecture, instructional
technology, and design. The content teams for the BAIP
project are all selected through an extensive nomination

process and review. The lab also works with freelance con-
tent developers.

Large-scale projects like BAIP have contributed to the
development and validation of processes employed by the
eDL for working with clients/collaborators in carrying out
content- and technology-intense large-scale projects (Meyen,
Aust, Bui, Ramp, & Smith, 2002). An overview of the eDL
development process model will be helpful to readers inter-
ested in the development environment in which the BAIP
lessons were designed, developed, produced, and tested.
Figure 1 illustrates the overall eDL development process
model.

Stage 1.0 Communications/User/Developer:

Stages 1.0 and 2.0 are core development tasks that per-
meate each stage of development. For that reason, Stages
1.0 and 2.0 are presented in a vertical manner. The model
illustrates how communication is integrated throughout all
of the development stages. Communications between the
eDL development team and users normally begins the
moment first contact is made and continues throughout the
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project. This has been true throughout the BAIP development
process. Initial communication concentrates on gaining an
understanding of the authentic context in which the interven-
tion(s) will be used. The most intense communication stages
are at 3.0 (Needs Assessment), 4.0 (Design Specifications),
5.0 (Alpha Testing), 6.0 (Content Development and Manage-
ment), and 9.0 (Pilot Testing). Although the production com-
munication continues, the emphasis shifts to testing proto-
types and refining what is produced based on design
decisions and what is learned through the alpha testing of
prototypes and associated procedures. This shift is reflected
in the nature of communications from what is proposed for
development to the refinement of what is being developed.

Stage 2.0 Formative Evaluation Continuum:

The design experiment approach to formative evaluation is
central to each stage in the eDL development process. It is
embedded at stage 2.0 as a vertical stage in the model to com-
municate its continuous application throughout development.
The development process involves decision making at each
stage in the process to ensure that the interventions being
developed benefit from continuous monitoring and input
from users. At each stage, input from teachers is gathered to
ensure the interventions’ applicability in authentic settings.
Our approach in BAIP included student performance data
derived from assessments embedded in each tutorial and stu-
dent performance data from the annual state assessments.

Stage 3.0 Assessed Needs:

In the BAIP, the need emerged from the research of
CETE over a period of twenty-five years to develop state
level assessments in mathematics. The concern that assess-
ment should be integrated with instruction was confirmed
by teachers and subject matter experts.

Stage 4.0 Design Specifications:

This is a critical development stage, as it sets the para-
meters for the intervention design, production demands,
schedule, time for completion, talent requirements, and
costs. Once design features have been set, the eDL follows
a process of developing tools (authoring systems) to facili-
tate production of products for projects intended to go to
scale (Aust & Meyen, 2005). The design specifications pro-
vide the framework to create the development tools and/or
to modify the tools. Use of these tools (systems), or modi-
fied versions of them, saves the lab significant time and pro-
duction cost. The tools for BAIP are closely guided by
National Council of Teachers in Mathematics (NCTM) con-
tent standards, which consist of

1) Numbers and Operation Standard,
2) Algebra Standard,
3) Geometry Standard,

4) Measurement Standard, and
5) Data Analysis and Probability Standard.

Stage 5.0 Alpha Testing:

Alpha testing occurs whenever a component of an inter-
vention reaches a functional stage. However, at certain steps
in the development process, alpha testing is essential with-
out being functional via technology (e.g., instructional
designs). Under those conditions, alpha testing is formally
done in Stage 5 but repeated as needed. Early alpha testing
is typically done internally in a lab setting and carried out by
individuals who are skilled in identifying deficiencies in
products and relating them to the design specifications.
Some alpha testing occurs in authentic settings. Structured
pilot testing strategies focusing on authentic settings occur
during Stage 9. BAIP was pilot tested early in a limited
number of schools and then subjected to two consecutive
years in large scale field-testing.

Stage 6.0 Content Development/Management/Validation:

For a project the magnitude of BAIP, detailed content
management is critical. The tasks carried out at this stage
generalize across content areas. The three major tasks
related to content include:

6.1) Development: the actual development/creation of the
content according to the specifications.

