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ABSTRACT

Saint Edmond’s Academy is a small, independent, Catholic school in
Wilmington, Delaware. Students in Grades 4 to 7 are falling below their peers in other
independent schools on standardized tests in mathematics, specifically the Educational
Advisory Company Comprehensive Testing Program assessment. Within the scope of
this work, my goal was to better understand factors that could be influencing students’
performance and to design supports for the school to create the necessary changes in the
department.

The primary focus of this project is to develop a better understanding of how the
choices of written curricular materials being used within the school may be influencing
student achievement. The artifacts support this process by providing an overview of the
written materials, including how they address the standards within the Common Core
State Standards for Mathematics and how they address the suggested vertical alignment
of content within standards. This understanding of the written materials is intended to be
further developed through the creation of a professional learning module. This module
utilizes the expertise of teachers within the school to further analyze and evaluate
whether the current written materials meet the needs of their students, in regard to their
coverage of the standards, or if an adoption of new materials should be considered.

Additional artifacts were designed to support the current Administrative Team at
the school to move beyond the professional learning module created. These include

resources that will help them to identify whether their written materials incorporate tasks

Xi



that promote the development of problem solving skills for students, a skill that became
evident was of concern for the student body during the process of this project. An
observation tool (Artifact 6: Observation Tool) was also developed to help them to
understand trends in classroom instruction that support these skills. Information from this
tool can be used to develop plans for future professional learning for teachers beyond the
work of this ELP.

In an initial review of the written materials, absent from the work of the teachers
in the professional learning module, it was determined that the existing materials fail to
meet the requirements of the Common Core State Standards for Mathematics (see
Artifact 3: Scope and Sequence- Standards Alignment and Artifact 4: Scope and
Sequence- Standards Alignment Reflection). Recommendations are provided to the
current Administrative Team as to how the department can use the expertise of teachers

to consider new materials for courses in Grades 5-7.
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Chapter 1

INTRODUCTION

For this Educational Leadership Portfolio (ELP), I examined the student
achievement data of students at Saint Edmond’s Academy (SEA). I found that students’
scores on standardized assessments in mathematics were lower than those of students in
similar independent schools. My goal for this portfolio was to learn more about factors
that impacted these achievement results, to establish conjectures as to why this may be
occurring, and to provide support for the Mathematics Department within the school to
address this issue.

In Chapter 2, Problem Addressed, I describe the context of the problem through
student achievement data from the 2018-2019 and 2020-2021 academic years. I also
provide conjectures as to how the current choices of written mathematical curriculum
used within the grade-level and honors tracks of the school may be contributing to this
issue. I also address how the nature of professional learning for teachers within SEA may
be negatively influencing these scores.

In Chapter 3, Improvement Strategies, I present my plans for an analysis of the
textbooks being used at SEA, in relation to the Common Core State Standards for
Mathematics (CCSS-M), starting with the written materials in the classroom. This
decision to start with the written curriculum was informed by educational research and

explained within the chapter. I present a systematic overview of a process that I believe



will support the school in addressing needs within the Mathematics Department through
the creation of a theory of action (ToA) (Artifact 8: Theory of Action). The initial analysis
of the written materials in relation to the CCSS-M is included within the ToA and
supported through the creation of multiple artifacts (Artifact 3: Scope and Sequence-
Standards Alignment,; Artifact 4: Scope and Sequence- Standards Alignment Reflection)
Plans for subsequent professional learning for teachers around the findings of this review
are presented as well as supporting artifacts that will be beneficial for the school’s
administration in determining whether new written materials will need to be adopted
(Artifact 7: Professional Learning Module) and/or what additional professional learning
may support teachers in their practice (Artifact 6. Observation Tool).

In Chapter 4, Improvement Strategy Results, I describe in detail the systemic
approach to changes designed in this work in Artifact 8: Theory of Action, including the
use of Artifact 7: Professional Learning (PL) Module to support the learning of teachers.
The creation of this module is linked to findings from the initial review of the school’s
written curriculum in which it was observed that standards from the CCSS-M lacked
coverage and vertical alignment in the textbooks (4rtifact 3: Scope and Sequence-
Standards Alignment,; Artifact 4: Scope and Sequence- Standards Alignment Reflection).
Artifacts that were created to support the team to continue the professional learning of the
Mathematics Department beyond this curriculum review process(Artifact 5: Written
Curriculum Materials Analysis- Mathematical Rigor; Artifact 6: Observation Tool) are

described in detail to support the existing Administrative Team.



In Chapter 5, Reflection on Improvement Effort Results, I share my reflection on
the process of this ELP. Details are shared regarding the changes that occurred to artifacts
during my work to ensure they are of the most benefit to the teachers and administrators
at SEA. Specific artifacts are described in more detail as well as alterations to the
systemic plan for change seen over multiple iterations of my ToA.

In Chapter 6, Reflections on Leadership Development, I reflect on my leadership
development over the work of this ELP and in the Ed.D program at the University of
Delaware as a whole. I identify three areas of my leadership ability that have been the
most influenced during this process. The areas include an improved ability to use data to
evaluate problems, establish plans for systemic change and effectively use educational
research throughout my work.

Lastly, I provide supporting documents that are beneficial to understanding the
work of this ELP in the appendices. Table 1 depicts each of the eight artifacts that were

created to support the work of this project.

Table 1
Complete list of artifacts provided in the appendices of ELP
Artifact Purpose of Artifact
Artifact 1: Literature Review To provide SEA administrators with a research-based

approach to the creation and enactment of professional
learning for teachers of mathematics.

Artifact 2: White Paper To provide a data-driven overview of the curriculum
analysis process for teachers and administrators and
provide guide questions for their reflection on the written
curriculum within the school.

Artifact 3: Scope and Sequence-  To examine alignment between the CCSS-M standards
Standards Alignment and SEA curriculum materials, which can provide a full
overview of the learning opportunities the written



Artifact 4: Scope and Sequence-
Standards Alignment Reflection

Artifact 5: Written Curricular

Analysis: Rigor

Artifact 6: Observation Tool

Artifact 7: Professional Learning
Module

Artifact 8: Theory of Action

mathematics curriculum used provides to students in the
grade-level and honors tracks at SEA.

To interpret alignment between the CCSS-M standards
and SEA curriculum materials, which can provide initial
findings from the creation of the school’s scope and
sequence, including concerns related to omitted content
and vertical misalignment.

To provide a framework by which SEA’s Administrative
Team could review the level of rigor present in their
existing written curriculum or any new materials being
considered for adoption.

To provide a research-based approach to identifying
common trends in instructional practices by teachers in the
Mathematics Department. Results of these data can be
used to support the design of future professional learning
for teachers.

To provide a systematic approach for SEA teachers to use
to evaluate the written curriculum at SEA in relation to the
CCSS-M. Resources are provided to support the
Administrative Team in enacting the module with the
team.

To provide an overview of each component of the
systemic change conjectured to be necessary to improve
student achievement in mathematics.




Chapter 2

PROBLEM ADDRESSED

The purpose of this chapter is to provide more detail about the issue of low
student achievement scores on standardized tests by students at SEA. This is
accomplished through an analysis of the data collected during the 2018-2019 and 2020-
2021 academic years from the Educational Advisory Company (ERB) Comprehensive
Testing Program (CTP) assessment. Initial conjectures about why these scores may be
occurring are provided. The first conjecture includes a lack of coherence between the
written mathematics curriculum materials used in the school and specific standards in the
CCSS-M. The second conjecture addresses the lack of content-specific professional
learning provided to teachers within the school. I share information about the
characteristics of the organization that may be affecting the ability to embed these
learning opportunities for teachers into each academic year.

The students at SEA consistently fall below their peers in similar independent
schools based on norm-referenced standardized tests. SEA currently takes part in yearly
evaluations using the ERB CTP, which occurs each Spring. This assessment advertises a
strong, though unintentional, alignment to the CCSS-M and a focus on evaluating
students’ understanding in other content areas such as verbal reasoning, vocabulary,
reading comprehension, writing mechanics, writing concepts, quantitative reasoning and
mathematics (“Milestones Assessments”, 2020). Each SEA student takes part in the CTP

assessment in Grades 4 through 7, which includes two mathematics assessments.



Assessment scores from students in Grade 8§ were not used as part of this work as the
school has inconsistently used the test within this grade level. Upon completion of testing
each year, reports provide School Administrators with individual, grade level and school-
wide reports. These include raw scores and classifications of below average, average and
above average for the school's population. More detailed reports can also be accessed to
identify areas of strength or concern for grade levels, individual students or subsets of the
population. These norm-referenced scores are provided to SEA, comparing students to
three different subsets of their peers. These subsets include national, suburban and
independent school comparisons. For the purposes of this ELP, SEA’s data will be
referenced using the independent school comparisons as it provides data that more
accurately describes how students compare to those in similar schools.

Figure 1

Percentage of students classified as Below Average, Average or Above Average on ERB

Mathematics Assessment according to overall scores in relation to other independent
school students (2018-19)

B Below Average [ Average Above Average

Grade 4

Grade 5

Grade 6

Grade 7

0 25 50 75 100

Note. Students do not take any standardized tests in Grades K-3 or Grade 8.



Figure 1 shows a grade-level breakdown of the percentage of students classified
in each category, below average, average and above average, according to their overall
mathematics assessment compared with students in other independent schools from the
2018-2019 academic year. While cross-sectional, these data are the first available using
the ERB assessment as the school recently made the choice to use this assessment instead
of TerraNova and represents the first set of data available when this ELP process began.
These data show a concerning trend of students at SEA, with more than 45% of students
in Grade 5 to Grade 7 being categorized as below average. As the first year using the new
assessment, it is difficult to determine the needs of students at SEA from this one piece of
data. Instead, it was more helpful to view the progress of students upon examination in
subsequent years.

Due to the Spring 2020 move to virtual learning, the ERB assessment was not
given to students during that academic year. The next available data from this assessment

was acquired in the Spring of 2021.



Figure 2

Percentage of students classified as Below Average, Average or Above Average on ERB
Mathematics Assessment according to overall scores in relation to other independent
school students (2020-21)

B Below Average [ Average Above Average

Grade 4

Grade 5

Grade 6

Grade 7

0 25 50 75 100

Note. Students do not take any standardized tests in Grades K-3 or Grade 8.

Figure 2 provides the same cross-sectional data from Spring testing. When compared to
the 2018-2019 results, it is possible to identify trends in the SEA student population as a
whole and within specific student groups, ones that are represented in both data sets.

When comparing the overall scores and categorizations of students between the
two iterations of testing, it was observed that overall classifications of below average,
average and above average stayed relatively the same in percentage of students for Grade
4 and 5. This is not the case for students in Grade 6 and 7 as the former showed a
dramatic increase in students categorized as below average, moving from 61% to 87% of
the overall population. Grade 7 experienced the only decrease in students following

below the classification of average on the assessment. These overall grade level



comparisons to independent schools provide some insight into when in their middle
school years SEA students typically struggle on these assessments. When using both
Figure 1 and Figure 2 in unison, additional information about specific groupings of
students can also be acquired. The SEA graduating Class of 2023, who were in Grade 4
during the 2018-19 school year and Grade 6 during the 2020-21, and Class of 2022
(Grade 5 and 7 respectively) can be more closely observed over the course of these two
tests. The Class of 2023 saw the most dramatic rise in students being classified as below
average on the ERB assessment, moving from 36% to 87%. This change also shows that
no students in the class were categorized as above average in 2020-2021 despite 4%
reaching that categorization during their time in Grade 4. In contrast, the Class of 2022
showed improvement in overall scores between the two testing periods. The percentage
of students categorized as below average dropped from 55% to 38% while the percentage
of students receiving above average scores increased to the highest of any class.

It is important for me to consider, when reviewing these data from a class level,
the composition of each cohort of students. Saint Edmond’s Academy is proud to offer
students in Grades 4-8 access to support services in Mathematics and English Language
Arts, if they have educational testing to suggest they experience learning differences.
This program, called the Andre Program, provides daily in-class support for students with
this documentation as well as pull-out services focused on both content of classes and

organization.



Table 2
Enrollment in Andre Program by Cohort (2021-2022)

Graduation Year Andre Program Total Enrollment %
Enrollment
2026 3 19 15.8
2025 7 19 36.8
2024 5 23 21.7
2023 13 34 38.2
2022 8 34 235

Note. Enrollment in each cohort and the Andre program varies by year. Data shown is the
most current but may have fluctuated since the start of this work in 2018-2019

Table 2 shows the percentage of students in each cohort by graduating class that receive
services in the Andre Program. The Class of 2023 has the largest number of students in
the Andre Program, 13 total during the 2021-2022 academic year. This accounts for
~38.2% of the students in the cohort, a higher percentage of any other individual cohort
within the school. Though not a direct focus of this ELP, it will be important for the
Administrative Team at SEA to consider how the ideas, artifacts and PL presented in this
project can be expanded and/or adapted to ensure students in the Andre Program are
considered in the work.

Overall, these data for SEA students raises concerns and numerous questions
regarding the educational experiences being provided to the boys. While there are
conflicting points of data between grade levels, as seen in the Class of 2022 and 2023, the
overall trend is consistent: students’ performance scores are falling below their

independent school peers. This observation requires a more thorough understanding of

10



the internal structure of SEA’s Mathematics Department as it relates to the assessed skills
on the ERB CTP assessments. The ERB CTP self-identifies as being a combination of
content-specific assessments that focus on conceptual understanding and align to
standards identified in the CCSS-M. These foci are important for schools using the
assessment to consider as student success on these assessments will need to be addressed
through curricular alignment. I believe that the relative lack of success of SEA students
on the ERB CTP standardized test is a result of multiple factors including: (a) curricular
incoherence vertically across grade levels and/or in relation to the CCSS-M, (b)

insufficient access to professional learning for teachers.

Curricular Incoherence

The textbooks used by SEA’s Mathematics Department are an important factor to
consider when identifying reasons for students’ poor academic performance on the ERB
CTP assessment relative to similar schools. This trajectory of textbook series usage is
predetermined for each course within the school. Its sequence and presentation of content
within these materials shapes the learning opportunities provided to students in each class
(Reyes et al., 2003). Siemon and colleagues (2017) highlight the importance of designing
and adhering to a learning trajectory that is logical to support students in developing
mathematical understandings. While not the only approach, the CCSS-M represents a
research-based approach to yearly planning that supports vertical alignment of content.
Therefore, the trajectories discussed and analyzed within SEA will use the CCSS-M as its

reference.
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Table 3
Written Curricular Materials Used in “grade-level” and “honors” programs

Grade Level Textbook Utilized Textbook Utilized
“Grade-Level” Classes “Honors” Classes
K McGraw-Hill: My Math: McGraw-Hill: My Math:
Kindergarten (2018) Kindergarten (2018)
1 McGraw-Hill: My Math: Grade 1 McGraw-Hill: My Math: Grade 1
(2018) (2018)
2 McGraw-Hill: My Math: Grade 2; McGraw-Hill: My Math: Grade 2;
Grade 3 (2018) Grade 3 (2018)
3 McGraw-Hill: My Math: Grade 4 McGraw-Hill: My Math: Grade 4
(2018) (2018)
4 McGraw-Hill: My Math: Grade 5 McGraw-Hill: My Math: Grade 5
(2018) (2018)
5 Glencoe: McGraw-Hill: Math McDougal- Littell: Middle School
Connects: Course 1 (2011) Math: Course 3 (2005)
6 Glencoe: McGraw-Hill: Math McDougal- Littell: Pre-Algebra
Connects: Course 2 (2011) (2005)
7 McDougal- Littell: Pre-Algebra enVision Algebra/Geometry/Algebra
(2005) IT (A/G/A): Algebra I (2018)
8 enVision A/G/A: Algebra I (2018) enVision A/G/A: Geometry (2018)

Note. Each textbook’s publication date is provided in parentheses

Table 3 displays the textbook series used by SEA teachers from Grades
Kindergarten (K) to 8. Depicted are two separate tracks for learners, which will be
described as grade-level and honors. Both tracks, as advertised by the school, advance
students one year above their current grade’s content starting in Grade 2. This means that
Grade 2 students will be expected to learn standards typically expected of students in

both Grade 2 and 3 in other schools. This acceleration will be a crucial concern in later
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discussions about the importance of prior knowledge on student achievement. This
structure was established to ensure that all graduates of SEA have a full year of Algebra I
content prior to entering high school. The honors track moves beyond this pacing by
accelerating content again in Grade 5 so that students finish an Algebra I and Geometry
curriculum by the time they graduate. Both tracks will be considered and discussed with
respect to their alignment with the CCSS-M.

Students engaging with grade-level courses during a span of Grades K to 8 at the
school see consistency in the textbook series usage from Grades K to 4. The McGraw-
Hill My Math series was adapted in 2018 and reviewed by EdReports, an external
organization that evaluates textbook series for alignment to the CCSS-M, academic rigor
and ease of usability by educators. Focus and coherence, refers to the degree of which
the written curricular materials address grade level standards and the Mathematical
Practices defined in the CCSS-M. Each of these categories is scored on a 14-point scale.

Table 4
EdReports Evaluations in Relation to CCSS-M (Focus and Coherence)

EdReports Evaluation Results: Textbooks Series Used at Saint Edmond’s Academy
Focus and Coherence

Meets Expectations McGraw-Hill: My Math (Grade 1)
McGraw-Hill: My Math (Grade 2)
McGraw-Hill: My Math (Grade 3)
McGraw-Hill: My Math (Grade 4)
McGraw-Hill: My Math (Grade 5)
enVision A/G/A: Algebra |
enVision A/G/A: Geometry

Partially Meets Expectations McGraw-Hill: My Math (K)

Does Not Meet Expectations na
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Not Evaluated McDougal-Littell: Pre-Algebra
McDougal-Littell: Middle School Math- Course 3

Meets Expectations in Later Glencoe: McGraw-Hill: Math Connects (Course 2) *
Publication of Textbook

Partially Meets Expectation in Later ~ Glencoe: McGraw-Hill: Math Connects (Course 1)*
Publication of Textbook

Note. No currently used textbooks were categorized as not meeting expectations.

*later publication of textbook series evaluated. No evaluations of the textbook editions
used by SEA were available

Table 4 provides information regarding the EdReports scores in relation to how each
textbook series used at SEA aligns with the CCSS-M. The My Math series receive a
classification of “meets expectations” in all grades utilized within SEA with the
exception of Kindergarten, which was determined to “partially meet expectation.” Scores
ranged from 10/14 to 14/14 from K to Grade 4 suggesting that use of the series would
provide students with a learning experience aligned with CCSS-M content.

Beyond Grade 4, students in grade-level courses at SEA engage with textbooks
from (a) Glencoe: McGraw-Hill, (b) McDougall-Littell, and (c) enVision A/G/A. This
diversity in written curricular materials has been created through multiple years of
teachers working with administrators to change textbooks used in individual courses
within the school. These teacher choices may not always align with the CCSS-M or
vertically with previous and subsequent courses, creating possibilities for the omission of
standards or the repeating of standards in multiple grade levels. These issues, if they are

present, have the potential to negatively influence student achievement.
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Math Connects is an extension of the series used in previous grade levels. The
current edition used at SEA was not evaluated by EdReports but a later publication of the
Course 1 and Course 2 (Grades 5 and 6 of the grade-level track respectively) series was
evaluated, scoring a 8/14 and 13/14 respectively. These scores reflect agreement by
evaluators that the information SEA students are exposed to in Grade 5 falls just above a
score of “not meeting expectations” in regard to alignment with the CCSS-M. These
scores should be concerning for SEA’s Administrative Team as it raises questions about
how the academic experiences of students at this grade level may influence their
mathematical understanding moving forward. A similar concern is present in the Grade 7
grade-level course. Though not linked to negative reviews about CCSS-M alignment, the
McDougall-Littell series was published prior to the 2010 release of the standards,
suggesting that the series’ alignment may not be meeting educator and student
expectations and needs. SEA students in grade-level courses complete their middle
school experience using the enVision A/G/A Algebra I textbook. This textbook is a
recent publication and was analyzed by EdReports, scoring a 14/18 (“meets
expectations”) in regard to alignment to the CCSS-M. This vertical alignment in the
grade-level track’s written curricular materials raises a few concerns. Particularly,
whether standards presented in each series address all expected content within the CCSS-
M or leave gaps in learning opportunities that may be negatively affecting student
achievement. This alignment and coverage will be analyzed to determine if they may be

contributing to the poor performance of SEA students on standardized tests.
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SEA advertises an accelerated mathematics curriculum for all students, including
those in grade-level courses, starting in Grade 2. This acceleration requires students in
Grade 2 to engage with the McGraw-Hill My Math curriculum for both second and third
grades within a single academic year. This effort to accelerate raises questions about how
the planning of units is considered at this grade level to address the necessary
mathematical understandings students need to successfully progress in their learning.
Achieve the Core, a non-profit organization established in 2011, provides schools,
teachers and students with resources to address the CCSS in English Language Arts and
Mathematics. Part of the organization’s work is to identify major work/standards of each
grade level. These understandings are deemed important for students to progress to more
complex concepts in high school. Achieve the Core identifies six major clusters in Grade
2 and seven in Grade 3. It will be important to consider how Grade 2 teachers plan
around these standards to ensure students are prepared for standards in subsequent years.

An additional curricular concern that arises when reviewing the grade-level
courses at SEA is the lack of specific knowledge the department has on which standards
are addressed within each course. This is a result of utilizing textbooks that blend content
from different grades within the standards or predate the standards entirely. It will be
important to review the Math Connects: Course 1 series to identify the reasons for its low
rating in terms of standards alignment. It will also be important to review the McDougal-
Littell Pre-Algebra text as it predates the release of the CCSS-M, raising concerns that

the text may not meet the needs of teachers in relation to content standards. Many of
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these concerns within the grade-level track are also relevant when evaluating SEA’s
honors courses.

SEA’s honors mathematics courses use similar materials to those in the grade
level offerings, raising related concerns about the gaps in students' understanding that
may arise as a result of written curriculum choices. Acceleration for students in these
classes occurs in both Grades 2 and 5, meaning the planning considerations for teachers
in each grade level in relation to the major standards of the grade must be considered.
This honors track also uses the McDougal-Littell Middle School Math: Course 3 and Pre-
Algebra texts which have not been evaluated by EdReports in relation to the CCSS-M.
SEA students in the honors courses at the school engage with one extra series before they
graduate, enVision A/G/A Geometry. This series was reviewed by EdReports and scored
14/18 (“meets expectations”), which does not raise concerns about the learning
experiences it provides students in relation to alignment to the standards. Considerations
regarding the major standards of each grade and their incorporation into the school’s
choices of written curricular materials is important to consider as it may have a
considerable influence on SEA students’ low standardized test scores; however, aligning
taught content to the CCSS-M is not the only consideration for instruction that arises in
relation to the standards.

The ERB CTP focuses on evaluating the problem-solving skills of students in
various disciplines, including mathematics in accordance with the expectations of the
CCSS-M. These skills are not developed within students without conscious efforts by

teachers. Teachers’ instructional decisions in the classroom influence students’
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development of these skills. Smith and Stein (1998) suggest that developing students’
problem-solving skills starts with frequent interactions with mathematical tasks that
require non-algorithmic thinking. Their research categorizes these tasks as being of high
cognitive demand. Engagement with these tasks in meaningful ways in the classroom can
improve student assessment data on evaluations that stress problem-solving skills. The
presence of high cognitive demand tasks in the classroom will be important to consider
through the process of evaluating SEA’s mathematics learning trajectories. Though not
formally linked to Smith and Stein’s work, EdReports analyzes the level of rigor present
in textbooks as part of its evaluations.

Table 5
EdReports Evaluations in Relation to CCSS-M (Rigor and Mathematical Practices)

EdReports Evaluation Results: Textbooks Series Used at Saint Edmond’s Academy
Rigor and Mathematical Practices

Meets Expectations McGraw-Hill: My Math (Grade 4)
McGraw-Hill: My Math (Grade 5)

enVision A/G/A: Algebra |

enVision A/G/A: Geometry

Partially Meets Expectations McGraw-Hill: My Math (K)
McGraw-Hill: My Math (Grade 1)
McGraw-Hill: My Math (Grade 2)
McGraw-Hill: My Math (Grade 3)

Does Not Meet Expectations na
Not Evaluated McDougal-Littell: Pre-Algebra
McDougal-Littell: Middle School Math- Course 3
Does Not Meet Expectation in Glencoe: McGraw-Hill: Math Connects (Course 1)*
Later Publication of Textbook Glencoe: McGraw-Hill: Math Connects (Course 2)*

Note. No currently used textbooks were categorized as not meeting expectations.
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*later publication of textbook series evaluated. No evaluations of the textbook editions
used by SEA were available

Table 5 shows the textbooks utilized at SEA in relation to their rigor and
connection to mathematical practices, as presented in evaluations by EdReports. This
information raises additional questions regarding the learning experience provided to
students in both the grade-level and honors courses. When taking a holistic view of
SEA’s mathematics program, students would engage with textbooks described as
rigorous in 3 of 8 years in grade-level courses and 4 of 8 years in honors courses. These
data suggest that 50% or less of their academic program within the school involves
frequent opportunities to engage with tasks that promote problem-solving. The use of a
singular textbook for lessons is common for teachers (Weiss, 1987; Lloyd, Cai & Tarr,
2017) making the selection and use of high-quality instructional materials imperative to
ensure students have access to rigorous content. These materials, and the tasks they

include, shape a student’s views of mathematics (NCTM, 1991).

Insufficient Access to Professional Learning for Teachers

The work of supporting SEA’s Mathematics Department to analyze their
materials and make adjustments to meet the expectations of the CCSS-M will be
challenging. This work will support student learning but will do little to enhance
students’ ability to problem-solve in mathematics. These skills must be cultivated through
professional learning for teachers that focuses on enacting tasks of high cognitive
demand. Creating a culture of teaching that focuses on the frequent use of high cognitive

demand tasks is a critical switch from lecture-based instruction that promotes procedural
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fluency. Utilizing these types of tasks has been shown to contribute to greater conceptual
understanding and problem-solving abilities in students (Stein & Lane, 1996). Initiating
this switch is difficult, but has been accomplished through specifically designed learning
experiences for educators that focus on developing their understandings related to the
content they teach (Carpenter et al., 1989; Copur-Gencturk, 2015). These studies engaged
teachers in meaningful learning experiences that resulted in increased usage of high
cognitive demand tasks and an improved ability to implement instruction related to these
tasks. These programs exemplified what is known about the design of effective
professional learning in schools. Specifically, that learning should be content-focused,
sustained in duration, active and collaborative while utilizing models, and consistent
feedback from experts (Darling-Hammond et al., 2017). Professional learning that
incorporates these components can be time consuming and expensive, which may be part
of the reason they are lacking at SEA.

SEA’s academic calendar supports three to four professional learning days each
August prior to students’ return. These days often include sessions that focus on
instructional practices; however, with a teaching staff under 30 individuals, sessions are
designed to include all members of the faculty. This structure does not allow for teachers
to engage in content-focused learning needed to reflect and/or adapt their current
practices. Though it has been identified by the Administrative team over the last few
years that this structure is not conducive to change, SEA’s structures for professional
learning are restricted by the financial constraints the school is experiencing. Professional

learning that is sustained and focused on teachers within each discipline is expensive to

20



implement when relying on experts from outside the school. The annual budget for SEA
does not allow for expansive use of content-focused learning by outside support
companies.

In 2006, SEA expanded its campus to include Early Childhood to 8th grade, from
the previous 4th to 8th model when it opened. This $12 million expansion to the existing
building increased the numbers of classrooms and added additional features, such as the
Rollins Center for the Performing Arts. This expansion caused an accumulation of debt
with the intention of offsetting this funding by increasing enrollment from the added
grade levels. However, since the 2008 recession, enrollment numbers SEA have yet to
recover to pre-2008 levels.

Figure 3
Enrollment of Saint Edmond’s Academy (2009-2021)

Enrollment History
300

- V/\/\

100

Enroliment

0

N N e a2 e X e 0 P
N Q\Q KN Q\W R g N N Q0 N
s & S

Academic Year

Figure 3 shows the enrollment trends of Saint Edmond Academy from the start of
the 2009-2010 academic year to the 2020-21 academic year. Though student enrollment

has increased in some years, the school has experienced a downward trend in attendance.
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The financial implications of these trends affect faculty professional learning funds that
are allocated each year and require most development to be coordinated and implemented
by SEA staff.

During the 2020-2021 academic year, when this problem statement was devised,
the Administrative Team at SEA, related to academic concerns, consisted of three people:
a Head of School, a Director of the Lower Form (Grades Early Childhood to 3rd), and a
Director of the Middle and Upper Forms (Grades 4-8). As part of my role as Director of
the Middle and Upper Forms from 2019-2021, I intended to work with this team to
initiate and enact the professional learning needed to address the concerns in student
achievement. My prior professional experiences providing similar professional learning
to teachers within the state will allow me to design sustained, content-focused learning
opportunities that can be implemented without incurring the costs associated with

partnering with outside vendors.

Organizational Role

The administrative team at SEA is limited in size and consists of three
individuals. For this reason, administrative team members are asked to play multiple roles
to support the school, such as supporting recruitment, along with advancing the school’s
academic vision. As the Academic Director for Grades 4-8 from the Summer of 1019 to
the Summer of 2021, my role as an administrator was to support a team of 16 educators
that teach all disciplines within these grades. This role involved providing departmental
support for new initiatives and coaching support for individual teachers. At the start of

the 2021-2022 academic year, I stepped down from the administrative team at SEA to
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return to a role as an Instructional Coach for mathematics teachers in Delaware. This shift
in jobs removed me from direct contact with teachers at SEA; however, through
continued collaboration with the existing Administrative Team, it is possible to continue
the work. The format of this collaboration has not yet been determined but could be
facilitated through partnerships between SEA and the University of Delaware’s
Professional Development Center for Educators (PDCE). I believe that my knowledge of
the instructional and administrative sides of the school can be of benefit to the school as
they work to review their curricular choices in mathematics.

Throughout my career, both in and out of SEA, I have acquired an appropriate
understanding of the school and knowledge of how to support teachers to reflect on their
instructional practices. Starting with the 2008-09 academic year and extending to Spring
2016, I was a teacher at SEA serving in both the Mathematics and Science departments.
This role put me in a position to teach Grades 4-6 in both of these subject areas and gave
me first-hand experience with the challenges of educators in small, independent schools.
Academic institutions similar to SEA require teachers to play multiple roles throughout a
given day. These myriad roles typically involve classroom responsibilities, possible
administrative duties and monitoring of lunch, recess or other facets of the school day.

Limited staff makes the scheduling of basic departmental meetings within the
school challenging, creating even more difficulty finding time for teachers to work
together to advance new initiatives. Finding the time to meet, plan and discuss is a major
hurdle for academic change at SEA. As a teacher at the school, I have seen first-hand

how difficult it is for the educators to complete their daily work with so many other
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responsibilities needing attention. These prior experiences will aid me in designing the
professional learning series for SEA staff. It is important that it focuses on creating
opportunities for meaningful collaboration that can support the departmental goals and
the learning of individuals.

I conjecture that the problem, as I described for SEA’s Mathematics Department,
requires a professional learning series that focuses on the vertical alignment of
mathematics concepts within the school in relation to the CCSS-M as well as an ongoing
focus on instructional practices that engage students in the using high cognitive demand
tasks. These are difficult challenges to combat, but ones I have encountered in my
professional experiences at other schools. After leaving SEA as a teacher, I joined the
PDCE at the University of Delaware. During my three years at the PDCE, and my return
during the Summer of 2021, I partnered with local schools and districts to support the
work of mathematics supervisors and teachers. I helped facilitate two major tasks: (a) the
creation of curriculum mapping documents for middle school teachers to help ensure
their practices aligned with CCSS-M expectations, and (b) working in classrooms to
support teachers in their enactment of mathematical tasks from various curricula with a
focus on supporting them to work with students on tasks of high cognitive demand.

This work at the University has laid an excellent foundation for my future efforts
to help address challenges at SEA. Specifically, it has provided me with learning
experiences that improved my understanding of the content trajectories presented in the
CCSS-M. 1t also provided me with opportunities to work with local districts in the

creation of curriculum maps aligned to the standards. My professional experiences and
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first-hand knowledge of SEA, as an institution, along with the ways to support teachers in
making instructional changes will be critical to developing a theory of action to improve
student achievement within the school.

Stepping down from my role on the Administrative Team at SEA midway through
the work on the ELP has changed the ways in which I will be able to affect the ongoing
process of reviewing the mathematics materials and classroom instruction. Rather than
being present in the building each day to support continuous review, I have shifted to an
advisory role to support the existing team, specifically Juliana McClellan who is the
Academic Director at SEA. Not being present for the daily work beside teachers has
changed the process of developing artifacts for this ELP, an idea that will be elaborated
on more in later chapters. It is still my belief that this work can ultimately improve
student achievement on the ERB assessment. With this end goal in mind, this ELP works
to address the need for content specific professional learning that reviews the existing
written materials used in the classroom in relation to the expectations set within the

CCSS-M.
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Chapter 3

IMPROVEMENT STRATEGIES

The purpose of this chapter is to present my plans for supporting the teachers and
administrators at SEA to review their choices in written mathematics curriculum
materials in relation to the CCSS-M and to support their work of designing PL for
teachers beyond the scope of this project. The analysis of written materials was
segmented into two phases: an initial review completed by me and a structure for
supporting the team in their own analysis. During my initial review, I present a research-
based rationale for why this review process must begin with an analysis of the written
materials used in the school. This is followed by a detailed process of evaluating these
resources for alignment to the CCSS-M. This work is documented in Artifact 3: Scope
and Sequence: Standards Alignment and Artifact 8: Theory of Action. After this initial
review, | proposed a professional learning module to involve the Mathematics
Department in the school in this analysis of written materials. This portion is supported
through references to Artifact 1: Literature Review, Artifact 7: Professional Learning
Module, Artifact 2: White Paper and Artifact 4: Scope and Sequence: Standards
Alignment Reflection. The chapter culminates with a description of supports that can be
used to help the Administrative Team at the school develop further plans for professional
learning based on common teaching practices within classrooms. This is supported
through the work of Artifact 5: Written Curricular Materials Analysis: Rigor and Artifact

6. Observation Tool.
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When addressing the previously stated concerns of student achievement at SEA, it
was important for me to address questions related to both the formal written materials
being used in the classroom and the instructional practices commonly seen in classrooms.
Artifact 8: Theory of Action aims to address both of these areas. After discussion with my
ELP committee and advisor, it became clear to me that this expansive process, depicted
in the ToA, would need to be addressed in smaller portions over multiple years. Using the
ToA as a guide, I determined that year one of this process should include a detailed
review of the written curricular materials used within the school as well as initial data
collection regarding the pedagogical practices employed by teachers as they relate to
opportunities for students to problem solve. By focusing this ELP on these components of
instruction within the first year, the work will build towards determining whether the
formal written materials meet the needs of students and teachers. The answer to this
question, as presented in the ToA, will guide work in subsequent years, to either begin
the process of adopting new written materials or provide more detailed PL for teachers on
ways to use their existing resources. Any specific references to the ToA’s components are

reflective of the second iteration, not the final version. (see Appendix I).

Influence of Educational Research

Remillard and Heck (2014) define the complex idea of mathematics curriculum
as, “a plan for the experiences of learners will encounter, as well as the actual
experiences they do encounter, that are designed to help them reach specified
mathematics objectives, (p. 707).” Within this definition, the complexity of the term

curriculum is highlighted as it relates to student learning. There are numerous factors
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such as characteristics of a school, instructional materials, teachers and students that
could have dramatic effects on the performance of learners. A focus on any of these
aspects, and how they relate to SEA’s student achievement, is a worthwhile endeavor.
However, my goal of raising student achievement within the school must begin at a
logical place in the educational process.

Figure 4
Three Levels of Curriculum

Intended Enacted Attained
Curriculum Curriculum Curriculum

System Level Classroom Level Student Level

Figure adapted from: Lloyd, G. M., Cai, J., & Tarr, J. E. (2016). Research issues
curriculum studies: Evidence-based insights and future directions. Compendium for
Research in Mathematics Education. National Council of Teachers of Mathematics:
Reston, VA.

Lloyd, Cai and Tarr (2017) define and describe the relationship between each aspect of
Remillard and Heck’s definition in three distinct categories. Figure 4 depicts these three
levels as they relate to one another.
1. Intended Curriculum: expectations for learning as presented in standards and
textbook, occurring within a larger system outside of a classroom.
2. FEnacted Curriculum: interactions between teachers, students and resources,
occurring within a classroom

3. Attained Curriculum: what a student learns in the education process
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Establishing clear connections between each level of this framework is difficult (Fey,
1980; Fullan & Pomfret, 1977); however, this model suggests that the intended
curriculum has effects on the learning opportunities provided to students in the classroom
and, subsequently, their attainment of mathematical knowledge. Formal textbooks are a
critical factor in addressing student achievement (Husen, 1967; Tarr et al., 2008; Taylor,
2016) as they are statements of what a student should be expected to know from their
coursework (Goodlad et al., 1979). The effects of written materials on student learning
may be accredited to the heavy use of district or school sanctioned books within
classrooms. Despite the availability of new resources, educators utilize these selected
materials in greater than % of the learning opportunities provided to students. (Weiss,
1987; Tarr et al., 2008). For these reasons, beginning my work of this ELP with a detailed
analysis of the written materials being used at SEA was a logical step towards the goal of
improving student achievement.

Having already established the CCSS-M as the standards with which to align
SEA’s intended curriculum, the ToA presents two concerns related to standards and
vertical alignment of content as it relates to the resources used at SEA. The conjecture,
the formal written curriculum does not address the standards in the CCSS-M, is
addressed through possible solutions of

e providing students with curriculum materials that addresses content

expectations of the CCSS-M
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e providing students with curriculum materials and a scope and sequence
that prioritizes standards within the CCSS-M designated as “major work

of the grade.