6.2) Management: the processing of the content through all
stages of the development process (i.e., logging in receipt of
the content, checking to be certain content is received for each
element of the specifications, ensuring the content adheres to
the design specification, providing feedback to content devel-
opers, editing the content, reviewing content by subject matter
experts, and ensuring that the content is in final form prior to
moving to the next stage, pre-production). The program also
manages version control and contributes to time manage-
ment in the scheduling of content ready for pre-production.

6.3) Validation: content must be validated as meeting the
exact requirements of the specifications. While a tight sched-
ule of content delivery is essential in this process, the focus
is largely on the development of content according to design
specifications and quality control. The formative evaluation
procedures are important to ascertain how the process can
be improved and what are the implications of any changes.
The lab has developed and validated a software program
that allows for the tracking of content and is sharable with
participants in the process across stages.

7.0 Pre-Production:

The focus of the pre-production stage builds upon the
design specifications and content development stages in that



the emphasis is on ensuring that all content is complete and
fully meets the design specifications of the instructional
design and technology requirements. At the pre-production
stage, attention shifts to structuring content for graphic pro-
duction and making the content ready for graphic designers.
Interface designs must also be completed, plans for multi-
media production must be in place, and a production sched-
ule must be set. The scheduling has to take the sequencing
of production tasks into consideration. The eDL tracking
system, utilized in Stage 6.2 (Content Management) to trace
the progress of work on every feature in the design, becomes
a major planning tool in readiness for production. Although
online products are easier to revise than products produced
in traditional print formats, the linking, tagging, interface
designs, and other technical procedures are so interrelated
that once production begins, changes becomes significantly
more expensive.

8.0 Production:

The eDL is subject to the same accountability as a com-
mercial publisher in the setting of deliverable dates. An ideal
approach is to postpone production on a product until all fea-
tures of a product have been completed at the pre-production
stage. However, in the development of BAIP lessons, we
were able to make a determination on certain features that
allowed some features to move into production ahead of oth-
ers. All content must be validated to meet the design and pro-
duction requirements before going into production.

Stage 9.0 Pilot testing is applied to all
content-based products.

Depending on the nature of the product(s) developed,
pilot testing is done in authentic settings. Testing of specific
features may also involve third party evaluators. The eDL
has experience in pilot testing at a national level (Meyen et
al., 2002) as well as in more intense environments where end
users are asked to engage in pilot testing as an extension of
the development process. Such was the case with the BAIP
lessons as the eDL worked to build a network of over 200
schools districts that assumed a partnership role through par-
ticipation in an intense pilot test of the intervention products.

Instructional Planning Using the BAIP Lesson Model

The BAIP lesson format design includes five frameworks
that incorporate elements shown to be essential for effective
instruction: (a) Contextual, (b) Teaching, (c) Lesson, (d)
Application, and (e) Extension (see Table 1 for the organi-
zation and overview of the five frameworks in the BAIP les-
son model). Each framework will be described in detail.

Testing of the BAIP lesson plan model took two forms.
The first was in the lesson writing stage, where teachers and
subject-matter experts engaged in an iterative process of

TABLE 1
Lesson Design Format

Framework Content Components

Standard

Benchmark

Indicator

Instructional Translation:
Concept
Skill
Essential vocabulary
Application

Prior Knowledge:
Step-by-step review of
prerequisite skills for the
lesson

Application: Connect to age-

appropriate life experience

Model New Concept:
Concrete or semi-
concrete example
Step-by-step demonstra-
tion/illustration

Practice:
Guided practice
Independent practice

Validation:
Reflection: Students
articulate their under-
standing of the indicator
and what they know
Assessment: Constructive
response item/open-
ended question

Contextual Framework

Teaching Framework

Lesson Framework

Application Framework:

Activities for students in need
of enrichment
Activities for students with
learning disabilities
References
Instructional support:
Vocabulary
Handout
PowerPoint

Extension Framework

writing lessons based on detailed research-based specifica-
tions. The second form of testing involved use of the lessons
in classroom settings.