Analysis of Written Curriulum’s Alignment to CCSS-M

As part of this ELP, I hope to gain clarity about whether this conjecture is one that
warrants changes by the department. The previously mentioned publication dates of the
textbook series and their rankings according to EdReports in regard to Focus and
Coherence, suggest that further evaluation is needed. This is particularly true with regard
to the learning experiences provided to students in grade-level courses across Grades 5 to
7. During this three-year span, students in this track of courses utilize three textbooks,
Glencoe: McGraw-Hill: My Math Course 1, Gelncoe: McGraw-Hill: My Math Course 2,
and McDougal-Littell: Pre-Algebra. The two textbooks published by Glencoe: McGraw-
Hill were published in 2011, after the 2010 release of the CCSS-M and provide teachers
with explicit reference to these standards in their materials. However, these exact
publications were not reviewed by EdReports, with only later publications of the series
being categorized as Meets Expectations in regard to Focus and Coherence (Course 2)
and Partially Meets Expectations (Course 1). A similar concern can be raised in reference
to the use of the McDougal-Littell; Pre-Algebra textbook. With a publication date of
2005, five years prior to the release of the CCSS-M, there is reason for question whether

its presented content aligns to the expectations within the standards.
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Artifact 3: Scope and Sequence: Standards Alignment

To address the concerns raised in regard to alignment with the CCSS-M, it is
important to get an overview of the content in which a student will engage during their
time at SEA, particularly in the middle school grades of concern. Since knowledge of the
standards has never been addressed as part of the teachers’ professional learning, it was
my goal to use my own experiences to provide an overview of the learning experiences
students may expect to have in relation to the CCSS-M. Artifact 3: Scope and Sequence-
Standards Alignment, provides an overview of the standards addressed within each
chosen textbook at SEA from Grades Kindergarten to 8. Each textbook series is depicted
at a lesson level with the associated standards provided. Beginning in Grade 5, students at
SEA have the opportunity to test into a course that further accelerates beyond the
department’s one year advancement, in Grade 2. Within this artifact, beginning at Grade
5, separate tabs are used to present the learning opportunities of students in the grade-
level and honors tracks. In addition to this view from each textbook, a comprehensive list
of standards with which a student is likely to engage is provided. Using the tabs
designated, Math Curriculum by Standard (Grade Level) and Math Curriculum by
Standard (Honors), one can view at what grade level, unit and lesson a student will be
exposed to each standard (i.e. 4.12.1 refers to a standard the student would encounter
during Grade 4, Unit 12, Lesson 1). Artifact 3, in its depiction of the standards being
addressed within each course will serve as a tool to determine whether the existing
written materials adequately address the ToA’s possible solution of “providing students

with a curriculum that addresses content expectations in the CCSS-M. It is important to
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consider a limitation of this artifact in that it presents a full view of each textbook and
does not consider whether teachers routinely complete all units within an academic year.
This is of particular concern in Grade 2, when acceleration at SEA begins, as Artifact 3:
Scope and Sequence- Standards Alignment does not reflect the decisions of elementary
teachers on which units to omit in their two series (McGraw- Hill: My Math Grades 2 and
3).

Completion of an Algebra I course for all graduates has been the established goals
of SEA’s Mathematics Department for more than a decade. The advancement of students
in Grade 2 and, potentially, when entering the middle grades enables students to reach
this coursework in Grade 8 or earlier. This focus was established to ensure that SEA
graduates have the opportunity to take higher level mathematical courses during their
high school careers. Gojak (2013) presents Algebra as the “gatekeeper” to higher
learning; however, it is a course that should not be exposed to students before they have
developed the necessary prerequisite knowledge to be successful. Though what these
skills are can be interpreted differently, educational organizations have established
resources to help educators move students towards Algebra readiness. Achieve the Core
provides teachers with such a framework in connection with the CCSS-M. The
framework presents their categorization of standards as major work of the grade,
supporting clusters, and additional clusters (“Focus in Mathematics”, n.d). It is in this
described order that they recommend educators prioritize certain standards and dedicate
more time to ensure student success in those defined as major work. It was with these

distinctions in mind that my ToA’s possible solution of “provid(ing) students with a
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curriculum that prioritizes standards within the CCSS-M designated as “major work of
the grade” was created. Artifact 3: Scope and Sequence: Standards Alignment, was
intentionally designed to address this step. Using the recommendations presented by
Achieve the Core, Artifact 3 identifies the importance categorization of each standard
both from the views of individual textbooks and student experiences. These distinctions
are color-coded within the artifact in green, blue and black respectively. For the purposes
of this ELP, the use of color in the artifact will be available on the version used within the
school. Appendix D, which depicts the artifact in PDF form will not have this feature.
This component of the artifact can be used to identify how standards, identified by this
educational organization to be critical to success in college and career preparation, are
addressed within each series. This structure will serve as a tool to determine whether the
existing materials address the ToA’s possible solution of prioritizing major work of the
grade.

The creation of Artifact 3 was an important first step in my analysis of the written
curricular materials being used at SEA in relation to their alignment with the CCSS-M.
This artifact was created independently of the teachers in the mathematics department.
Though this process may raise questions about the reliability of the coding of lessons,
particularly in regard to textbooks that did not already provide standard assignments to
each lesson, I determined that this was the best course of action given the faculty’s lack
of formal learning around the CCSS-M. The limitations of this coding process will also

be addressed later in the ELP.
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Artifact 3 provides a detailed overview of the intended curriculum presented to
students at SEA throughout their educational experiences. Though it does not take into
account the possibility of teachers not exposing students to all units of their course work,
a common trend in classrooms (Tarr et al., 2008), it provides an overview of what the
formal written materials do address and when a student would be expected to learn
specific content. As presented in the ToA, the possible solutions of, provide students with
a curriculum that addresses content expectations of the CCSS-M and provide students
with a curriculum that prioritizes standards within the CCSS-M designated as “major
work of the grade”, are both addressed through subsequent solutions of designing
professional learning for teachers around the standards. These subsequent steps were

intentionally designed with the ideas of Figure 4 (see p. 32) in mind.

Professional Learning Module

Although I completed a review of the curriculum when creating Artifact 3, the
effects of the intended curriculum on student achievement are not direct. The formal
written materials are utilized by educators differently in each classroom during their
enactment. This complex process is influenced by numerous factors including each
individual teacher’s understanding of the mathematical expectations of students at each
grade level, their orientation to the materials and their own professional learning
experiences (Brown et al., 2009). It is this interpretation of mathematics that has the most
direct effect on student achievement (Remillard & Heck, 2014; Snyder et al., 1992; Tarr
et al., 2008). Lloyd et al., (2017) stresses the importance of professional learning for

teachers that centers around the materials they utilize in their classrooms. Effective use of
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these materials in conversations related to a student’s learning trajectory has positive
effects on the enactment of curriculum in the classroom. It is with this idea in mind that
the primary work of my ELP was centered around the development of a PL module to
involve SEA’s Mathematics Department in a curricular review of their existing written
materials.

As part of this ELP process, it was my intention to guide the SEA’s Mathematics
Department and Administration through a process that results in students having a
curriculum that addresses the expectations of the CCSS-M, prioritizes standards
designated as major work of the grade, and does so in a manner that is vertically aligned
to provide students with the needed prior knowledge at each grade level. These possible
solutions to the conjectures regarding why student achievement is low within the school
are addressed through a PL sequence that is meant to empower teachers to make
decisions related to the use of written materials within the school. My decision to design
the PL to include the expertise of educators, not just the administrators within the school,

is important to a model that is capable of creating widespread change (Wooleyhand,

2014).
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Figure 5

Theory of Action (ToA) as it relates to the design of professional learning for teachers
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Note: Depicted iteration of the is draft two of three. See Appendix I for full ToA.

Figure 5 provides a simplified version of the portion of my ToA related to this

work. With my understanding of the history of PL opportunities provided to teachers at

SEA, it was clear that this process must begin with learning around the CCSS-M. This

knowledge will be imperative to the decision-making process that SEA must undergo in

relation to their decision to continue using their current materials or adopt new series.

Artifact 1: Literature Review

In designing the PL materials that will support SEA’s teachers and administrators

through this process, it was important for me to consider the type of knowledge that

would be developed and the best practices for designing educational experiences around

these goals. Artifact 1, a literature review entitled Increasing the Use of Tasks of High

Cognitive Demand in Mathematics Classrooms: What Attributes of Professional

Learning Affect Change?, provides more detailed information regarding the types of
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experiences that are conducive to professional learning. Though the details of this relate
more to subsequent years of PL at SEA, our year 1 focus on the CCSS-M and their
incorporation into practice requires many of the same attributes for learning. This PL
module was intentionally designed to incorporate key features described in the literature
review that have been shown to increase teacher knowledge, specifically a learning
environment focused on a specific content, active learning, collaborative settings, and a
sustained duration (Darling-Hammond et al., 2017; Gabriel et al., 2011; Kennedy, 2016;
Morgan & Wilfon, 2016; Solis, 2009). It is with these tenets in mind that I created
Artifact 7: Professional Learning Module, to support the educators and administrators at

SEA in reviewing their written curricular materials.

Artifact 7: Professional Learning Module

Artifact 7 is designed to support teachers and administrators through their own
evaluation of the written materials being used in a relevant manner, one linked to their
daily experiences (Lieberman & Miller, 2014). Its components present eight activities
that are designed to address the ToA’s approaches, which are as follows:

e Provide teachers with professional learning related to CCSS-M
e Complete a curriculum review of formal written curriculum focused on standards
alignment
o Identify formally addressed and/or omitted standards in the written
curriculum materials
e Complete a curriculum review of formal written materials in relation to

recommendations in Achieve the Core’s Coherence Map
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Guiding the team at SEA through curriculum review involves a process of setting
goals, reviewing data relevant to the work, and guiding the reflection around our
curriculum choices. These steps are supported through my creation of additional artifacts
aimed at presenting new data or tools to the team as they work to determine if the written
materials present in the classroom meet the needs of students and teachers in regard to
their coverage of the CCSS-M and their vertical alignment. Artifact 7 relies on the use of
additional artifacts that were created in this ELP process. The artifacts serve to share
relevant student achievement data, establish goals of the PL module, introduce tools that
will be used in the process and/or provide information about their textbooks.

e Artifact 2- White Paper: Overview of Work- This tool supports the development
of the Year 1 PL module in Activity #4. It serves important roles relevant to the
design of PL, including the embedding of relevant student data (Wooleyhand,
2014) and setting of goals for the professional work (Kennedy, 2016). This white
paper contains student achievement data that was relevant in the creation of the
module. It is intended to be read by the teachers within the department to frame
their reflections on how the choices of written materials may be affecting these
data. It introduces new tools to the team that will be used throughout this process,
including EdReports evaluations, Achieve the Core: Coherence Map, and Achieve
the Core: Focus of the Grade documents. This artifact includes focus questions
that can be used to guide reflection and support the team to think critically about

the materials used in classrooms. Ultimately, goals are set to learn more about our
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written materials, identify their strengths and weaknesses, and work toward a
program that prepares students for Algebra I content effectively.

e Artifact 4- Scope and Sequence: Standards Alignment Reflection- This tool
supports the Year 1 PL module during Activity #6. It serves the role of providing
teachers with initial reflections from the review of written materials completed in
Artifact #3. The information stresses the need for a more detailed review of the
written curricular materials by focusing on a longitudinal view of student
achievement. This view allows for reflection on the successes and needs of
particular classes over time as well as trends within a particular grade level year to
year (Taylor, 2016). Within this artifact, major findings seen in the process of
creating Artifact #2 are presented, particularly the concerns about standards
within the CCSS-M not being addressed in our chosen materials or occurring in
an order that is not conducive to student learning. Each finding is paired with an
explanation as to why this may be important for the team to address and how this
process of remediation may look (additional details about these findings are
located in Chapter 4: Improvement Strategy Results). The design of the artifact is
intentional to present information while empowering the group to develop

additional ways to explore and address these issues.

Within year one of this PL series, it is important for the Mathematics Department

at SEA to reflect on the content being addressed within each grade level and its potential

effects on student learning. Smith (2016) suggests that this process of reviewing the
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learning progressions of students as they approach Algebra I is important to ensuring
teachers understand how their grade level content influences a student’s success in later
courses. This focus on content is a logical start place for the work of this ELP. It directly
addresses two of the conjectures presented in the ToA as to why students within the
school are underperforming relative to their peers in independent schools, specifically,

e The formal written curriculum does not address the standards in the CCSS-M

e The formal written curriculum does not develop necessary prior knowledge when

addressing the CCSS-M

The PL series that will be established as a result of this ELP is a drastic change from the
typical learning opportunities provided to teachers at SEA. This model will aim to engage
teachers in content-focused learning, an essential element of teacher education (Darling-

Hammond et al., 2017).

Supports for Administrators Beyond Year One

To move beyond the scope of work that will presented for year one, it is important
for administrators within the school to also utilize this time to gather information related
to the third and fourth conjectures presented in the ToA, specifically,

> The formal written curriculum does not provide students with adequate
opportunities to problem solve in mathematics
> Math instruction does not provide students with adequate opportunities to

problem solve in mathematics
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Artifact 4: Scope and Sequence- Standards Alignment Reflection

These conjectures for why students at SEA are underperforming on standardized
tests relative to their peers in independent schools were created as a result of ERB CTP
data and informal communications with local high schools. As previously stated, the CTP
assessment provides not only an overall view of student achievement in mathematics but
an itemized view of performance. Table 1 and 2 of Artifact 4: Scope and Sequence-
Standards Alignment Reflection show an itemized view of student performance in each
measured domain of the ERB assessment. The tables are structured to show longitudinal
data for SEA graduating classes that have taken the assessment in multiple years with
each domain providing the percentage of SEA students deemed proficient within each
domain in relation to independent school totals. This multi-year view was not available
for all students during the 2020-2021 school year due to the school’s recent adoption of
the ERB as a standardized test, not beginning standardized testing until Grade 4, and
missing data from the 2019-2020 year due to distance learning. This data for the Class of
2022 and 2023 shows inconsistencies in student growth. However, student achievement
in the domain of Problem-Solving consistently is near the bottom of the percentage of
students denoted as average or above average. This concern in the area of problem-
solving is mirrored by communications with local high schools that have provided
guidance on the needs of SEA students when they reach high school. At the high school
level, there were concerns expressed about the ability of SEA graduates to follow non-
linear solution pathways and work with novel examples in mathematics. The opinion of

the high school administrators was that the boys leaving SEA did not perform well in
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situations that required them to work outside of a predetermined solution pathway that

was modeled to them.

Artifact 6: Observation Tool

Publications by the National Council of Teacher of Mathematics (NCTM) have
shaped the focus of educational research since the release of Curriculum and Evaluation
Standards (1989) which presented mathematics as a discipline that requires problem-
solving, communication and reasoning. NCTM’s more recent publication of Principles to
Actions (2014) provided educators with eight research-based teaching practices (see
Table 6) intended to “promote deep learning of mathematics, (p. 9)”.

Table 6
Mathematics Teaching Practices

Mathematics Teaching Practices

Establish mathematics goals to focus learning
Implement tasks that promote reasoning and problem solving
Use and connect mathematical representations
Facilitate meaningful mathematical discourse
Pose purposeful questions
Build procedural fluency from conceptual understanding
Support productive struggle in learning mathematics

Elicit and use evidence of student thinking

Table adapted from: National Council of Teachers of Mathematics (NCTM). (2014). Principles
to actions: Ensuring mathematical success for all.
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Consistent exposure to these practices has the potential to improve the student
achievement at SEA as the practices call for high levels of student engagement around
content that stresses the connections between mathematics concepts. These practices that
guide mathematics instruction are not new to the educational landscape. However,
obstacles to their consistent implementation in the classroom, including dominant cultural
beliefs within schools (NCTM, 1994), has resulted in limited change in practice despite
reform efforts in the profession (Stigler & Hiebert, 1997). Artifact 1: Literature Review
provides background information related to how teacher knowledge and beliefs are
created as well as how they may influence instruction. It is these characteristics of
individual educators that influence their pedagogy and the experiences provided to their
students. Working with SEA to examine and adjust the content being covered within each
course during year one of this PL is important to addressing the first teaching practice,
‘establish goals to focus learning,’as a set of materials aligned to the CCSS-M will
provide the department with a shared, coherent set of goals. Effective choices regarding
the formal written materials can be influential in guiding the work of the teachers around
the other principles as well. However, every curriculum undergoes a process of
interpretation by educators (Lloyd, Cai & Tarr, 2017; Snyder et al., 1992) that is
influenced by their knowledge and beliefs. These changes have the potential to create
drastically different learning opportunities for students from classroom to classroom
regardless of whether a common set of written materials is used (Huntley & Terrell,

2014). It is this enactment of the curriculum, as shown in Figure 4 (see p. 32), that has the
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most direct connection to student achievement (Case, 1993; Remillard & Heck, 2014)
and should be a focus for SEA’s administrative team in the coming years.

The eight Mathematics Teaching Practices (NCTM, 1994) provides a goal for
teachers and other educational stakeholders to work towards in order to ensure students at
SEA are provided with the best instruction possible. These practices should be central to
professional learning with the Mathematics Department moving forward. However, this
process must be addressed in a logical way from the Administrative Team. Though the
eight practices seem simple in presentation, it can not be ignored that enacting curriculum
is a complex process (Remillard & Heck, 2014) in which a single facet could be the focus
on sustained professional learning. To use one of the practices to articulate this point, a
school that is working to support their teachers to pose purposeful questions may have to
design PL around any or all of these components:

e Types of questions in the classroom

e Purpose of different types of questions during instruction

e Anticipating student misconceptions around specific content to plan for

questioning

This PL around one practice of questioning would need to work to alter teacher
knowledge on the subject and provide time for practice with on-going support in the
classroom before any influence on student achievement could be noticed (Kennedy,
2016). From this process it is clear that a sustained duration is an important feature of any
effective PL, if it is to have an influence on practice (Darling-Hammond et al., 2017).

The Administrative Team at SEA would benefit from spending time identifying the
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highest need areas within these eight practices to guide the design of future PL in the
department.

It is not my goal as part of this ELP to design PL for teachers around the eight
Effective Teaching Practices. Instead, as the team at SEA works through the designed PL
in year one, I hope to support administrators to notice and document patterns in
instructional practices within the school using these practices as a lens. The creation of
Artifact 6: Observation Tool will support this process. By creating a tool that provides a
way to categorize elements of teaching related to these practices, I hope to help the
administrators at SEA to identify which of the eight may be the most beneficial to

address in year two of learning for the department.
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Chapter 4

IMPROVEMENT STRATEGY RESULTS

The purpose of this chapter is to provide a detailed description of how the work of
this ELP process, and the created artifacts, may be used to support the process of
addressing concerns with students’ achievement in mathematics at SEA. This process is
grounded in the ideas of Artifact 8: Theory of Action and begins with addressing the
needs for content-focused professional learning opportunities for teachers within the
Mathematics Department. This is supported through the work of Artifact 7: Professional
Learning Module. The learning that will take place in this module is described in greater
detail. Its contents are driven by the findings of my own analysis of the written
mathematics curriculum used at SEA in relation to the CCSS-M. The results of this
analysis are described with the support of Artifact 3: Scope and Sequence: Standards
Alignment and Artifact 4: Scope and Sequence: Standards Alignment Reflection. Beyond
the review of the written materials being used at the school, additional artifacts are
described with the intention of supporting the school’s Administrative Team to analyze
these materials for their level of rigor and gather initial data regarding common teaching
practices seen within the school. This process is supported by Artifact 5: Written
Curricular Materials Analysis: Rigor and Artifact 6: Observation Tool. My own
recommendations are provided in relation to textbook adoption and data collection

throughout the chapter.
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It was my conjecture at the start of this ELP process that the SEA student
achievement data, which showed lower rates of proficiency than other independent
schools on the ERB CTP assessment, was a result of curricular incoherence and a lack of
professional learning opportunities for teachers within the department. More specifically,
the department was not provided time for content-focused learning regarding how
students develop their knowledge of concepts over time and/or how their instruction
affects students’ abilities to understand content deeply.

Figure 6
Simplified Problem Statement and four conjectures from Theory of Action

\

Conjecture 1: The formal
written curriculum does not
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Conjecture 4: Math
instruction does not provide
students with adequate
opportunities to problem solve
in math

Note: Depicted section is only a portion of ToA, iteration two of three. See Appendix I
for full ToA.
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These two factors are broad generalizations about the use of materials within the
school and the learning provided to educators. It was important that I developed more
detailed conjectures about how to address the specific concerns related to student
achievement. Figure 6 shows my initial problem statement and the four conjectures of my
second iteration of the ToA related to why I believe students are underperforming. It was
my goal, as part of this ELP, to develop artifacts to address each of these conjectures as

they relate to written curricular materials and professional learning.