Contextual Framework

Each BAIP lesson begins with the contextual framework,
which serves as an introduction to the lesson by stating the
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state standard, benchmark, and indicator the lesson will
address (see Figure 2 for an example of the contextual
framework).

Teaching Framework

The second framework of the lesson is the teaching
framework. This framework is designed to enhance teach-
ers’ understanding of the standard that the lesson will
address. Each teaching framework begins with an overview
of the standard. The overview is written in language that is
easy to understand. Next, the framework identifies and lists
all of the prerequisite skills and concepts for the standard.
The framework goes on to identify and list all of the skills
or concepts that must be taught so that the student can mas-
ter the standard. Finally, all of the mathematic terms that are
essential to the lesson are listed and defined.

The Teaching Framework is an extremely important part
of the lesson plan development process, as research has
shown that 45% of special education teachers who teach
math are not familiar with the NCTM standards (Maccini &
Gagnon, 2002). In addition, only 59% of special education
teachers feel confident in teaching the mathematics stan-
dards. Thus, in teaching instructional planning, it may be
helpful not only to introduce teachers to the curriculum stan-
dards but also to teach them how to translate standards into
instructional plans, as is done in the teaching framework of
the BAIP lessons. The method used to translate curriculum
standards during the BAIP development process was based
on Elliott and Thurlow’s (2000) backmapping approach.
Backmapping ensures a match between standards and
instruction by breaking standards down into instructional
concepts and then writing instruction for each concept.

Using this approach, each lesson plan starts with the cur-
riculum standard (which is identified in the Contextual
Framework). Once the standard is identified, the standard is
paraphrased. Next the standard is broken down into skills

. | Contextual

Contextual Framework: viewExpianation

and concepts so that lesson writers can easily identify ail of
the instructional concepts that need to be addressed in the
lesson. Once the standard is broken down into concepts
and/or skills, the writer identifies the prerequisite concepts
that are tied to the standard. The final step in the teaching
framework is to identify and define all of the vocabulary
terms that are essential to learning the prerequisite and stan-
dard concepts and skills (see Figure 3 for an example of the
backmapping approach).

Lesson Framework

The third framework is the lesson framework. The lesson
framework is comprised of the instructional components used
to teach the prerequisite and standard concepts and/or skills.
Each lesson framework includes instructional steps for con-
crete modeling and demonstration. In addition, each lesson
framework has a corresponding PowerPoint presentation that
can be used during classroom instruction. The lesson frame-
work begins with instruction on the prerequisite concepts/
skills. The instruction is extremely thorough, as those devel-
oping the lessons are asked to reflect and document step-by-
step instructions on how to teach the concepts and document
the possible reactions students may have as a result of instruc-
tion. Consequently, each of the prior knowledge and standard
concepts are described explicitly in terms of teacher prompts
and corresponding student responses; such a format is often
referred to as a scripted approach to lesson plan development.
Lesson scripts are written narratives outlining what teachers
should say to teach or convey academic information, ques-
tions teachers should ask their students, and the responses stu-
dents should provide (Gunter & Reed, 1997).

Using a lesson scripting approach for lesson plan devel-
opment can lead to greater reflection on the instructional
needs of students with disabilities. Research has found that
students with disabilities often struggle with problem-solv-
ing tasks due to metacognitive processing deficits (Baxter,

situations.

Download / Tools
References
Credits
Help

Standard: The student uses numerical and computational concepts and procedures in a variety of

Benchmark: Number Systems and Their Properties

Indicator: The student names, uses, and describes these properties with the real number system and
demonstrates their meaning including the use of concrete objects: (1) Symmetric Property of Equality (if a =
Glossary b, the b = a), (2) Additive and Multiplicative Properties of Equality (f a=b,thena+c =b+candifa=b, then
ac = bc), and (3) Inequalities (ifa > b, thena+c>b+candifa>b, and ¢ >0, the ac > bc).

FIGURE 2.
A contextual framework and structure of BAIP lessons



Standard

The student uses numerical and computational concepts and procedures in a variety of situations. In particular, the student
names, uses, and describes associative, commutative, distributive, and substitution properties with the real number system
and demonstrates their meaning using concrete objects.

Backmapping

Teaching Concepts: Students will gain an understanding of the three basic properties of mathematics (associative [a + (b +
c) =(a+ b) + c and a(bc) = (ab)c], commutative (a + b =b + a and ab = ba), and distributive [a (b + ¢) = ab + ac]), includ-
ing the substitution property (if a = 2, then 3a = 3 x 2 = 6). They will understand its concepts and applications to solving
equations.

Students will:

(1) identify and name the property in the expression;

(2) explain which laws hold for given operations and recognize when the laws do not hold,;

(3) restate and simplify expression using properties;

(4) understand and demonstrate the concepts of algebraic properties for operations using addition, subtraction, multiplica-
tion, and division; and

(5) compute the expression by substituting the variable for the known number.

Prerequisite Skills and Concepts: Students need to understand the use of symbols, letters, and expressions to represent
unknown variables, which is fundamental to algebra. Prior to starting this lesson, students should be introduced to the con-
cept of variables in the form of symbols and letters. Students should understand that symbols and letters can represent miss-
ing numbers.

Although students have used basic math facts to solve equations, they may not be familiar with the concept of the basic
rules of algebra. It is important that students know the order of operations for solving equations (parenthesis, exponents,
multiplication, division, addition, and subtraction — PEMDAS). Students need to understand the concept of properties of
numbers in mathematics, because they will become more relevant in advanced math.

Essential Vocabulary:
expression
algebraic expression
order of operations
variable

constant

operation

associative property
commutative property

distributive property
substitution property

FIGURE 3.
Backmapping

Woodward, & Olson, 2001; Montague & van Garderen,
2008; Swanson, Hoskyn, & Lee, 1999). The step-by-step
process of lesson scripting provides teachers with the time to
reflect on the instructional needs of students with disabilities
and any metacognitive process deficits that students may
have. Once the instructional needs or metacognitive process
deficits are realized, teachers can add explicit instruction
within the lesson script to address these deficits, as explicit
instruction has been shown to help students become more
proficient problem solvers (Montague & van Garderen,
2008; Swanson, Hoskyn, & Lee, 1999). Explicit instruction
includes the following components: (a) administration of

probes, (b) repeated feedback, (c) individualization, (d)
step-by-step instruction, (e) pictorial diagrams, (f) small-
group instruction, and (g) direct questioning.

The scripted approach to lesson plan development and the
addition of explicit instruction help to ensure that teachers
are thinking abeut and providing instruction that is based on
their students’ experiences, ability, and knowledge levels.
Moreover, by taking the time to reflect on students’ strengths,
weaknesses, and experiences, teachers are better prepared to
develop lesson plans that are motivating and designed to cap-
ture students’ interest (Robinson, Robinson, & Maceli,
2000). See Figure 4 for an example of the lesson framework.
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Symmetric Property of Equality

For any real numbers, variables of
algebraic expressions, if a=b, then b=a.

If a=b, thenb=a

The symmetric property of equality states
# one quantity equals the second quantity.
then the second quantity equais the first.

1f a«b, then b can never be less than a, ifa<b, thenb<a.

This Expression confirrs the symmetric
property does not hoid for inequalities.

Teacher prompt: Write the following equiL-
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FIGURE 4.

Lesson Framework

Application Framework

The fourth framework, the application framework, pro-
vides both guided and independent practice through the
development of worksheets and/or activities (See Figure 5
for an example of the application framework). Each work-
sheet begins with guided practice in which the lesson writ-
ers create and solve several mathematic problems using the
teacher prompt/student response format. Starting each work-
sheet with guided practice requires teachers to have a thor-
ough understanding of the concepts they have taught, as
they are responsible for explaining how to solve mathematic
questions that are tied to their instruction. This approach
ensures that teachers thoroughly understand the concepts
and the questions they are asking, which in turn builds a
teachers’ confidence level in solving and answering mathe-
matic problems during classroom instruction.