Lack of Professional Learning for Teachers

My belief that students’ achievement is related to the lack of specific professional
learning for teachers in the Mathematics Department at SEA is addressed throughout the
work of this ELP. Artifact 7: Professional Learning Module (Appendix H) provides
detailed instructions on how to support teachers and administrators to take an in-depth
look at the written curricular materials being used in classrooms. I intentionally designed
this PL module to address Conjecture 1 and 2 of the ToA, as it relates to standards
alignment with the ultimate goal of supporting the reflection of educators as to whether
the learning opportunities provided to students are in alignment with the CCSS-M. I also
created additional artifacts to support this learning and will be addressed more in the

results section related to Curricular Incoherence.
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Table 7

Activity Learning Goals in Professional Learning Module

Activity

Learning Goals

Portrait of a Graduate

History of the CCSS-
M

Structure of CCSS-M

Available Tools
Related to CCSS-M

Standard-Lesson
Alignment

Scope and Sequence
Collaboration

Classifications of
Clusters within the
CCSS-M

Backward Mapping
of Standards

Teachers will be able to identify mathematical content knowledge and
cognitive processes expected of students graduating from 8th grade

Teachers will understand the history and structure of the CCSS-M;
Teachers will identify relative strengths and weaknesses of the CCSS-
M

Teachers will understand the structure of the CCSS-M documents

Teachers will become familiar with resources that will be used in the
PL sessions, including EdReports, Achieve the Core, and Framework
for Levels of Cognitive Demand

Teachers will be able to link standards to lessons and/or lessons to
standards; Teachers will be able to explain how lessons relate to link
standards

Teachers will identify “missed standards” in SEA Scope and
Sequence; Teachers will be able to identify gaps in the SEA written
curriculum’s alignment to the CCSS-M

Teachers will be able to describe a rationale for the three categories of
standards as presented by the Achieve the Core Priority Standards.

Teachers will identify core Algebra I standards of concern; Teachers
will be able to map the vertical alignment of standards in reference to
SEA written materials.

Note. Full details of each activity can be found in Artifact 7: Professional Learning

Module

The PL module created consists of 8 major activities designed to embed the

written materials used in the school throughout the process while developing teacher

understanding of the CCSS-M. Table 7 provides an outline of the activities with their

related learning goals for educators and additional details about the progression of
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learning can be found after each activity’s facilitation notes (see Appendix H). It was
important for me, when creating these learning goals and their progression, to use
knowledge of the school’s Mathematics Department that comes from my roles as both a
teacher and administrator within the school. SEA’s teachers are infrequently, if ever,
provided with content-specific learning within a discipline. This is no exception for
teachers of mathematics. In order to support educators in expanding their knowledge of
their written materials and their connection to the CCSS-M, it is important for
administrators at SEA to secure time for the content-focused learning of this PL.

Each member of the team may have different opinions as to how to best develop
the mathematical knowledge a student needs; however, they share the common goal of
preparing the boys for success in high school. For this reason, the module is designed to
build off this shared objective by asking teachers to first identify what essential skills and
knowledge students need for this later success. It is my belief that using a backwards
design for professional learning is an effective means of involving teachers in the process
of curriculum analysis. Activity #1 begins this work by asking educators to come to an
agreement on the skills and content knowledge students should be expected to have upon
graduation from SEA. Though the process by which these skills are developed may not
be agreed upon by all members of the department, this common vision provides the team
with a clear goal for student achievement.

I intentionally designed this activity in a way that used the ideas of teachers,
rather than the guidelines of standards, to generate a vision for SEA graduates. The

school has never utilized the CCSS-M as a guide for instruction, and denoting specific
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standards in lesson plans is not a requirement. In my time as administrator at the school,
there was a perceived direct conflict between the beliefs of teachers and the use of the
standards with an educator telling me, “no successful independent school I have ever
been a part of would use the Common Core.” From this statement and the history of the
school, it was clear to me that the connections being made to the standards would need to
be gradual. The module acknowledges this by building in time and support for facilitators
to hear and address any hesitations teachers have with using the standards explicitly in
their work.

As part of this module, it was important to highlight for teachers that the use of
the standards to guide instructional conversations does not drastically differ from their
normal practices. All but two of the current textbooks series used within the school have
direct connections made between lessons and the CCSS-M. At the conclusion of Activity
#1 and start of #2, this connection is made clear as facilitators are instructed to use the
Profile of a Graduate activity, which includes the team’s vision for skills and knowledge
a graduate will possess, to link these ideas to specific standards within the CCSS-M. It
was my hope that in this process, educators at the school will see that their work does not
run parallel to the standards but is more closely aligned than anticipated.

Once the language of the CCSS-M is accepted as the driving force in this learning
module, the team at SEA undergoes a process of developing their own understanding of
the structure and trajectory of the standards. In this process, the team learns to identify
how the standards are organized into domains, clusters, and individual standards

(Activity #3) then use this knowledge to discuss how specific lessons within their
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materials meets particular standards (Activity #5). This learning is intended to culminate
with the team’s ability to (a) choose a major skill or concept expected of students
completing Algebra I, (b) identify pre-requisite standards that build to this skill from
prior grades, (c) identify when or if these skills are developed in a logical order using the
school’s formal written curriculum. Throughout the process, the module exposes the
members of the department to resources available to support their work. Artifact #2:
White Paper provides detailed information regarding the tools that the team will use as
well as providing educators with additional background learning for their work. These
resources are either available to educators online or were created as part of this ELP
process.

It was important to me to create this PL module in a manner that was interactive
for both the teachers and administrators at SEA. Though I will share many of my own
findings in regard to the formal written materials used in the school in the Curricular
Incoherence section, having the team come to their own realization about the learning
opportunities being provided to students is important for systemic change. By developing
a module that educates individuals on the CCSS-M through the lens of their own
materials, it is my hope that any future decisions regarding curriculum within the school
will be from a more knowledgeable place than prior to this learning experience. Having
taken part in this module, I believe that teachers will be in a better position to discuss
how any potential edits to existing curriculum, or adoption of a new one, would influence
the learning of students across all grade bands. It is also important to note that since I

stepped down from my role as Academic Director of the Middle and Upper Forms in
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August of 2021, I will no longer be available to support the team’s daily learning during
this process. Instead, it was necessary to develop the module in a way that is educative to
the school’s current Administrative Team. My creation of facilitator notes for Artifact 7
came as a result of this change. These can serve as guidelines and rationales for the
current administration to lead the team through each activity of the learning module while
providing them with additional resources intended to support their own learning.

It is my hope that, through the enactment of this PL module, teachers at SEA will
be provided with opportunities to expand their knowledge of the CCSS-M. Their
understanding of the individual standards and vertical alignment of content is essential to
advancing the work of my ToA. By providing teachers with the time to understand the
CCSS-M, they will be able to continue the work of evaluating the written materials being
used within the school, a process started during this ELP and reflected in Artifact 3:
Scope and Sequence- Standards Alignment. As previously stated, coding of standards for
textbooks predating the release of the CCSS-M was completed independently by me. The
accuracy of this process is a limitation of this project that can be addressed through
developing the knowledge of teachers and using their expertise of their own materials to
create a more accurate Scope and Sequence. It is through this process of developing the
knowledge of educators in the Mathematics Department and focusing their work on
understanding how the standards are addressed within their sequence of written materials
that the team will be able to more effectively address the major decision within the ToA,
whether the written materials currently used meet the needs of students and teachers.

Regardless of the final decision that is made in relation to written materials within the
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school, this new knowledge will be beneficial to the future success of the department. If
new materials are not adopted, this new understanding of the progressions within the
CCSS-M will support teachers in understanding how their course fits into the broader
learning with which students engage. If an adoption of a new set of written materials is
deemed necessary, the knowledge developed during the PL. module will support the team

to review new textbooks options critically for alignment of content to the CCSS-M.

Curricular Incoherence

The overarching goal of the PL module created for Artifact 7 is to support
teachers in determining if the current formal written materials at SEA satisfy the needs of
students and teachers. This process, as depicted in the ToA, prompts the department to
make decisions regarding whether a new curriculum adoption is necessary or not. It was
my conjecture in this ELP work that the existing choices were not adequate with specific
concerns shown in conjecture 1, 2 and 3. These, specifically, were that the existing
formal written materials (a) did not address all necessary content in the standards, (b) did
not vertically align to provide students with necessary prior knowledge to be successful,
and (c) did not provide students with tasks that promote problem solving in mathematics.
I created additional artifacts in this ELP process to help me understand more about these
conjectures and present them to the Mathematics Department in a manner that supports

their decision-making regarding whether to adopt a new curriculum or not.
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Content Coverage in Written Curriculum Materials

To support SEA’s teachers and administrators to work through the PL module
design, a major task was to develop a more clear overview of the materials in relation to
the CCSS-M. It was my belief at the start of this process that the mixing of textbook
series across grade levels, as well as the acceleration of students into content identified as
at least one year advanced, left holes in the learning opportunities provided to students.
To determine if these thoughts were a reality within the materials Artifact 3: Scope and
Sequence- Standards Alignment was developed. This artifact provides an overview of
each textbook used within the school with lessons linked directly to the CCSS-M. In
cases in which the textbook was aligned to the standards by the publishing agency, these
links were made through teacher’s editions. For textbooks (i.e. McDougal-Littell: Pre-
Algebra and Middle School Math- Course 3) that predates the standards, the connection
between the CCSS-M and lessons was determined by me. This process leads to some
limitations that have been previously discussed.

The format of Artifact 3: Scope and Sequence- Standards Alignment was
intentionally designed to support teachers during the designed PL as well as highlight
initial findings related to my conjecture that the formal written materials within the
school do not address the learning expectations of that CCSS-M. Within the document,
tabs named Math Curriculum by Standard (Grade Level) and Math Curriculum by
Standard (Honors) provide a concise overview of the grade-level and honors tracks at
SEA. It outlines at what grade level, unit and lesson each of the standards are addressed

in the written curriculum.
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Table 8
Individual Coding of Standard and Location in SEA Mathematics Courses

Standard Grade Level, Units, Lesson
7NS.A2.c 6.2.3c; 6.3.3b; 6.7.3¢c; 7.11.7; 7.5.4;,7.5.5
7.NS.A.2.d 6.3.1a; 6.3.1b; 7.5.1

Note. Standards are color-coded on artifact to represent whether the individual standard is
classified as major work of the grade, supporting cluster, or additional cluster.

Figure 5 shows an example of this coding. The figure shows that the Grade 7
standard 7.NS.A.2.d, convert a rational number to a decimal using long division, know
that the decimal form of a rational number terminates in Os or eventually repeats, is part
of three learning opportunities provided to students within the written materials. These
opportunities occur in Grade 6 Unit 3 Lesson la and 1b. An additional opportunity is
provided in Grade 7 Unit 5 Lesson 1. The color coding of the standard within the artifact,
shown in green, is in reference to its ranked importance in the overall standards
document. This idea is discussed more in the section Alignment of Content in Written
Curricular Materials. The rankings, derived from the work of Achieve the Core, denote
standards as either “Major Work of the Grade, Supporting Clusters or Additional
Clusters” (“Focus in Mathematics”, n.d). These vary in importance, in the described
order, for student success in future college coursework and/or careers.

Creation of Artifact 3 in a way that provided an overview of the learning
opportunities provided to students in relation to each standard allowed for me to identify

if and when content in the CCSS-M was addressed in SEA’s written materials. It is

important to note that in this process, it was not my intention to identify how many
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opportunities students need to engage with standard to be sufficient for mastery.
However, throughout the process it became clear that the choice of textbook series leaves
several gaps in standard coverage as seen by no lessons being denoted as aligning to the
specific standard.

Table 9

Number of Standards Missing From Grade-Level and Honors Track Textbooks (Grades
K-8) by Classification

Grade-Level Track Honors Track
Major Work of the Grade 9 37
Supporting Standards 8 9
Additional Standards 1 13
Total 18 59

Note. Both tracks of mathematics courses use the same textbooks from Grades K-4 which
represents 4 total omitted standards in each.

Table 9 provides an overview of the number of standards in each track (i.e. grade
level or honors) that I coded as “missing” from the written curricular materials used
within the school. It shows that, in these courses, student learning opportunities would
fail to address content in 18 standards while in honors classes, this increases to 59
different standards in the K-8 band. Standards may have been denoted as “missing” if the
language of the standard was not viewed to match the learning opportunities expected of
students in the textbook tasks. For instance, the Grade 8 standard 8.EE.B.6, use similar
triangles to explain why the slope m is the same between any two distinct points on a
non-vertical line in the coordinate plane; derive the equation y = mx for a line through

the origin and the equation y = mx + b for a line intercepting the vertical axis at b, was
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denoted as missing due to the McDougal-Littell series not using similar triangles or
related ideas to depict consistent slope throughout a linear relationship. Students do
engage with the content related to writing equations in the y=mx+b format within certain
lessons but limited attention to the uniformity of slope within any points on a linear
function. It was intentional for me to omit these links to standards within the scope and
sequence artifact to engage teachers in a conversation regarding the language of each
standard in their PL module. Discussions, such as this one related to the use of similar
triangles, can be used by facilitators within the PL series to discuss details about the types
of learning opportunities students have within mathematics courses. Complete lists of
standards considered omitted from the written mathematics curriculum at SEA in both the
grade-level and honors tracks are provided in Appendix A.

Though the absence of standards is a significant finding in itself, I felt that it was
important to categorize these further. Table 9 is included in Artifact #4: Scope and
Sequence- Standards Alignment Reflection, a resource designed to support teachers
during Activity 6 of the PL module created in this ELP. It provides a brief recap of these
initial findings in relation to the three previously mentioned tiers of standards. I
intentionally designed the table in a way that emphasizes the Achieve the Core
categorizations of the standards. This was done to engage the Mathematics Department in
conversations around key standards (i.e. those denoted as Major Work of the Grade) as
these have the most influence on subsequent student learning and potentially student

achievement.
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Choosing curricular materials that fail to provide students with learning
opportunities related to each standard may have significant effects on their future success
in mathematics. For instance, within Artifact 3: Scope and Sequence- Standards
Alignment, it is shown that students in both the grade-level and honors tracks do not have
learning experiences from their written materials that address the Grade 8 standard
8.F.A.2, compare properties of two functions each represented in a different way
(algebraically, graphically, numerically in tables, or by verbal descriptions). For
example, given a linear function represented by a table of values and a linear function
represented by an algebraic expression, determine which function has the greater rate of
change. Other standards in the function strand are represented in the materials in both
Grade 5 and 6 of SEA’s courses; however, this particular standard was seen as omitted.
Though this does not mean that teachers within the school are not addressing this content
through other means, it is significant that the formal written materials do not address this
standard. Denoted as major work of the grade for students in Grade 8 content, a student’s
understanding of 8.F.A.2 is important for mastery of other content within the grade level.

The Achieve the Core Coherence Map is a tool that is available to teachers online
that depicts the connections between standards within the CCSS-M within and between
grade levels. This tool is utilized within the PL module designed for this ELP with
particular focus on it within Activity 7 and 8. This tool can be used to determine potential
effects on student learning that omitting a standard from their learning experience may

create.
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Figure 7
Vertical Alignment of Standards According to Achieve the Core: Coherence Map

a4 N

8.F.A.3: Interpret the equation y = mx +
b as defining a linear function, whose
graph is a straight line; give examples of
functions that are not linear. For
example, the function A = s2 giving the
area of a square as a function of its side
length is not linear because its graph
contains the points (1,1), (2,4) and (3,9),
which are not on a straight line.

N y
N S

8.F.B.5: Describe qualitatively the
functional relationship between two
quantities by analyzing a graph (e.g.,
where the function is increasing or
decreasing, linear or nonlinear). Sketch
a graph that exhibits the qualitative
features of a function that has been
described verbally

8.F.A.2: Compare properties of two
functions each represented in a different
way (algebraically, graphically,
numerically in tables, or by verbal
descriptions). For example, given a
linear function represented by a table of
values and a linear function represented
by an algebraic expression, determine
which function has the greater rate of

change. k /
- s 3

HS.F-IF.C.9: Compare properties of
two functions each represented in a
different way (algebraically,
graphically, numerically in tables, or by
verbal descriptions). For example,
given a graph of one quadratic function
and an algebraic expression for another,
say which has the larger maximum.

N /

Note. Figure only depicts partial connections between each standard. Actual Coherence
Map shows additional links between these standards and others within the CCSS-M.

Figure 7 shows the connections denoted in the Coherence Map in relation to the
omitted standard 8.F.A.2. Each of the subsequent three standards are addressed within the
written materials at SEA, with students given the opportunities to engage with each
described content. However, it is important for members of SEA’s Mathematics

Department to consider how the omission of 8.F.A.2 may affect the ability of the students
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to engage with the three later standards. This omission, and the other ones shown in both
the grade level and honors tracks are important to learn more about as making choices
that omit a learning opportunity for students may have significant effects on their success

with other mathematical concepts.

Alignment of Content in Written Curricular Materials

As reflected in my ToA, the varying publication dates and publishers of the
written materials used at SEA have raised concerns related to the vertical alignment of
content through a students’ experiences within the school. Conjecture 2, the formal
written curriculum does not develop necessary prior knowledge when addressing the
CCSS-M, reflects this concern. As part of this ELP, it was my goal to learn more about
this potential issue as it relates to the textbooks used within the school. Artifact 3: Scope
and Sequence- Standards Alignment was created to organize the content within each set
of materials in a manner that could be analyzed for vertical alignment of standards. When
using the tabs named Math Curriculum by Standard (Grade-Level) and Math Curriculum
by Standard (Honors), it is possible to see when a student’s course work each individual
standard is addressed. This view, in addition to allowing for a comprehensive view of
omitted standards, can also be used to determine if/when particular content is addressed
seemingly too early within the courses. Content that is introduced too early may indicate
a situation in which the students have not engaged with the necessary prior knowledge to
be successful in their new learning. One such questionable moment is depicted in Artifact
4: Scope and Sequence- Standards Alignment Reflection which is provided to the teachers

during Activity 6 of the PL module.
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Figure 8

Vertical Alignment of Standards by Textbook According to Achieve the Core: Coherence

Map

-

6.EE.B.6: Use variables to represent
numbers and write expressions when
solving a real-world or mathematical
problem; understand that a variable can
represent an unknown number, or,
depending on the purpose at hand, any
number in a specific set

First Addressed: Grade 6 Unit 7
Textbook: McGraw-Hill: Math Connects

~

7

6.EE.B.7: Solve real-world and
mathematical problems by writing and
solving equations of the form x+p=q and
px=q for cases in which p, q, and x are
nonnegative rational numbers.

First Addressed: Grade 7 Unit 2
Textbook: McDougal-Littell Pre-Algebra

kCourse 2 j
\

a4 N

7.EE.B.4a: Solve real world problems
leading to equations on the form px+q=r and
p(x+q)=r, where p, q, and r are specific
rational numbers. Solve equations of these
forms fluently. Compare an algebraic to a

7.NS.A.3: Solve real-world and
mathematical problems involving four
operations with rational numbers
First Addressed: Grade 6 Unit 2

Textbook: McGraw-Hill: Math Connects
Course 2

\_

)
~

arithmetic solution, identifying the sequence
of the operations in each approach.

First Addressed: Grade 5 Unit 6
Textbook: McGraw-Hill: Math Connects
Course 1

/

)

Note. Figure only depicts partial connections between each standard. Actual Coherence
Map shows additional links between these standards and others within the CCSS-M.

Figure 8 shows one potential concern involving vertical alignment of content

through the formal written materials at SEA. Grade 7 standard 7.EE.B.4a, is designated

as major work of the grade and found to have necessary prerequisite knowledge

stemming from both Grade 6 and 7 content according to the Achieve the Core Coherence

Map. In the process of creating Artifact 3: Scope and Sequence- Standards Alignment 1




noticed that students are not provided with the necessary learning experiences needed to
be successful with this standard. According to the Coherence Map, it is important for
students to have experiences with three other standards, before being able to successfully
engage with 7.EE.B.4a. These standards include two from 6th grade and one from 7th
grade, as shown in the figure. Using the written materials at SEA within the grade-level
track, I determined that all three of these standards are not formally addressed in the
curriculum until 1-2 years after students first engage with 7.EE.B.4a. This raises
questions about the types of experiences students have in Grade 5 with solving equations
in the form of px+g=r and p(x+q)=r if they have not been provided with the experiences
we should expect in order to be successful with that particular standard.

One additional observation regarding this particular standard was made during
this process. As seen in Figure 8, students consistently use the McGraw-Hill: Math
Connects series in Grade 5 and 6 of the grade-level track. It was surprising to see that a
common publisher would design a vertical alignment of units that focuses on standards in
Grade 7 without necessary prerequisite skills being addressed from Grade 6. This raises
concerns about the use of this series beyond its designation by EdReports as, “does not
meet expectation in later publication of textbook” in regard to Focus and Coherence (see
Table 4, p. 19). This perceived lack of vertical alignment within a common series will be
addressed further in the Recommendations section This process of reviewing standards
and working backwards to identify the prior knowledge students need, as well as where

they are given the opportunities to engage with this knowledge, is the culminating
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activity within the created PL module. This process is difficult but important to uncover

further issues with alignment of content between courses.

Moving Forward: Beyond Year One

I determined in the process of this ELP that the focus of artifact creation should
be on review of SEA’s formal written materials in relation to the CCSS-M, particularly
whether the choices being made in the classroom meet the needs of all standards in a
logical order. The PL module created is designed to support teachers and administrators
to engage in a more intense analysis of the learning opportunities provided to students
while using some of my previously mentioned findings as possible starting points. It is
my hope that this process will lead to them being able to make educated decisions about
whether the current written materials best meet the needs of teachers and students.
Throughout this process, I did not provide the Mathematics Department within the school
with formal PL dedicated to Conjecture 3 and 4 of my ToA (see Figure 6), the formal
written curriculum does not provide students with adequate opportunities to problem
solve in math and math instruction does not provide students with adequate opportunities
to problem solve in math. The decision to omit materials related to these conjectures in
the PL module was intentional, though there are references made in Activity 4 to the
learning experiences that promote the development of problem-solving skills. Rather than
embed the topic of problem solving in the PL module, it was my goal to develop
resources to support SEA’s administration to (a) analyze the types of tasks within
textbooks to determine if students are provided opportunities to problem solve and (b)

collect data on common teaching practices within the school.

64



Types of Mathematical Tasks

The formal written curricular materials used at SEA serve an important role in
shaping the instructional decisions made by teachers each day. These materials provide
an intention for what students are asked to learn throughout the course of their time in the
classroom (Remillard & Heck, 2014; Taylor, 2016) Though the publisher’s intent may be
subsequently altered by teachers, it is important for administrators at SEA to understand
the types of learning experiences being presented in these materials. Table 1 and 2 in
Artifact 4: Scope and Sequence- Standards Alignment Reflection (see Appendix E)
provides a detailed breakdown of the student achievement data at SEA for students in the
Classes of 2022 and 2023. Within these scores, longitudinal trends amongst the groups
are difficult to determine. However, on most occasions, students experienced significant
trouble in the subcategories of conceptual understanding and problem solving relative to
their peers in other independent schools. It was for this reason that Conjecture 3, the
formal written curriculum does not provide students with adequate opportunities to
problem solve in math, was included in the ToA. Focused attention by teachers and
administrators within the school on the types of tasks students engage with in
mathematics classrooms can serve to address these concerns in student achievement.

As previously mentioned, NCTM (1991) names eight Teaching Practices they
envision as essential to the learning of mathematics (see Table 6, p. 45). Practice two,
implement(ing) tasks that promote reasoning and problem solving, stresses the
significance of the types of learning experience provided to students by both the formal

written curriculum and their teachers. It is clear that not all tasks provide students with
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the same opportunities to think and learn (Stein & Kim, 2009; NCTM, 1994). Stein and
Lane (1996) have provided researchers with a lens through which different types of
mathematical tasks can be analyzed. Table 10 depicts the Task Analysis Guide, a
framework for analyzing the types of tasks presented in written materials. It separates
tasks into two categories, low and high demand with each category then subdivided into

two additional categories based on the level of cognitive demand they place on students.

Table 10
Levels of Cognitive Demand of Mathematical Tasks

Levels of Demand

Mathematical Tasks of Low Cognitive Memorization:
Demand Reproduction of rules, formulas, and
definitions from memory. Cannot be
solved using procedure. Have no
connections to concepts or meanings that
underlie rules, formulas, and definitions

Procedures without Connections:
Algorithmic. Use of procedure is
specifically mentioned or is evident from
prior instruction. Little ambiguity on what
needs to be done and how. No connection
to concepts or meaning behind procedures.
Focused on producing the correct answer.
Requires no explanation beyond

procedure.
Mathematical Tasks of High Cognitive Procedures with Connections:
Demand Focus on procedures for developing

deeper understanding of concepts. May
suggest pathways with broad procedures.
Multiple representations may be possible.
Procedures cannot be completed
mindlessly.

Doing Mathematics:
Require complex, non-algorithmic
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thinking. No clear pathway suggested.
Requires exploration of concepts and
relationships. Requires accessing prior
knowledge and determining
appropriateness. Involves examination of
constraints

Table adapted from: Smith, M. S., & Stein, M. K. (1998). Selecting and creating
mathematical tasks: From research to practice. Mathematics teaching in middle school,
3(5), 344-50.

Whether textbooks present tasks routinely in the lower or higher levels of
cognitive demand is important to shaping the learning experiences of students and their
view of what it means to do math (NCTM, 1991). Insufficient opportunities to engage
with high demand tasks may serve to negatively affect their ability to perform on
standardized tests that stress problem-solving skills and conceptual understanding (Stein
& Lane, 1996). If the Mathematics Department at SEA wants to engage in a process that
increases their student populations’ ability to perform in these two subcategories of the
ERB CTP assessment, it is important that teachers prioritize the use of these tasks
moving forward.

The framework of Lloyd, Cai and Tarr (2017) (see figure 4, p. 32) provides us
with a way to begin the process of evaluating the level of demand placed on students
through the presentation of tasks in their formal written materials. It is essential to start
with a task that is categorized as high demand (Stein & Lane, 1996) and support teachers
in its enactment. Artifact 5: Written Curricular Materials Analysis: Mathematical Rigor
presents data from a project I developed with this idea in mind. This artifact details a

process for evaluating written curricular materials for both the level of demand presented

67



in the prescribed tasks and the ways in which publishers embed educative resources to
support teachers in their enactment (Davis & Krajcik, 2005). Though resources from
McGraw-Hill, McDougal-Littell and enVision were not used as part of this specific work,
the artifact can serve as a guide for SEA’s administration on ways to analyze their chosen
materials. I suggest that, though not part of the formal PL for year 1 as present in this
ELP, this work of reviewing textbook tasks be completed with the ultimate goal of
determining whether the curriculum choices are best to meet the needs of teachers and

students.

Capturing Current Teaching Practices

Though a review of the levels of tasks within each the formal written materials is
an important step in reviewing the textbooks choices being made at SEA, these elements
of the intended curriculum do not have the same effect on student achievement as the
enactment of them by educators (Remillard & Heck, 2014; Snyder et al., 1992; Tarr et al.,
2008). For this reason, it was important for me to develop a resource within this ELP that
would support SEA’s administration to determine trends in common teaching practices
being implemented within classrooms. Artifact 6: Mathematics Observation Tool was
altered from an existing tool used at the University of Delaware’s Professional
Development Center for Educators to fit the needs of SEA. It was designed to support the
Administrative Team to determine trends in pedagogy within the school that may be used
to develop additional learning opportunities for teachers beyond the year one focus of this
ELP. This tool is closely aligned to the Mathematics Teaching Practices (see Table 6, p.

45) (NCTM, 2014) . The tool focuses attention on data collection related to (a) choice of
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materials, (b) levels of cognitive demand, (c) classroom structures, (d) student
contributions to the lesson, (e) opportunities for productive struggle, (f) teacher response
to misconceptions, (g) use of multiple solution methods, and (h) assessment strategies.

These subcategories were chosen

Choice of Materials.

Much of the focus of this ELP and its subsequent artifacts have been aligned to
the goal of supporting SEA’s Mathematics Department to evaluate their written curricular
materials. This serves the purpose of ensuring the choices being made develop students'
understanding of concepts in relation to the recommendations of the CCSS-M. This work
was deemed important in this process based on the assumption that teachers routinely
pull the tasks enacted in their classrooms from these resources. As previously mentioned,
use of one curricular resource for a majority of lesson planning is common for educators
(Weiss, 1987; Tarr et al., 2008). However, with the abundance of resources available to
teachers online through sites such as Teachers Pay Teachers or other platforms, there has
been an influx of available materials for educators. For that reason, it is important for
administrators to get a sense of what materials are shaping the lessons being provided to
the students.

The choice to include this component of Artifact 6: Observation Tool was
intentional based on informal observations of mathematics classrooms during my time as
Academic Director of the Middle and Upper Forms at SEA. Though anecdotal and non-
uniform across all teachers in the department, it was determined that teachers within the

school utilized the officially sanctioned materials for the course less than half of the time.
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Resources such as Kuta software were being used frequently to supplement or replace
content from textbooks. It is important for administrators within the school to determine
if this trend is prevalent within the school as it will play a significant role in the design of
PL beyond the plans of this ELP. For instance, if it is determined that teachers are
supplementing the content of their written materials frequently, it will be important to
engage teachers in discussions as to why this was deemed necessary, how the decisions
may affect a student’s engagement with a given topic, and/or how the decisions may

affect the vertical alignment of concepts within a course or across grade levels.

Level of Cognitive Demand.

Stein and Lane (1996) suggest that it is important for teachers to begin their
lesson planning with the use of tasks that can be categorized as of high cognitive demand
if their goals are to develop problem-solving skills and conceptual understanding in
students. SEA’s administrative team will have a large role in this initial process of
determining if the chosen textbooks provide these opportunities. This can be completed
through the prescribed evaluation of the written materials seen in Artifact 5: Written
Curricular Materials Analysis: Mathematical Rigor. However, it is not the written
curriculum that has the most direct impact on student learning; rather, it is most important
to look at enactment of lessons since this has the most direct relationship to improved
student achievement (Remillard & Heck, 2014; Snyder et al., 1992; Tarr et al., 2008).

Tasks that require high levels of cognitive demand are often less straightforward
in how they are to be approached by students. This work can be described as novel in

nature as it requires students to make decisions about what they are to produce and how
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they are able to produce it. It is this potential for uncertainty that affects the actions of
teachers as it has been seen that teachers may actively avoid these types of tasks (Doyle,
1983). These choices may potentially lead to two classrooms that use the same materials,
looking entirely different in the types of learning opportunities provided to students (Tarr
et al., 2008).

Initial walkthrough observations during the 2020-2021 academic year suggests
that teachers in the Middle and Upper Forms do avoid these novel tasks. Observations in
classrooms that used written materials ranked highly by EdReports in regard to Rigor and
Mathematical Practices showed evidence of teacher omission of high demand tasks. For
instance, when using the enVision A/G/A Algebra I text (ranked 15/16 in regard to Rigor
and Mathematical Practices), teachers commonly omitted the portions of units entitled
mathematical modeling. Instead, teachers opted to present the next lesson in the
sequence. This choice may limit students’ abilities to gain experience with novel thinking
within real-world contexts. For this reason, it is important that, during this first year of
PL, SEA’s administration gathers additional data on the types of decisions that teachers
are making in relation to the levels of demand embedded in tasks.

The data gathered in regard to cognitive demand of chosen tasks can be used in
conjunction with the administrative focus of analyzing tasks as written in the school’s
curricular materials. If the presented materials in each textbook do not allow students an
opportunity to problem solve, then it is unlikely that these opportunities will arise during
classroom enactment. However, if it is determined that the textbook choices provide

ample learning opportunities to problem solve, and the data from classroom observations
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suggests teachers are not using these opportunities frequently, then additional PL can be
planned to support teachers to utilize these high demand tasks.

This portion of Artifact 6. Observation Tool was intentionally designed to
segment ideas from within the Task Analysis Framework (see Table 9, p. 64). Currently,
the Administrative Team at SEA does not consist of anyone with a background in middle
and high school mathematics. To support the team to accurately use the framework
despite their backgrounds in different disciplines, the framework was separated into four
different components. By allowing administrators to categorize each component of task
characteristics, task context, student thinking and processes and student product, |
believe they will be able to more accurately use the patterns of these classifications to
make a more general statement regard to the overall cognitive demand of the task(s)

being used during a classroom observation.

Classroom Structures and Student Contributions to Lessons

NCTM (1994) stresses the need for students to engage in meaningful
mathematical discourse. This can be accomplished through classroom structures that
provide learners with opportunities to engage in discussions with both their peers and
teacher (Webb et al., 2019). Through this interaction, students are given chances to
solidify their thinking through a process of rehearsing their explanations. By providing
these opportunities in a collaborative setting, students can leverage different perspectives
from their peers to recognize their own misconceptions and/or solidify their
understanding of new content (p. 177). In the absence of these opportunities, students at

SEA are limited in their ability to formulate an understanding of mathematical concepts
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because they are restricted to hearing only their own thoughts, those of their teacher and a
limited set of peers chosen to share in whole-class discussions.

My rationale for including this aspect of Artifact 6: Observation Tool into the
final product was a result of observed classroom interactions during my time as
Academic Director. It is important to note here that my years in this role were from the
Summers of 2019 to 2021. During this time, the pandemic forced the need for online
learning and, when returning to the building, restrictions on physical distance between
students. For this reason, it is not surprising that my observations from mathematics
classrooms during the 2020-2021 academic year involved mostly student-teacher and/or
whole class discussion structures. Even with this in mind, I believe that it is important for
the Administrative Team at SEA to use this component of Artifact 6: Observation Tool to
gather data related to classroom structures for potential use in future PL.

The data gathered from this component of the observation tool can be used to
guide the structure of PL beyond year one in multiple ways. On an isolated level, data
from this can inform the administrators on whether teachers are using a variety of
collaboration structures to support discourse between students in the classroom. If this is
not the case, additional PL on the importance of student discourse and how to structure
classrooms to maximize peer interactions may be beneficial. In addition to this lens, data
from this component may be paired with findings from the level of cognitive demand
section of the tool. Cohen (1994) suggests that student collaboration is most effective
when they are engaged in complex tasks, or those of high cognitive demand. If

administrators observe trends within the first year that suggest teachers are using student
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collaboration on low level tasks, it will be important to follow up with additional PL to
support teachers in the planning and enactment of high demand tasks within collaborative

classroom structures.

Opportunities for Productive Struggle.

NCTM (1994) stresses the importance of productive struggle for students in the
mathematics classroom. Opportunities to engage with content over a duration of time,
while supported by educators, is essential to instruction that supports students'
understanding (Hiebert & Grouws, 2007) and increases their ability to link learning to
novel situations (Kapur, 2010). However, it is characteristic of education in the United
States that students are not provided with these opportunities during instruction (NCTM,
1994). Teachers often take actions to eliminate struggle from the enactment of tasks
which undermines the ability of students to learn new concepts on a deeper level. This
may be a result of their fear that students are not gaining any new learning during this
struggle, making the experience one that is unproductive and not making progress
towards their targeted learning goals (Warshauer, 2011). These actions by educators may
interfere with the advantages students experience from ample opportunities to engage
with a task, particularly that of high cognitive demand.

The lack of opportunity to engage with tasks for an ample amount of time was an
observed trend during my time at SEA. In informal walkthroughs and formal
observations, the importance of wait time was a consistent topic of conversations I had
with the Mathematics Department. It was common for me to observe teachers taking

immediate steps to support students during independent work or small group instruction
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whenever struggle was perceived. This was particularly true of students with documented
learning differences which may have significant negative effects on their ability to
persevere with complex mathematical concepts in an independent manner. In certain
classrooms, whole class discussions seemed to be prioritized during instruction. These
large group conversations were segmented by small amounts of time dedicated to
independent or small group work on a specific problem before reconvening as a class to
review. By allowing short amounts of time for students to make sense of tasks and/or
discuss with peers, less than half of the students completed the tasks. As a result, they
were unable to engage in any productive conversation around the content. It is important
for the current Administrative Team at SEA to collect data related to the role of
productive struggle in mathematics classrooms during year one of this PL series to
identify if these trends are consistent across classrooms and courses.

Similar to the data collection process described in the section entitled Classroom
Structures and Student Contributions to Lessons, data collected with this component of
Artifact 6: Observations Tool can be used in isolation or in conjunction with others. If
trends show that teachers are not providing students with instruction that promotes
productive struggle, it may be helpful to extend this PL series to focus on aspects of their
practice that may improve this for their students. This may be as simple as discussions
that relate to the use of wait time in classrooms or as complex as training related to how
students learn specific concepts over time. Professional learning related to Cognitively
Guided Instruction (CGI) is discussed in Artifact 1: Literature Review in relation to how

it influences teaching practices. This topic may be a worthwhile focus for SEA’s
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Mathematics Department beyond year one of this PL. This may be particularly helpful
when combined with data derived from the Level of Demand section of the observation
tool. If the Administrative Team notices trends in teachers not allowing for productive
struggle within a particular concept of mathematics (i.e. ratios and proportional
reasoning) it will be helpful to design future PL that focuses on how students develop

with their understanding of these concepts.

Teacher Response to Student Misconceptions.

Throughout any particular class period, particularly one using high demand
cognitive tasks, student misconceptions will arise in their work. How teachers respond to
these moments can have a dramatic effect on the learning opportunities provided to
students. Webb et al., (2019) presents both sides of the debate as to how teachers should
engage with students showing misconceptions in their work, as research does not clearly
define a best practice approach. Regardless of opinions regarding specifics of interaction,
both sides agree that any effective intervention must be preceded by a teacher’s explicit
efforts to listen to student thinking so that they may best respond with the ideas of a
student central to their responses. With this idea in mind, this component of Artifact 6:
Observation Tool was kept intentionally vague. Rather than explicitly advising specific
interventions to student misconceptions, the tool is designed to gather data on the ways in
which teachers engage with students to make sense of their mathematical understanding.
This understanding of student thinking can be effectively achieved through the use of
intentional questioning strategies within the classroom that are designed to not force

students towards a predetermined style of learning or procedural answers.
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Herbel-Eisenmann and Breyfogle (2005) suggest two types of questions,
funneling and focusing. Funneling questions tend to be more prevalent in classroom
instruction and require students to answer questions that steer their answers to a
predetermined end, possibly without making any connections for themselves. This
process places the demand of thinking on the teachers while allowing students to take a
more passive role (p. 485). Use of these types of questions not only affect the ways in
which individual interactions between teachers and student(s) progress, but may have
more long-term effects on student collaborations. Webb et al., (2019) suggests that
classroom interactions that follow this pattern may result in students not engaging in
detailed explanations of their thinking when working with peers. Rather, they will focus
only on the basic information within a task. It is important that teachers find themselves
engaging less in these funneling tactics and more on the use of focusing questions which
require teacher-student interactions to build off of student thoughts (Herbel-Eisenmann &
Breyfogle, 2005). The design of this component of the observation tool focuses on these
ideas related to questioning. Data collection within this component will help to identify
any trends in ways teachers engage with student misconceptions.