According to research, effective instruction includes
guided practice, correction and feedback, independent
practice, and weekly or monthly review. Several research
studies have extended and supported the instructional
planning components first identified and compiled by
Rosenshine and Stevens in 1986 (Maccini, McNaughton,
& Ruhl, 1999; Maccini & Ruhl, 2000; Mercer & Miller,
1992). Rosenshine and Stevens’ original work was based
on a review of 100 correlation and experimental studies
that examined instructional components leading to ef-
fective instruction. Since then, Maccini and Ruhl (2000)
have incorporated modeling, guided practice, independent

practice, and feedback to teach secondary students with
learning disabilities a strategy designed to improve their
problem-solving abilities.

In addition to guided and independent practice, the appli-
cation framework incorporates three types of validation
questions that can be used at any time during classroom
instruction. The formats of the validation questions are con-
crete, open-ended, and reflective. By requiring teachers to
think about and create validation questions prior to class-
room instruction, teachers are prepared to gauge student
understanding and knowledge throughout instruction.

Extension Framework

The last framework, the extension framework, provides
additional suggestions and activities for students with
learning disabilities and students in need of academic
enrichment. These activities range from concrete to
abstract (See Figure 6 for an example of the extension
framework). By including additional instruction for stu-
dents with disabilities, teachers have to take the time to
reflect on their students’ instructional needs prior to class-
room instruction. Often, addressing the instructional
needs of students with disabilities during lesson plan
development results 'in more collaboration, as teachers
seek out and work with others to obtain additional instruc-
tional strategies and material. Moreover, teachers enter
the classroom feeling prepared to meet the instructional
needs of all students.
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R e second quantity, then the second qui T A

Teacher prompt: Ask students to 4
Student response: 15 =3 + 12, g
Teacher prompt: Ask students ho
Teacher prompt: Check answer to}:

Teacher prompt: If both sides of th
Equality holds true for addition.

2.x+9<5anddx212 25X+ A)>B(x- 1)

Handout Question #2

FIGURE 5.
Application Framework

int version

1 Extension Framework: viewExplanation

Activities for Students in Need of Enrichment:

. One way to provide students with enrichment activities is to group students into small groups and have

them solve real-life equation problems using the basic properties of algebra. An example of a problem
that could be solved using these properties is:

Connor’s homework average in Math class is 93. The test average is % of the final grade and the
homework average is % of the final grade. What test average does Connor need in order to have a final

Review the teaching concepts of the variables, equations and order of Operation with the students to

Glossary grade of at least 80?
A Equation: 80 < 1/4 (93) + 3/4t
Refarences Activities for Students with Special Learning Needs:
Credits
Help

| ensure that the student has mastered crucial knowledge skills related to basic properties of algebra.

Review all key vocabulary terms and definitions to ensure that student can recognize, read and define
these terms when that are encountered in the lesson.

FIGURE 6.
Extension Framework

Use of the Lesson Format by BAIP Lesson Writers

During the BAIP lesson plan development efforts, writers
reported that they believed that the structured approach to
lesson plan development improved their knowledge of math-
ematic standards. In addition, teachers reported that the back-
mapping approach helped them realize the instructional com-
plexity and depth of curriculum standards. This is important,
as awareness of the breadth and depth of instruction in
mathematics can help address one of the main criticisms of

mathematics instruction in the United States— that is, claims
that fragmented mathematic instruction has led to unsatisfac-
tory mathematics learning in United States schools (Ball,
2003; Ma, 1999). Through the backmapping approach, teach-
ers writing the BAIP lessons addressed fragmentation as they
identified and planned instruction for all of the prerequisite
skills and concepts for each standard. Moreover, many of the
lesson writers for the BAIP project chose to work with col-
leagues at a grade level below the target lesson audience to
ensure that they identified and planned age-appropriate
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instruction for all of the prerequisite and standard concepts
and skills. In addition, many writers submitted their back-
mapping process for review, which resulted in additional
advice and guidance regarding the skills and concepts that
needed to be addressed throughout the lesson.