The intentional use of questions in the mathematics classroom is an area of focus
that I perceived as a need in my time as Academic Director. Classroom observations, as
mentioned in the previous section, showed trends of teachers moving quickly to support
students with tasks before they had ample time to engage with content. Though based on
my own anecdotal evidence, these interactions primarily relied on Initiation-Response-

Evaluation (IRE) model or the use of funneling questions. Both strategies constrict the
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range of student responses that may be expected (Herbel-Eisenmann & Breyfogle, 2005).
In doing this, teachers may have been attempting to move students towards their
predetermined solution or solution strategies but may be doing so in a way that limits
students’ abilities to connect concepts (Webb et al, 2019). It will be important for the
administrators at SEA to gather additional data on these interactions in classrooms to
guide the development of future PL.

Data collected from this component of the observation tool will be limited in
specificity regarding student-teacher interactions. Administrators should plan to use the
tool to determine if teachers routinely engage in IRE or funneling structures within the
classroom. If it is determined that teachers are using these two formats more often than
focusing questions, it may be advantageous to design future PL on the differences in
these question structures and their purposes. This may be teamed with planning around
specific lessons or tasks of high demand to support teachers in enacting these learning

opportunities.

Use of Multiple Solution Strategies.

Star and Rittle-Johnson (2007) stress the importance of instruction that develops
the “flexible knowledge” of students (p.1). This knowledge type involves an individual's
ability to know and enact different strategies for solving tasks, an essential characteristic
of effective problem-solvers (p. 2). An inability to develop this skill in learners has the
potential to negatively affect their performance on transfer tasks across domains of
mathematics (Heibert & Carpenter, 1992). It is important that instruction within the

classroom provides students with opportunities to engage with multiple strategies when
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possible. This process begins with the use of a task that allows for multiple avenues of
completion (Stein et al., 1996) and involves the enactment by teachers that ensures
multiple strategies are discussed. It is not my goal for Artifact 6: Observation Tool to
determine whether multiple strategies within a task are identified through student
discovery or direct instruction, as both may have a role in effective learning (Star &
Rittle-Johnson, 2007). Rather, the artifact is designed to collect data to ensure that
students are provided with the learning opportunities needed to develop flexible
knowledge to increase their problem-solving abilities.

A primary focus of this ELP has been on the relative inability of students at SEA
to perform on tasks that require problem solving. Whether taken from the worries of local
high school administrators or scores on the ERB CTP assessments, the boys within the
school have shown consistent struggle in the completion of tasks when a prescribed
solution route is not provided. By incorporating this component of the observation tool
for use in year one of PL, I believe that SEA’s Administrative Team will be able to gather
information on how often students are exposed to different solution strategies. As is the
case of others in the observation tool, the data from this component is best used in
conjunction with other sections such as the level of demand and opportunities for
productive struggle when planning for future PL.

Stein and Lane (1996) address the importance of using high demand tasks to
develop student understanding of mathematical concepts. These tasks often involve
multiple strategies that can be used in their completion. Low level tasks do not allow for

this flexibility in thinking as they are more prescribed in the ways in which students are
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expected to complete their work. Therefore, SEA’s team should pay close attention to the
data aligned to the level of demand and use of multiple strategies components of this
observation tool during year one of PL. If trends in data show that multiple strategies are
not being used, it may not be attributed to a teacher’s lack of effort to provide these
learning opportunities. Rather, it may be an effect of using a written curriculum that does
not provide the types of tasks needed to hold these discussions. By monitoring the ways
in which these two components of the observation tool appear in the classroom, the
Administrative Team may work to determine if PL should focus on evaluating tasks
within the curriculum to ensure they allow for multiple solution strategies or on planning

with teachers to support them in having conversations about different strategies.

Assessment Strategies.

NCTM (1995) defines assessment as, “the process of gathering evidence about a
student’s knowledge of, ability to use, and disposition toward, mathematics and of
making inferences from that evidence for a variety of purposes (p. 3). In this definition,
NCTM focuses not only on the process of data collection but, more importantly, on how
the data can and should be used for the planning for future instruction. This evidence can
be elicited in multiple ways in the mathematics classroom. While summative and
standardized assessments have a purpose, the use of formative means can better serve to
support learners in modifying their thinking during the learning process (Shute, 2008).
Cirillo and Langer-Osuna (2018) suggest that effective formative assessment can be
effectively accomplished by educators during classroom discussions. By embedding

opportunities for discourse into instructional time, educators are provided with more

80



opportunities to learn about student thinking and use this knowledge to chart the best
instructional paths forward for individuals (Lee, 2006). This ability to more effectively
plan instruction for students comes from the deeper understanding that educators develop
of their learners through these interactions. Instructional decisions based on evidence
gathered from students is an important component of any play to increase student
achievement at SEA. Whether these conversations stem from evaluating student learning
through quantitative or qualitative means, the process is only as effective as the decisions
that are made from this evidence (NCTM, 1994). Therefore, I believe it is important for
SEA’s Administrative Team to focus on how teachers are formatively assessing student
understanding in the classroom to determine how future PL could be used to better
support their work.

The use of summative assessment strategies has been a central focus within the
Mathematics Department at SEA throughout my time as a teacher and administrator. Unit
tests and quizzes serve as the primary litmus test for how students are performing relative
to learning goals. It is these scores that are most often referenced in reports to guardians
or in academic meetings about individuals that are not performing well academically.
While these scores are objective means to discuss individual students, it is important for
educators to plan for lesson enactment that provides students opportunities to
demonstrate their learning. This may include chances to show their understanding
through discourse or work samples outside of summative assessments. As previously
stated, classroom discourse during the 2019-2021 academic years was limited due to

restrictions related to the coronavirus pandemic. This lack of student discussion not only
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affects a student’s ability to solidify his own understanding of content but limits what
knowledge teachers have of their students to plan effectively for the next lessons.
Assessment strategies, particularly formative assessment in the classroom, is a
potential year two focus for the Administrative Team at SEA. This component of Artifact
6: Observation Tool encompasses many of the other sections of the artifact. The process
of planning and enacting lessons must start with a knowledge of what students know.
When using this evidence effectively, teachers are better positioned to determine which
classroom structures, types of tasks and means to support students' learning are best. If
data from this component of the observation tool shows a lack of listening and
responding to student thinking by educators in the department, PL that focuses on the

questioning strategies may be the most effective immediate response during year two.

Recommendations

The PL module created in this ELP was intentionally designed to provide teachers
and administrators at SEA with an educative process to develop their understanding of
the CCSS-M through a detailed analysis of their own written materials. It is through this
process that I hope to support them in making determinations about whether their current
curricular choices best meet the needs of students and educators. I believe that the
teachers within the classroom should have a significant role in making these decisions as
well as any subsequent ones about potential new series adoptions or
supplements/alterations needed within each course. Having left my position within the
school prior to the 2021-22 school year, I understand that I will not have a first-hand role

in this process. Instead, I can offer only my advice about the current choices being made
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in regard to curricular materials. It is my opinion that the choices being made in both the
grade-level and honors tracks do not meet the educational needs of the students. The
Mathematics Department should adopt new curricular materials in Grade 5 to Grade 7.
This decision was reached after this ELP process showed an incoherence of content
presented to students in relation to the CCSS-M within this grade band. It was
particularly concerning to see how the written materials omit particular standards and
how they are vertically aligned across grade levels.

Within the current written curriculum selections at SEA, I determined that
multiple standards are not addressed. The materials did not allow for students within the
grade-level and honors tracks to engage with a total of 18 and 59 standards respectively.
A vast majority of these are missing the expected content of Grade 6-8 according to the
CCSS-M (Grades 5-7 at SEA). This deficit coincides with the school’s move into a
textbook series that no longer explicitly focuses on one grade level of standards. Instead,
the textbooks used intentionally blended standards typically found in the Grade 6-8 band.
While this may be done well, if ensuring the school stays with one publisher, movement
from different series and publication dates complicate this process. The overall effects of
these different textbook choices results in the omission of large numbers of standards.
While I recognize that the coding of standards done personally may have flaws, and
standards listed as omitted may indeed be found by teachers in the PL module, the large
number of missing content standards would be difficult to correct through supplementing
the existing materials. For similar reasons related to the different structures of individual

textbooks, different publication dates and publishers, the vertical alignment of content
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across grade levels raises too many issues to correct with mere supplementation or

reordering of units. The process of restructuring the existing materials would be time-

consuming and difficult for the Mathematics Department while still not addressing

whether these are the types of materials that meet the needs of students in relation to the

rigor of mathematical tasks.

Table 11

Recommended Textbooks for Replacement in SEA Mathematics Courses

Textbook Series SEA Courses EdReports EdReports
Evaluation Reports:  Evaluation Reports:
Focus and Rigor and
Coherence Mathematical
Practices
McGraw-Hill: Math Grade 5 Grade- Partially Meets Does Not Meet

Connects (Course

1)
(2011)

McGraw-Hill: Math
Connects (Course
2) (2011)

McDougal-Littell:
Pre-Algebra (2005)

McDougal-Littell:
Middle School
Math- Course 3

(2005)

Level

Grade 6 Grade-
Level

Grade 7 Grade-
Level

Grade 6 Honors

Grade 5 Honors

Expectations in

Meets Expectations
in Later Publication
of Textbook

Not Evaluated

Not Evaluated

Expectations in
Later Publication of
Textbook

Does Not Meet
Expectations in
Later Publication of
Textbook

Not Evaluated

Not Evaluated

I believe, after the work of this ELP, that teachers and administrators at SEA

would benefit from an adoption of new materials to replace existing ones. Table 11

shows the four textbooks series that I suggest be the primary focus of replacement by the



Mathematics Department at SEA. These series, used across Grades 5-7, represent the
highest portion of omitted standards or misalignment of content. Intentionally, the
enVision A/G/A Algebra I and Geometry series were not included in this
recommendation. This content was less of a focus during the process of this ELP as these
courses include only high school standards. These series have also been evaluated by
EdReports and achieved categorizations of “meets expectations” in the domains of Focus
and Coherence and Rigor and Mathematical Practices. Based on this ranking, I believe
these two choices should remain in place within the school and could serve to support the
search for replacements in Grades 5-7.

Throughout my work on this ELP, I determined that the Mathematics Department
at SEA did undergo initial plans to replace the materials suggested in Table 10. The
Administrative Team, prior to my arrival in 2019, engaged teachers in the process of
piloting new materials from the enVision Mathematics series in Grades 5-7. The
educators within the school did not like the structure of these materials and thus returned
to their previously used textbooks. I suggest that the current administration support a
review of these materials again to determine why there was hesitancy to change the
textbooks within particular courses. These conversations will be beneficial in determining
what features teachers desire in materials, information that may support the choosing and

piloting of new textbooks.
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Chapter 5

REFLECTION ON IMPROVEMENT EFFORT RESULTS

The purpose of this chapter is to highlight key considerations and changes in my
thinking during the process of this ELP. These adjustments are a result of either findings
from the creation of artifacts or my change in position outside of the Administrative
Team at SEA. This process begins with a summary of Artifact 7: Professional Learning
Module to describe how my work on additional artifacts, specifically Artifact 2: White
Paper, Artifact 3: Scope and Sequence- Standards Alignment, Artifact 4: Scope and
Sequence- Standards Alignment, changed the content of the module and/or can be used to
support the work of the team moving forward. Recommendations for the work of the
Administrative Team during the first year of professional learning are provided. The
culminating effects of these changes are discussed in reference to Artifact 8: Theory of
Action with details provided on how this systemic view of change at SEA has changed
over the course of this ELP.

The goal of this project was to create some action items that could positively
affect the relatively low performance of students at SEA on standardized mathematics
assessments. With the creation of such a complex goal, it was clear from the onset of this
work that it could not be accomplished in an ELP timeline. It is also not a goal that could
be evaluated for success in student data over the short span of this work. Instead, the
scope would have to be narrowed to focus on a logical starting point. My project focused

on analyzing the written mathematics curriculum being used within the school with plans
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to continue the work beyond this focus. When this work began, I was serving in an
administrative role within the school. At this time, it was my intent to learn as much
about the mathematics program as possible to determine how these choices of textbooks
may influence the issues seen in relation to student achievement.

Since the start of this project, I have stepped down from this administrative role at
SEA; while this move has not changed the intent of the work, it has changed the means
through which it will need to be accomplished. Rather than being able to adapt to what I
see in SEA’s classroom each day, the ELP must now focus on empowering the current
administration to evaluate the materials being used in classrooms and make any decisions
related to changes in the programming from an educated standpoint. I believe that the
creation of these artifacts within the ELP process effectively provides SEA’s
Administrative Team with the tools and resources they need to better understand their
currently used written curricular materials, support the teachers to understand the

curriculum and to make decisions moving forward to improve student outcomes.

Understanding their Curriculum

To determine where issues related to student achievement were stemming from
within the school, it was important for me to create an artifact that would provide a
comprehensive view of the learning we anticipated students would experience during
their time at SEA. Artifact 3: Scope and Sequence: Standards Alignment was the most
beneficial artifact in providing the Administrative Team and myself with a clearer sense
of how the chosen written materials may be influencing student achievement. Initially,

the purpose of this document was simply to connect each textbook series, used in Grade
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5-8, to the standards with which they aligned within the CCSS-M. Although this
document, as initially planned, would have been helpful to provide an overview of
courses at the school, lacked the structure needed to highlight how the written materials
omitted particular content and/or presented in a manner that was not vertically aligned to
support student learning.

I determined in the process that a comprehensive overview of student experience
would help to illuminate any specifics related to these two concerns. The tabs entitled
Math Curriculum by Standard (Grade-Level) and Math Curriculum by Standard
(Honors) were added to Artifact 3 during this ELP process to see the overall experiences
of students in relation to each standard of the CCSS-M. It was through these additions to
the artifact that I determined details about how the written materials were omitting
standards or were not aligning them in logical ways. The artifact can now serve as an
overview document to identify how existing textbooks within mathematics courses at
SEA meet or fail to meet the content requirements of the CCSS-M. This view will be
beneficial in deciding whether supplementing existing choices is the course of action the
Administrative Team desires or if a more comprehensive change in the materials used is
best.

In my recommendations related to the choice of written materials at SEA, I
advised the Administrative Team to consider a change in written materials from Grades
5-7. This decision was made based on the results of Artifact 3 and the analyzed lack of
alignment to the CCSS-M of textbooks in this grade band. A major influence in my

decision was the lack of vertical alignment of content when using materials from
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different publication dates and publishers. To acquire a better understanding of this
alignment across grade levels, I determined during the ELP process that Artifact 3 should
expand beyond the initially proposed focus of middle school. The artifact now reflects a
full view of the mathematics program at SEA from Grades K-8 in both the grade-level
and honors tracks. Though the content of the McGraw-Hill series used in the elementary
grades was not the focus of this work, I felt it best to provide SEA’s administrators with a
view of the entire program as it may be beneficial in determining if school-wide change
of materials was necessary.

Achieve the Core was a major resource for my work on this ELP, driving the
creation of the PL module and the educative features meant to support SEA’s
administration. In the process of creating Artifact 3, I determined that it was important to
embed features that support the administrators to identify important content standards
within each grade level. Using information from Achieve the Core’s classification of
clusters, as either major work of the grade, supporting clusters or additional clusters,
color-coding of standards was embedded throughout all pages of the artifact. This was
intentional to support the Administrative Team to make instructional decisions in the
mathematics program. This coding may be particularly helpful in considering the
experiences of students in Grade 2, the year in which all students are advanced on grade
level of content in mathematics. This year was a point of concern during my time on
SEA’s Administrative Team and remains one for the Academic Director, Juliana
McClellan. Our concerns arose from the fear that moving content from Grade 2 and 3 of

the CCSS-M into the experiences of Grade 2 students would leave significant gaps in
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their understanding, ones that would arise later in their schooling. While the decision as
to whether to keep this acceleration structure is still in question, artifact 3 was designed to
support teachers in their decision making related to which units have the most influence
on the subsequent learning of their students. Whether these decisions are in relation to
supplementing, reordering or adopting new written materials, the color-coding within the
artifact will support the Mathematics Department in identifying when their actions may

have significant or limited effects on the learning trajectory of the boys.

Supporting Teacher Learning

When I began this ELP process, it was my goal to create a module of professional
learning that would support SEA teachers and administrators to understand how the
chosen written materials being used in courses affected the overall learning of their
students. Based on my experiences as an educator and Academic Director within the
school, I was aware that the department lacked formal experience working with the
CCSS-M. For this reason, it was important to design Artifact 7: Professional Learning
Module in a manner that both supported teachers' development of a deeper understanding
of the current materials in relation to the standards and their knowledge of resources that

could support future decision-making.

Knowledge of Current Materials

I considered components of effective professional learning when I created Artifact
7 to support the teachers within SEA’s Mathematics Department to review their current

choices of written materials. At the forefront of these ideas was the importance of
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creating a learning module that was relevant to the structures and needs of SEA
(Wooleyhand, 2014). It was important in the creation of Artifact 7 that the teachers
engage in a learning process that both addresses the needs of their students and the
specifics of their current textbooks. I believe that the PL module designed effectively
accomplishes these tasks. Supported by additional artifacts, specifically Artifact 2: White
Paper, Artifact 3: Scope and Sequence- Standards Alignment and Artifact 4: Scope and
Sequence- Standards Alignment Reflection, the module presents educators with a data-
based view into student achievement at SEA as well as questions regarding how the
textbooks choices within the school may be influencing this data. This curiosity is then
supported through a process of backward mapping the learning experiences of students,
beginning with a common vision of what students should be capable of upon graduation.
The structure of these activities remain broad with support in place to guide this process

based on the Algebra I content standards teachers choose to focus on.

Educative Features

In addition to the goal of supporting teachers to evaluate whether their current
written materials are appropriate choices for students, I designed the PL module to
expose the team to resources that could support their own learning. While I initially
intended to be a part of this process during my time on the Administrative Team at the
school, that plan changed during the course of this ELP. As a result, it became
increasingly important to embed resources within the PL module that provided both
teachers and administrators at the school with exposure to tools that could support future

decisions within the department. While there are plenty of resources available to
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mathematics educators today, I believe that embedding opportunities to use the CCSS-M
and the Achieve the Core: Coherence Map within the PL. module will be effective in
developing the team’s understanding of mathematical content at the elementary and
middle school levels. This exposure will not only support the team to articulate how their
current written materials do or do not support student learning in relation to the standards,
but they will also support the team in making any future decisions in regard to textbooks.
As previously mentioned, it is my belief that SEA should adopt a new series of
materials from Grade 5-7. If the department does decide to adopt new textbooks they will
be faced with an extensive list of options. I believe that the educational process
embedded in this PL module, particularly the process of learning the standards and the
importance of vertical alignment of content, will support this decision making. Teachers
at the school have never experienced the content-focused learning that this module
provides. It is through this process that I believe the department will be in a better
position to make educated decisions about the future written materials to be used within

the school.

Points of Caution

After further discussion with my committee during my defense, it became clear to
me that continued opposition to the use of the CCSS-M by teachers during the enactment
of the PL module could create a barrier to teachers’ learning. As previously mentioned, it
was my goal to directly address the resistance the team may have with using these
standards to guide their work through designing activities that demonstrate the close ties

that exist between their goals for students and those in the CCSS-M. If, during the
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enactment of the PL module, the Administrative Team at SEA determines that the use of
the standards is detrimental to the buy-in of the educators, it may be important for the
AdministrativeTeam to adapt the module to (a) alter activities to focus on the standards as
only a means of accessing other helpful tools and/or (b) omit Activities 2 and 3.

I determined in the process of this ELP that the CCSS-M provided the best lens to
view the written materials at SEA based on the finding that all but two of the textbooks
used in the school advertising links to these standards. In addition to this, the ERB CTP
assessment, taken each Spring, advertises a strong alignment to this learning progression
(“Milestones Assessments”, 2020). However, if the Administrative Team at SEA
perceives that these already existing connections do not adequately address the hesitation
of teachers in using the standards in their work, the module may be adapted to focus less
on the standards themselves. This determination can be made either during or at the
culmination of activity 1, when links between the goals teachers set for their students and
the standards are explicitly connected. Necessary alteration may include ones in activities
1, 2, 3, and 5. In activity 1, the facilitator may benefit from changing the narrative that
follows the creation of the Profile of a Graduate. Rather than look for connections
between the ideas of teachers and the CCSS-M, the Administrative Team can focus on
how the teachers’ ideas for what skills a graduate must possess are developed across
multiple grades. This will allow for the use of the Achieve the Core: Coherence Map to
continue to guide the work focused on vertical alignment of content. If this route is taken,
the Administrative Team should also omit activity 2 and 3, which focus on the history

and structure of the CCSS-M, and alter activity 5 to focus on how content covered in
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courses align to the recommendations of the Coherence Map, not the standards
specifically. I believe that these alterations will allow the team to use the PL. module as a
guide for their work moving forward, especially if concerns regarding the use of the
CCSS-M are significant enough to affect the buy-in of the team to engage with the

process of analyzing their materials.

Decisions Moving Forward

As mentioned in the previous section, the intent behind the creation of this ELP’s
artifacts, was to position the current SEA Administration and Mathematics Department in
an educated place to make future decisions about the mathematics program. While this
ELP narrows this focus onto the written curricular materials being used at the school,
additional considerations must be taken into account if the goal of improving student
achievement is going to be reached. In order to create change at this level, it is important
for the team to consider the role of textbooks and instruction on the development of
students’ problem-solving skills as this is a central component of the ERB CTP

assessment.

Role of Textbooks

Content coverage in relation to the CCSS-M and vertical alignment within
mathematics courses was a logical location to start the work of this ELP but will do little
to affect the low levels of students' achievement in regard to problem-solving abilities. To
support this style of learning, it is important for the team to consider the types of tasks

students engage with in mathematics classrooms, as their level of demand will have an
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effect on the development of these skills (Stein & Lane, 1996). In this process, I decided
it was too expansive of an undertaking to embed learning for teachers and administrators
on this aspect of written materials in year 1 of the designed PL. Instead, it was necessary
for me to provide the team with a framework for which this lens could be used to analyze
existing textbooks within the school or review new materials for adoption. Artifact 5:
Written Curricular Materials Analysis: Mathematical Rigor provides a framework for
this work that can be copied within SEA during their decision-making in relation to
materials. I believe it provides a comprehensive view of the importance of high demand
tasks within the classroom, a framework for quantifying these opportunities, and
suggestions for features within materials that will support teachers in enacting these

tasks.

Instructional Data

A major limitation of the work of this ELP in relation to the goal of improving
student achievement at SEA is its primary focus on the written materials being used in
classrooms. While it was deemed an important first step in this process, it is the enacted
curriculum, not the intended, that has the most influence on student achievement
(Remillard & Heck, 2014; Snyder et al., 1992; Tarr et al., 2008). Therefore, it was
important for SEA’s Administrative team to gather data with the first year of PL as to
how the interactions within classrooms are structured to support students' learning. |
believe that Artifact 6: Observation Tool provides the administrators with a tool that will
accomplish this goal. I selected the components of this tool intentionally to address my

own perceived needs within the department from my time as Academic Director of the
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Middle and Upper Forms. In its entirety, the data gathered using the tool could support
the Administrative Team to make decisions about the future PL to design for the
Mathematics Department.

As was the case with other artifacts in this ELP, the decision to leave the
Administrative Team at SEA affected the structure of Artifact 6. Each selected
component was intentionally chosen based on perceived need but also on the suggestions
of research in mathematics education. To support the administrators within the school to
use this research in their own decision making, I decided that educational features of the
tool must be incorporated. During the ELP process, links to relevant research within each
component of the tool were added to support the Administrative Team in developing their

own understanding of the importance of each aspect of instruction embedded in the tool.

Theory of Action

After discussions with my ELP committee early in this process, it became clear
that the work to improve student achievement at SEA was not one that could be
undertaken as part of this individual project. Instead, it was important to determine the
course of action that could support the school in a multi-year process to meet this goal.
The artifacts of this ELP, as previously discussed, primarily support the first year of this
process and the planning for subsequent years. However, it was essential for me to
determine how these pieces fit into an overall plan. The creation of Artifact 8: Theory of
Action was undertaken after my initial defense to ensure that the scope of this ELP’s
work was strategically working to support the school in this long-term process. Since its

creation, the ToA has undertaken three iterations (see Appendix I for all iterations)
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reflecting updates in my thinking about what is needed to support the improvement of
student achievement at SEA. Three major updates in the work that are clear when
reviewing the three versions of this artifact. These include, (a) movement away from the
specific mathematical content focus of algebraic reasoning, (b) the creation of clear,
specific conjectures about why students’ achievement may be low on standardized tests,

and (c) the role and placement of professional learning for teachers.

Mathematical Content

One of the major alterations in my ToA over the course of this ELP process was
in relation to the mathematical content of focus. When I began the project, in my role as
Academic Director of the Middle and Upper Forms, I was concerned with the
performance of students in mathematics, particularly their understanding of algebraic
concepts. This worry stemmed from my knowledge of the importance of algebra as the
“gatekeeper” to higher learning (Gojak, 2013). I feared that if SEA did not support
students in their understanding of algebraic concepts we would be putting them at a
disadvantage moving forward into high school and beyond. However, as I learned more
about the current student achievement and programming at the school, those worries
shifted. Table 1 and 2 of Artifact 4: Scope and Sequence- Standards Alignment Reflection
(see Appendix E) provides some insight into why my thinking changed during this
process. After evaluating the performance of students on the ERB CTP assessment, it was
clear that algebraic concepts were not the content in which they fell most behind their
peers. Instead, as seen in the Class of 2022 and 2023’s results, Pre-Algebra is routinely a

topic with which the classes perform their best in relation to students in other independent
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schools. The reason for this became clear as I learned more about the written curriculum
used in specific courses. The use of the McDougal-Littell: Pre-Algebra in both the Grade
6 Honors and Grade 7 Grade-level classes provides some insight as to why algebraic
understanding is relatively high for students at SEA compared to other domains of the
ERB CTP. This textbook, as seen in the creation of Artifact 3: Scope and Sequence:
Standards Alignment primarily focuses on Grade 6-8 standards within the Expressions &
Equations (EE) strand of the CCSS-M even though the series predates the release of the
standards. This intense focus on one strand in both the grade-level and honors tracks
logically explains why scores on the standardized tests are higher in these areas.

In response to this new understanding regarding student achievement and the
composition of textbooks within the school, my concerns began to focus less on the EE
strand. Instead, questions arose as to how a course, like the ones using the McDougal-
Littell: Pre-Algebra series, could support such an intense focus on one strand of the
CCSS-M without creating larger holes in the learning students' needs in other strands. It
seemed illogical that a student could engage with content from Grade 6-8 of the EE
strand with limited to no connections to other stands that may influence this learning. It
was this idea of missing standards and the vertical alignment of content within the CCSS-
M that drove me to remove a specific strand of content from the focus of my ToA and
subsequent artifacts. Instead, it was my goal to create a process, supported by a PL
module, that could be used in conjunction with any content deemed worthy of focus by

the Mathematics Department. The resulting product is one that can be used to guide
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discussions as to how SEA develops student understanding of any strand within the

CCSS-M.

Establishing Conjectures

Absent from my first iteration of the ToA were specific conjectures as to why
students at SEA were not performing adequately compared to their peers in other
independent schools. Although this early iteration presented my ideas as to why I
believed there was a deficit in student performance, such as “emphasis on procedural
fluency in classroom instruction” and “misalignment of mathematical content [in relation
to the CCSS-M],” the lack of specificity in these statements made it difficult to determine
a sequence of steps that would be logical to undertake as a result. After discussions with
my ELP committee and advisor, more specificity was added to the ToA to structure four
formal conjectures (See Figure 6, p. 48) as to why student achievement at SEA was
concerning. For example, the described focus on “misalignment” was expanded into two
different conjectures of “the formal written curriculum does not address the standards in
CCSS-M,” and “ the formal written curriculum does not develop necessary prior
knowledge when addressing CCSS-M.” This increased specificity allowed for more
thorough solutions and approaches to be devised, all with the same outcome of improving

student achievement.

Role and Placement of Professional Learning

After discussions with my ELP committee and a decision to limit the scope of this

work to focus on written curriculum within SEA’s math programs, it was important for
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me to rethink the role and placement of PL for teachers in the ToA. The second iteration
of this artifact expresses the need for a formal review of the written curriculum at the
school prior to engaging teachers in PL around the CCSS-M. As I continued to develop
Artifact 3: Scope and Sequence: Standards Alignment and Artifact 7: Professional
Learning Module it became clear that this was an iterative process. The expertise of the
teachers is essential to creating a comprehensive view of the content within each course.
There are limitations to my ability to code lessons by standard effectively. Instead,
involving teachers in the process of finalizing Artifact 3 would make the document more
accurate. For this reason, the final iteration of the ToA presents the PL for teachers in
relation to the CCSS-M and the review of the curriculum as a cyclical process. Their
knowledge will be developed as the review of the curriculum is being undertaken. My
work on Artifact 3 serves as a starting point for this process for the team.

A similar change in the timing of PL for teachers in the system-wide view of
change of the ToA was completed in relation to conjecture 3 and 4 of the ToA, related to
problem-solving in classrooms. The use of PL for teachers was moved to after the
decision was formalized as to whether a new series adoption was to occur. Moving this
learning for teachers in the ToA was not meant to suggest that they should not be aware
of the tasks and pedagogy that supports the development of problem-solving skills in
students. I determined that incorporating PL for teachers on this topic may overwhelm
them in year one. Instead, it would be best for SEA’s Administrative Team to engage in
the process of determining how the current written materials within the school provide

opportunities for students to develop problem-solving skills. This would allow

100



administrators to knowledgeably determine whether the existing materials met the
educational needs of students and teachers..

After three iterations of the ToA as part of the work of this ELP, I believe that the
plan for systemic changes to the Mathematics Department at SEA is supportive of a
gradual improvement to student achievement at the school. The decision to eliminate the
specific mathematical content strand from the focus on the artifact was beneficial as it
allows the Administrative Team to be flexible in their focus based on their existing
concerns regarding their student population. My ToA can serve as a structure for
analyzing their materials around any specific content strand of their choosing, to ensure
that students are provided learning opportunities conducive to their success in
mathematics in the classroom, on standardized tests and in high school. Regardless of the
content, the process can be supported through the structure of Artifact 7: Professional
Learning Module to determine if the existing written curriculum in classrooms meets the
needs of teachers and students. Beyond the focus on alignment to the CCSS-M, the last
iteration of the ToA provides the administrators with a plan for increasing the rigor of
learning opportunities provided to students in classrooms. The systematic approach to
change within the ToA allows the Administrative Team to address this aspect of teaching
and learning. Their work may be supported by artifacts within this ELP and/or by
establishing partnerships with outside agencies that focus on mathematics coaching.

The ToA for this ELP project was consistently changing as I uncovered new
information that helped me to learn more about the structures within the Mathematics

Department and student outcomes. It is this malleable nature of the artifact that makes it a
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strong support for the school. The conjectures established were a result of my own
reflection on my time as an administrator and teacher at SEA. However, these conjectures
may not align with those of the existing team. As the expertise of Juliana McClellan and
the teachers are brought into this work, I anticipate the conjectures will be adjusted. This
ToA will continue to develop and become more closely aligned to the needs of the school
and, ultimately, more productive in addressing the concerns regarding student

achievement in mathematics.
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Chapter 6

REFLECTIONS ON LEADERSHIP DEVELOPMENT

The purpose of this chapter is to highlight key changes in my thinking as a leader
that have occurred as a result of the Ed.D. program and the work of this ELP. This
includes my ability to understand the root of problems within school systems and to
develop strategic plans to address them. My increased ability to seek and use findings
from educational research during systemic problem solving is discussed.

Throughout the process of completing my coursework in the Ed.D. program and
the requirements for this ELP, I was blessed to have the ongoing support of my advisor,
Dr. Amanda Jansen Ph.D. I began my initial courses in the Fall of 2016 which represents
a longer duration than I initially anticipated to complete the program. It became clear
early in the process, that the more I learned from the University’s knowledgeable faculty,
the more I realized I did not know. In my frequent meetings with Dr. Jansen, I was
upfront with my desire to take my time with this program as it was not the degree that
was the end goal but the continued opportunity for growth. I can not thank her enough for
her ongoing patience during this process. As my time in the program comes to an end, it
is her exemplification of patience that resonated most with me in regard to my
development as a leader.

Within the Ed.D. program, the Mathematics Specialization courses (EDUCS833,
EDUC834, EDUCS835, and EDUCS836) were by far the most challenging and rewarding.

In addition to the knowledge I acquired learning from the professors of these courses,

103



there was one moment that I vividly remember. Dr. James Hiebert shared a story of
discussions he once had about the future of education with a politician. During these
discussions, Dr. Hiebert shared a timeline for what he believed was necessary for
systemic change of the system. This idea was not supported by the politician, leading to
an abrupt end to the dialogue. Though each member of the class reflected on that moment
with a headshake, acknowledging the fact that change takes time, it created an
opportunity for me to reflect more closely on my own practices. At that point in my
career, [ was leaving the classroom for a coaching role. My classroom was a place where
I had autonomy in what and how I taught my content to students. Perceived change could
occur quickly as I was able to make adjustments as I saw fit. This speed of change is not
possible at a systemic level. Creating the changes we want to see in education, whether it
be in a school like SEA or larger districts, takes time and careful planning. It is important
to learn about the root problems and make conscious decisions driven by academic
research.

When I started the Ed.D. program, it became clear to me that I was not spending
enough time understanding the root of problems seen within schools. As an educator, |
typically worked with what I perceived to be the issue with student learning and adapted
as I saw fit. Through classes such as EDUC891: Organizational Problem Analysis and
Planning in Education, as well as the four courses dedicated to evidence-based decision
making, [ was able to question my current practices and move forward with skills and
knowledge to understand educational issues more clearly before acting. These courses

prompted me to constantly question my beliefs about perceived problems, collect
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meaningful quantitative and/or qualitative data and analyze it before moving forward
with plans for change. The effects of this learning can be seen in the work of this ELP
and the alterations to my work throughout the process. This is particularly evident in the
movement away from specific standards, specifically the EE strand, within my ToA as
the focus for the PL module. After closely analyzing student data it became apparent that
this was not the best course of action. As a result, my plan needed to change to best meet
the specific needs of the student body at SEA.

One of the most crucial moments in my development during the Ed.D. program
and this ELP process was related to the creation and use of a sound ToA. Stemming from
a deep understanding of a problem, this format changed the ways in which I view
systemic change in education. Beginning in the Mathematics Specialization courses,
professors used the structure of a ToA to continually push my thinking. Slowing down
and limiting the risk of assumptions made between each idea of the plan was something
that I struggled with immensely at first. Guided by the professors and opportunities to
practice this skill, I am more confident in my ability to construct logical, sequential plans
starting with the existing structures within a school and moving towards the ideal. I was
happy to be able to use this skill during the ELP process. Following initial meetings with
my committee, it was clear that this tool was an essential starting point for bringing
change to student achievement at SEA. As was evident in this reflection, the ToA for this
project continually developed as new data was uncovered. The ToA remained flexible
and responsive to the needs of the specific problem while remaining grounded in

educational research.
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The most crucial development in my leadership over the course of the Ed.D.
program and ELP process was my pursuit and use of relevant educational research. When
starting this program, my experience with research was limited. As a teacher, it did not
guide nearly as much of my practice as I now realize it should have. My time in the
program has stressed the importance of learning from research and using it to guide
decision making. Thanks to the support of my professors in the program and Dr. Faith
Muirhead Ph.D., I have developed a more skilled ability to search for, analyze and
implement ideas from research that I never possessed before. This was the most difficult
learning throughout my time in the Ed.D. program but one that will guide my ability to
lead in schools moving forward.

Throughout this project and the courses within the Ed.D. program, my leadership
skills have continued to develop. I have become a more reflective, informed and
responsive person, all skills that are essential to effective leadership. I am thankful for the
opportunities to develop these skills around such knowledgeable faculty members and
peers. I hope that these experiences will provide me with the knowledge needed to

continue to work towards a better future for the students in Delaware.
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Appendix A

LIST OF OMITTED STANDARDS

The omission of standards from the CCSS-M is a concern that arose in the process

of this ELP. Students in both the grade-level and honors tracks within the school are

missing learning opportunities related to numerous standards. Each of these has the

potential to affect student learning related to other mathematical content over the course

of their time at SEA and beyond. Below is a complete list of standards denoted as

missing in Artifact 3: Scope and Sequence- Standards Alignment. In total, there are 18

missing standards in the grade-level track and 59 in the honors track.

Table A.1

List of standards from CCSS-M classified as missing from grade-level courses

Standard

Description

1.NBT.B.3

2.NBT.B.6

3.MD.C.6

5.MD.B.2

6.G.A.2

Compare two two-digit numbers based on meanings of the tens and
ones digits, recording the results of comparisons with the symbols >, =,
and <.

Add up to four two-digit numbers using strategies based on place value
and properties of operations.

Measure areas by counting unit squares (square cm, square m, square
in, square ft, and improvised units).

Make a line plot to display a data set of measurements in fractions of a
unit (1/2, 1/4, 1/8). Use operations on fractions for this grade to solve
problems involving information presented in line plots. For example,

given different measurements of liquid in identical beakers, find the
amount of liquid each beaker would contain if the total amount in all
the beakers were redistributed equally.

Find the volume of a right rectangular prism with fractional edge
lengths by packing it with unit cubes of the appropriate unit fraction
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edge lengths, and show that the volume is the same as would be found
by multiplying the edge lengths of the prism. Apply the formulas V =1
w h and V =b h to find volumes of right rectangular prisms with
fractional edge lengths in the context of solving real-world and
mathematical problems.

Relating the choice of measures of center and variability to the shape of

6.SP.B.5.d
the data distribution and the context in which the data were gathered.

Know that numbers that are not rational are called irrational.
Understand informally that every number has a decimal expansion; for
rational numbers show that the decimal expansion repeats eventually,
and convert a decimal expansion which repeats eventually into a
rational number.

8.NS.A.1

Use rational approximations of irrational numbers to compare the size
of irrational numbers, locate them approximately on a number line
diagram, and estimate the value of expressions (e.g., n?). For example,
by truncating the decimal expansion of \2, show that V2 is between 1
and 2, then between 1.4 and 1.5, and explain how to continue on to get
better approximations.

8.NS.A.2

Use similar triangles to explain why the slope m is the same between
any two distinct points on a non-vertical line in the coordinate plane;
derive the equation y = mx for a line through the origin and the
equation y = mx + b for a line intercepting the vertical axis at b.

8.EE.B.6

Give examples of linear equations in one variable with one solution,
infinitely many solutions, or no solutions. Show which of these
possibilities is the case by successively transforming the given equation
into simpler forms, until an equivalent equation of the form x =a, a=a,
or a = b results (where a and b are different numbers).

8.EE.C.7.a

8.EE.C.8 Analyze and solve pairs of simultaneous linear equations.

Compare properties of two functions each represented in a different
way (algebraically, graphically, numerically in tables, or by verbal
descriptions). For example, given a linear function represented by a
table of values and a linear function represented by an algebraic
expression, determine which function has the greater rate of change.

8.F.A2

Describe qualitatively the functional relationship between two
quantities by analyzing a graph (e.g., where the function is increasing
or decreasing, linear or nonlinear). Sketch a graph that exhibits the
qualitative features of a function that has been described verbally.