The authors of this paper found that the skill of writing
lesson scripts was central to effective planning and teaching.
Developing lesson scripts helped writers begin to under-
stand students as learners. It caused writers to think deeply
about the knowledge students bring to the classroom and
plan instruction accordingly. In addition, through the script-
ing process (teacher prompt/student response format), writ-
ers realized where instruction could possibly lead and thus
developed lessons with greater depth of content coverage. In
fact, many of the BAIP writers shared that following a
scripted process made them seek out additional content
knowledge and resources that broadened their instruction.
They believed that such a thorough approach to lesson plan
development led to deeper reflection on the concepts and
instruction. Moreover, writers felt more confident in teach-
ing the mathematic concepts, as they felt they were well pre-
pared for questions that may arise during classroom instruc-
tion. Thus, by creating a lesson script, BAIP lesson writers
spent more time planning and acquiring content knowledge
than they may have done otherwise.

Lessons Learned Through the
BAIP Lesson Writing/Testing Process

The observations shared in this paper derive from the
authors working with approximately 100 classroom teachers
in writing lesson scripts in the BAIP lesson format. The
authors have also conducted professional development ses-
sions during the testing of the BAIP that focused on the
development and use of BAIP lessons. In addition, the
authors collected data on the pedagogical value and use of
each lesson component through periodic fidelity surveys as
well as through an annual survey. Additionally, an online sys-
tem for routine teacher feedback is continually available and
monitored. The BAIP Bulletin, an electronic newsletter, is
used to provide feedback to teachers and administrators on
each lesson modification. This occurs on a bi-monthly basis.

Experienced teacher educators and staff development
specialists may find the lessons learned through the BAIP
lesson model helpful in determining how the model gener-
alizes to their work with experienced and/or inexperienced
teachers. Thus, the authors provide a list of observations
based on the lesson writing process and testing the BAIP
lessons in mathematics:

1. Elementary teachers, selected as writers, tended ini-
tially to write activities rather than translate concepts
into instructional options. The activities were well
written but lacked instructional focus. In contrast,

middle and secondary teachers focused on develop-
ing teaching concepts. The differences found between
the elementary and the middle and high school
lessons were interpreted as resulting from differ-
ences in teacher preparation.

. Lesson writers learned quickly from the iterative

process as they worked with subject matter experts to
write lessons. Thus, it did not take long for writers to
become proficient in the lesson writing process. One
might assume that pre-service teachers, with the
appropriate instructional support, would show the
same progress.

. Writers at all levels of experience tended to do well

in developing directed instruction and guided prac-
tice components of the lesson design.

. Experienced teachers valued the prior knowledge com-

ponent of the lesson design. Thus, writers placed high
importance on teachers’ awareness of students’ prior
skills and knowledge related to the respective standard
and recording it as part of the planning process. This
also proved to be a learning process, as teachers were
able to confirm their assessment of a students’ prior
knowledge as the student responded to the lessons.

. The essential vocabulary identified by the writers

was integrated throughout the lessons and proved
helpful to teachers in implementing lessons. The
total essential vocabulary included 740 terms across
all standards covered in BAIP.

. While teachers were very effective in identifying the

essential vocabulary, there was considerable vari-
ance in the terms used by the writers in describing
mathematical operations at the elementary level.
This required editing to correct and to ensure consis-
tency in the terms used. It has also resulted in the
development of an online dictionary of essential
vocabulary that relies heavily on graphics and ani-
mations. Mathematics is like science in that there is
a language of mathematics that both students and
teachers need to understand to maximize learning.

. Writers expressed strong support for the lesson

model design. Most writers wrote at least three
lessons. Each lesson was very comprehensive and
detailed. All of the lesson writers received feedback
from subject-matter experts as they worked to meet
the quality-control requirements for lessons. This
feedback process was similar to what a teacher edu-
cator might provide pre-service students.

. The emphasis on embedding content along with

teaching techniques in the frameworks reportedly
enhanced teachers’ content knowledge.

. Writing lessons against a research-based model is

initially difficult but ultimately effective. Teachers
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on the writing teams, while knowledgeable about the
lesson design features, were not experienced in the
actual process of writing lessons in the detail and for-
mat required by the BAIP instructional design. This
resulted in the need for additional training and imple-
mentation of a systematic review process focusing
on content accuracy and compliance with the instruc-
tional design.

10. It is easier to write activities than teach concepts.
This became particularly apparent in the develop-
ment of lessons for grades 3, 4, 5, and 6, which
involved experienced elementary teachers. It was not
as evident at the middle and secondary grades. The
reason for this difference seems to be related to
teachers’ pre-service preparation. That is, elementary
teachers are prepared to teach a wide array of sub-
jects, including mathematics, whereas at the middle

and secondary levels, teachers who teach math are

typically certified to be math educators.

11. It is important to focus on teaching concepts to
ensure that standards are understood and that writers
are successful in making the translation into instruc-
tional practices. This was reinforced through the
backmapping approach and the feedback provided to
writers by the subject-matter experts during the
review process.

12. Aligning teaching concepts with applied examples is
important to teachers as they implement BAIP
lessons. This became apparent during the content
development stage of creating the lessons, where the
lesson writing teams provided formative input about
their perceptions of the instructional design. The
team environment can easily be replicated in a pre-
service class or in professional development.

13. Based on 781 teacher responses to the 2009 fidelity
research currently underway, the following lesson
components were ranked identically in terms of fre-
quency of use and frequency modified.

. Guided practice

. Worksheets

. PowerPoint slides

. Prior knowledge teaching concepts

. Content coverage of standard/indicator

R O R S R

While the lessons are designed in detail, they are also
designed so that users can modify any component of
a lesson to meet the needs of individual students.

SUMMARY

During the development and testing of the Blending
Assessment With Instruction Program (BAIP) over the past

five years, the authors worked with master teachers and sub-
ject-matter experts. They also had access to input from
teachers with diverse backgrounds and experience. The
authors paid close attention to fidelity issues specific to
teaching lessons and student outcomes while carrying out
field testing. Over 100 teachers were trained statewide on
the lesson-writing format. The BAIP development, training,
and implementation experiences dramatically changed the
authors’ perspectives on the instructional planning skills
teachers require in order to meet the instructional needs of
students with learning disabilities. As the authors moved
through development and into field testing of the BAIP, it
became apparent that the preparation of teachers in special
education should be revisited. Emphases on collaboration,
accommodation, and assessment, while important, may not
be sufficient, because special education teachers are disad-
vantaged if they are not prepared to meet the accountability
expectations that now exist in the teaching profession. Thus,
a stronger emphasis on content knowledge across subject
fields appears to be needed.

The experiences acquired through the BAIP development
process have led the authors to offer the following suggested
objectives for preparing special education teachers to fulfill
their responsibilities in meeting the instructional needs of
students with learning disabilities. Special education teach-
ers must be prepared to:

1. understand the mathematic concepts they will be
responsible for teaching;

2. translate curriculum standards (or concepts) into les-

son scripts;

. align instruction with curriculum standards;

4. identify required prior knowledge of students for
learning specific new concepts;

5. understand the relationship between curriculum stan-
dards, instruction, and state assessments; and

6. apply the elements of effective instruction (e.g.,
review, presentation, guided practice, corrections
and feedback, independent practice, and weekly and
monthly reviews).

(O8]

BAIP development efforts have now moved into the area
of science, and it appears evident at this time that the same
objectives generalize across both content areas. The
assumption that the objectives are achieved at the pre-ser-
vice level by requiring courses from general education was
not evident in the authors’ experiences. Instead, the authors
believe that there must be a strong commitment on the part
of special education faculty to work very closely with sub-
ject-matter faculty to ensure that pre-service teachers major-
ing in special education are held to a high level of expecta-
tion in instructional planning and content knowledge. The
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challenge is for special education teacher educators to
reassess what they do and determine whether they concur
with these observations. If they do, then they may need to
examine how these objectives will be met.

This work is supported in part by the Center for Education Testing and
Evaluation at the University of Kansas, the Kansas State Department
of Education, and the National Science Foundation.
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