8.F.B.5
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8.G.A2

8.SP.A.1

8.SP.A.2

8.SP.A3

8.SP.A.4

Understand that a two-dimensional figure is congruent to another if the
second can be obtained from the first by a sequence of rotations,
reflections, and translations; given two congruent figures, describe a
sequence that exhibits the congruence between them.

Construct and interpret scatter plots for bivariate measurement data to
investigate patterns of association between two quantities. Describe
patterns such as clustering, outliers, positive or negative association,

linear association, and nonlinear association.

Know that straight lines are widely used to model relationships
between two quantitative variables. For scatter plots that suggest a
linear association, informally fit a straight line, and informally assess
the model fit by judging the closeness of the data points to the line.

Use the equation of a linear model to solve problems in the context of
bivariate measurement data, interpreting the slope and intercept. For
example, in a linear model for a biology experiment, interpret a slope
of 1.5 c/hr as meaning that an additional hour of sunlight each day is
associated with an additional 1.5 cm in mature plant height.

Understand that patterns of association can also be seen in bivariate
categorical data by displaying frequencies and relative frequencies in a
two-way table. Construct and interpret a two-way table summarizing
data on two categorical variables collected from the same subjects. Use
relative frequencies calculated for rows or columns to describe possible
association between the two variables. For example, collect data from
students in your class on whether or not they have a curfew on school
nights and whether or not they have assigned chores at home. Is there
evidence that those who have a curfew also tend to have chores?

Note. Missing standards represent those from Grades K-8 of the CCSS-M. No standards
from high school level courses are provided.

All Standards from: National Governors Association Center for Best Practices & Council
of Chief State School Officers. (2010). Common Core State Standards for Mathematics.
Washington, DC: Authors.
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Table A.2

List of standards from CCSS-M classified as missing from honors courses

Standard

Description

1.NBT.B.3

2.NBT.B.6

3.MD.C.6

5.0A.A2

5.MD.B.2

6.RP.A.1

6.RP.A.2

6.RP.A.3

Compare two two-digit numbers based on meanings of the tens and
ones digits, recording the results of comparisons with the symbols >,
=, and <.

Add up to four two-digit numbers using strategies based on place
value and properties of operations.

Measure areas by counting unit squares (square cm, square m, square
in, square ft, and improvised units).

Write simple expressions that record calculations with numbers, and
interpret numerical expressions without evaluating them. For
example, express the calculation "add 8 and 7, then multiply by 2" as
2 x (8 + 7). Recognize that 3 x (18932 + 921) is three times as large
as 18932 + 921, without having to calculate the indicated sum or
product.

Make a line plot to display a data set of measurements in fractions of
a unit (1/2, 1/4, 1/8). Use operations on fractions for this grade to
solve problems involving information presented in line plots. For

example, given different measurements of liquid in identical beakers,

find the amount of liquid each beaker would contain if the total
amount in all the beakers were redistributed equally.

Understand the concept of a ratio and use ratio language to describe a
ratio relationship between two quantities. For example, "The ratio of
wings to beaks in the bird house at the zoo was 2:1, because for
every 2 wings there was 1 beak." "For every vote candidate A
received, candidate C received nearly three votes."

Understand the concept of a unit rate a/b associated with a ratio a:b
with b # 0, and use rate language in the context of a ratio
relationship. For example, "This recipe has a ratio of 3 cups of flour
to 4 cups of sugar, so there is 3/4 cup of flour for each cup of sugar."
"We paid $75 for 15 hamburgers, which is a rate of $5 per
hamburger."

Use ratio and rate reasoning to solve real-world and mathematical
problems, e.g., by reasoning about tables of equivalent ratios, tape
diagrams, double number line diagrams, or equations.
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Make tables of equivalent ratios relating quantities with whole-
number measurements, find missing values in the tables, and plot the
6.RP.A3.a pairs of values on the coordinate plane. Use tables to compare ratios.

Solve unit rate problems including those involving unit pricing and

constant speed. For example, if it took 7 hours to mow 4 lawns, then

at that rate, how many lawns could be mowed in 35 hours? At what
6.RP.A.3.b rate were lawns being mowed?

Use ratio reasoning to convert measurement units; manipulate and

transform units appropriately when multiplying or dividing
6.RP.A.3.d quantities.

Interpret and compute quotients of fractions, and solve word
problems involving division of fractions by fractions, e.g., by using
visual fraction models and equations to represent the problem. For

example, create a story context for (2/3) + (3/4) and use a visual

fraction model to show the quotient; use the relationship between

multiplication and division to explain that (2/3) + (3/4) = 8/9 because
3/4 of 8/9 is 2/3. (In general, (a/b) + (¢/d) = ad/bc.) How much
chocolate will each person get if 3 people share 1/2 1b of chocolate
equally? How many 3/4-cup servings are in 2/3 of a cup of yogurt?
How wide is a rectangular strip of land with length 3/4 mi and area
6.NS.A.1 1/2 square mi?.

6.NS.B.2 Fluently divide multi-digit numbers using the standard algorithm.

Fluently add, subtract, multiply, and divide multi-digit decimals
6.NS.B.3 using the standard algorithm for each operation.

Understand that positive and negative numbers are used together to
describe quantities having opposite directions or values (e.g.,
temperature above/below zero, elevation above/below sea level,
credits/debits, positive/negative electric charge); use positive and
negative numbers to represent quantities in real-world contexts,
6.NS.C.5 explaining the meaning of 0 in each situation.

6.NS.C.6 Understand a rational number as a point on the number line. Extend
number line diagrams and coordinate axes familiar from previous
grades to represent points on the line and in the plane with negative
number coordinates.

6.NS.C.6.a Recognize opposite signs of numbers as indicating locations on
opposite sides of 0 on the number line; recognize that the opposite of
the opposite of a number is the number itself, e.g., -(-3) = 3, and that
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6.NS.C.6.b

6.NS.C.6.c

6.NS.C.7
6.NS.C.7.a

6.NS.C.7.b

6.NS.C.7.c

6.NS.C.7.d

6.NS.C.8

6.EE.A2b

6.EE.B.8

0 is its own opposite.

Understand signs of numbers in ordered pairs as indicating locations
in quadrants of the coordinate plane; recognize that when two
ordered pairs differ only by signs, the locations of the points are
related by reflections across one or both axes.

Find and position integers and other rational numbers on a horizontal
or vertical number line diagram; find and position pairs of integers
and other rational numbers on a coordinate plane.

Understand ordering and absolute value of rational numbers.

Interpret statements of inequality as statements about the relative
position of two numbers on a number line diagram. For example,
interpret -3 > -7 as a statement that -3 is located to the right of -7 on
a number line oriented from left to right.

Write, interpret, and explain statements of order for rational numbers
in real-world contexts. For example, write -3 oC > -7 oC to express
the fact that -3 oC is warmer than -7 oC.

Understand the absolute value of a rational number as its distance
from 0 on the number line; interpret absolute value as magnitude for
a positive or negative quantity in a real-world situation. For example,
for an account balance of -30 dollars, write |-30| = 30 to describe the

size of the debt in dollars.

Distinguish comparisons of absolute value from statements about
order. For example, recognize that an account balance less than -30
dollars represents a debt greater than 30 dollars.

Solve real-world and mathematical problems by graphing points in
all four quadrants of the coordinate plane. Include use of coordinates
and absolute value to find distances between points with the same
first coordinate or the same second coordinate.

Identify parts of an expression using mathematical terms (sum, term,
product, factor, quotient, coefficient); view one or more parts of an
expression as a single entity. For example, describe the expression 2
(8 + 7) as a product of two factors; view (8 + 7) as both a single
entity and a sum of two terms.

Write an inequality of the form x > ¢ or x < ¢ to represent a
constraint or condition in a real-world or mathematical problem.
Recognize that inequalities of the form x > ¢ or x < ¢ have infinitely
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6.EE.C.9

6.G.A.2

6.SP.A.2

6.SP.A.3

6.SP.B.5.a
6.SP.B.5.b

6.SP.B.5.c

6.SP.B.5.d

7RP.A2.a

many solutions; represent solutions of such inequalities on number
line diagrams.

Use variables to represent two quantities in a real-world problem that
change in relationship to one another; write an equation to express
one quantity, thought of as the dependent variable, in terms of the
other quantity, thought of as the independent variable. Analyze the

relationship between the dependent and independent variables using

graphs and tables, and relate these to the equation. For example, in a
problem involving motion at constant speed, list and graph ordered

pairs of distances and times, and write the equation d = 65t to
represent the relationship between distance and time.

Find the volume of a right rectangular prism with fractional edge
lengths by packing it with unit cubes of the appropriate unit fraction
edge lengths, and show that the volume is the same as would be
found by multiplying the edge lengths of the prism. Apply the
formulas V=1w h and V = b h to find volumes of right rectangular
prisms with fractional edge lengths in the context of solving real-
world and mathematical problems.

Understand that a set of data collected to answer a statistical question
has a distribution which can be described by its center, spread, and
overall shape.

Recognize that a measure of center for a numerical data set
summarizes all of its values with a single number, while a measure of
variation describes how its values vary with a single number.

Reporting the number of observations.

Describing the nature of the attribute under investigation, including
how it was measured and its units of measurement.

Giving quantitative measures of center (median and/or mean) and

variability (interquartile range and/or mean absolute deviation), as

well as describing any overall pattern and any striking deviations

from the overall pattern with reference to the context in which the
data were gathered.

Relating the choice of measures of center and variability to the shape
of the data distribution and the context in which the data were
gathered.

Decide whether two quantities are in a proportional relationship, e.g.,
by testing for equivalent ratios in a table or graphing on a coordinate
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7RP.A2.c

7RP.A2.d

7.NS.A.l.c

7.EE.A.2

7.G.A.2

7.G.A3

7.SP.B.3

7.SP.B.4

plane and observing whether the graph is a straight line through the
origin.

Represent proportional relationships by equations. For example, if
total cost t is proportional to the number n of items purchased at a
constant price p, the relationship between the total cost and the
number of items can be expressed as t = pn.

Explain what a point (x, y) on the graph of a proportional
relationship means in terms of the situation, with special attention to
the points (0, 0) and (1, r) where r is the unit rate.

Understand subtraction of rational numbers as adding the additive
inverse, p - ¢ = p + (-q). Show that the distance between two rational
numbers on the number line is the absolute value of their difference,

and apply this principle in real-world contexts.

Understand that rewriting an expression in different forms in a
problem context can shed light on the problem and how the
quantities in it are related. For example, a + 0.05a = 1.05a means that
"increase by 5%" is the same as "multiply by 1.05."

Draw (freehand, with ruler and protractor, and with technology)
geometric shapes with given conditions. Focus on constructing
triangles from three measures of angles or sides, noticing when the
conditions determine a unique triangle, more than one triangle, or no
triangle.

Describe the two-dimensional figures that result from slicing three-
dimensional figures, as in plane sections of right rectangular prisms
and right rectangular pyramids.

Informally assess the degree of visual overlap of two numerical data
distributions with similar variabilities, measuring the difference
between the centers by expressing it as a multiple of a measure of
variability. For example, the mean height of players on the basketball
team is 10 cm greater than the mean height of players on the soccer
team, about twice the variability (mean absolute deviation) on either
team; on a dot plot, the separation between the two distributions of
heights is noticeable.

Use measures of center and measures of variability for numerical
data from random samples to draw informal comparative inferences
about two populations. For example, decide whether the words in a

chapter of a seventh-grade science book are generally longer than the
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7.SP.C.8.c

8.NS.A.1

8.NS.A.2

8.EE.B.6

8.EE.C.7.a

8.EE.C.8
8.F.A2

8.G.A.la

8.G.A.1b
8.G.Alc

words in a chapter of a fourth-grade science book.

Design and use a simulation to generate frequencies for compound
events. For example, use random digits as a simulation tool to
approximate the answer to the question: If 40% of donors have type
A blood, what is the probability that it will take at least 4 donors to
find one with type A blood?

Know that numbers that are not rational are called irrational.
Understand informally that every number has a decimal expansion;
for rational numbers show that the decimal expansion repeats
eventually, and convert a decimal expansion which repeats
eventually into a rational number.

Use rational approximations of irrational numbers to compare the
size of irrational numbers, locate them approximately on a number
line diagram, and estimate the value of expressions (e.g., 7). For
example, by truncating the decimal expansion of \2, show that V2 is
between 1 and 2, then between 1.4 and 1.5, and explain how to
continue on to get better approximations.

Use similar triangles to explain why the slope m is the same between
any two distinct points on a non-vertical line in the coordinate plane;
derive the equation y = mx for a line through the origin and the
equation y = mx + b for a line intercepting the vertical axis at b.

Give examples of linear equations in one variable with one solution,
infinitely many solutions, or no solutions. Show which of these
possibilities is the case by successively transforming the given

equation into simpler forms, until an equivalent equation of the form

X =a, a=a, or a=Db results (where a and b are different numbers).

Analyze and solve pairs of simultaneous linear equations.

Compare properties of two functions each represented in a different
way (algebraically, graphically, numerically in tables, or by verbal
descriptions). For example, given a linear function represented by a
table of values and a linear function represented by an algebraic
expression, determine which function has the greater rate of change.

Lines are taken to lines, and line segments to line segments of the
same length.

Angles are taken to angles of the same measure.

Parallel lines are taken to parallel lines.
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8.G.A2

8.SP.A.1

8.SP.A.2

8.SP.A3

8.SP.A.4

Understand that a two-dimensional figure is congruent to another if

the second can be obtained from the first by a sequence of rotations,

reflections, and translations; given two congruent figures, describe a
sequence that exhibits the congruence between them.

Construct and interpret scatter plots for bivariate measurement data
to investigate patterns of association between two quantities.
Describe patterns such as clustering, outliers, positive or negative
association, linear association, and nonlinear association.

Know that straight lines are widely used to model relationships
between two quantitative variables. For scatter plots that suggest a
linear association, informally fit a straight line, and informally assess
the model fit by judging the closeness of the data points to the line.

Use the equation of a linear model to solve problems in the context
of bivariate measurement data, interpreting the slope and intercept.
For example, in a linear model for a biology experiment, interpret a
slope of 1.5 cm/hr as meaning that an additional hour of sunlight
each day is associated with an additional 1.5 cm in mature plant
height.

Understand that patterns of association can also be seen in bivariate
categorical data by displaying frequencies and relative frequencies in
a two-way table. Construct and interpret a two-way table
summarizing data on two categorical variables collected from the
same subjects. Use relative frequencies calculated for rows or
columns to describe possible association between the two variables.
For example, collect data from students in your class on whether or
not they have a curfew on school nights and whether or not they have
assigned chores at home. Is there evidence that those who have a
curfew also tend to have chores?

Note. Missing standards represent those from Grades K-8 of the CCSS-M. No standards
from high school level courses are provided.

All Standards from: National Governors Association Center for Best Practices & Council
of Chief State School Officers. (2010). Common Core State Standards for Mathematics.

Washington, DC: Authors.
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Abstract

This literature review presents research on the ways a teacher’s knowledge and
beliefs about mathematics affect the selection and implementation of high demand tasks
in their classrooms. Synthesizing attributes of professional learning experiences,
suggestions are made for the development of professional development that is likely to
create change in practice.

Introduction

Publications by the National Council of Teachers of Mathematics (NCTM) have
shaped the focus of educational research since 1989. The Curriculum and Evaluation
Standards (1989) document presented mathematics as a discipline that requires problem-
solving, communication and reasoning. Most recently, Principles to Actions (2014)
presented eight research-based teaching practices aimed at achieving the vision for
mathematics education presented decades prior. Though drastically affecting the research
landscape, these publications had minimal effects on the nature of teaching in American
classrooms. (Hiebert et al, 2005). Stevenson and Stigler (1992) suggest that the cultural
patterns embedded in teaching have prevented widespread change. Noticeable shifts in
practice in response to the eight Effective Teaching Practices (ETP) require major
commitments across all levels of the educational system. The actors within the system
with the most direct route to change are the teachers themselves.

Awareness of the role teachers play in driving reform in mathematics education
has brought more attention to the factors that produce or impede change in their

pedagogy. Partially driven by the work of A.G. Thompson (1992), research has focused
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on the ways in which teacher conceptions affect classroom instruction. Thompson
described conceptions as, “more general mental structure(s), encompassing beliefs,
meanings, concepts, propositions, rules, mental images, (and) preferences” (p. 130).
These conceptions may be culturally ingrained, affecting the prevalence with which
teachers may engage in the eight ETPs. The second of the eight practices, “implement
tasks that promote reasoning and problem-solving,” is an essential switch from more
traditional mathematics teaching, as it contributes to the development of conceptual
understanding in children (Stein & Lane, 1996) Tasks chosen and their implementation in
the classroom shape a student’s view of mathematics (NCTM, 1991). For that reason,
researchers have dedicated recent efforts to analyzing the ways in which teachers choose
and implement tasks

Stein, Smith, Henningsen and Silver (2000) describe high cognitive demand tasks
ones that may not include predetermined solution pathways and focus attention more on
underlying concepts rather than algorithmic thinking. Their Task Analysis Guide
describing four levels of cognitive demand that categorize a majority of mathematical
tasks provides a common tool for educators to use when evaluating mathematics
curricula. Research suggests that opportunities to engage in tasks at the procedures with
connections and/or doing mathematics levels has been shown to affect the conceptual
understanding of mathematics developed in students (Stein & Lane, 1996). Though the
availability of these tasks is important to ensuring a mathematics education that focuses
on conceptual understanding, their presence does not guarantee opportunities for students

to engage in reasoning and problem-solving.
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Stein, Grover and Henningsen (1996) suggest, in data from the QUASAR project,
that tasks of high cognitive demand remain at these levels on less than 50% of
occurrences (p. 477). This lowering is a result of many factors including ambiguous
problems becoming non-problems, attention focusing on the acquisition of the correct
solution and too much or too little time allocated. Each of these factors can be attributed
to the actions of teachers during the implementation of tasks. The Mathematical Task
Framework (Figure 1) depicts common alterations to the cognitive demand of tasks from
their presentation in curricula to their effect on student learning (Henningsen & Stein,
1997). Transitions between each of the major subheadings within the framework provide
opportunities for teacher actions to alter the learning outcomes of their students. These
actions occur as a result of a teacher’s mathematical knowledge and beliefs towards
teaching and learning within the content. For the purpose of this review, teacher beliefs
will be synonymous with the definition of “conceptions” previously provided.
Widespread reform efforts require a synthesizing of research on the actions that are
altering the learning outcomes intended from high level mathematical tasks. Wilhelm
(2014) suggests that teacher knowledge and beliefs are interrelated and thus can be

analyzed in absence of the other (p. 668). For this reason, research on both the effect of
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teacher knowledge and beliefs must be considered by identifying which factors as

malleable through professional learning.

Figure B.1

The Mathematical Tasks Framework (Stein et al., 2000)

Task as it Task as Task as
appears in set-up implemented
instructional 3 by the > by the teacher 3
or curricular teacher and students
materials during
instruction

Student
learning

The work of social psychologists to categorize the effects of one’s experiences
and knowledge on beliefs is important to consider when identifying areas of potential
change within an educator’s belief structure. It is important to understand that the
underlying causes for these beliefs are not limited to the professional experiences of
educators but are a result of all of their experiences within the context of mathematics
(Schldglmann & Maass, 2009, p. vii). For this reason, it is important to consider which
factors that affect classroom instruction around high cognitive demand tasks have a
potential for change through professional learning. McGarty, Yzerbyt and Spears (2002)
describe belief structures of individuals as being guided by factors that are cognitive,
cultural and social. These categorizations will serve as a framework for analyzing their
effect on classroom instruction around tasks of high cognitive demand.

For the purposes of this review, cognitive factors will be considered opportunities
teachers to develop one’s subject matter knowledge, including common content

knowledge (CCK) and specialized content knowledge (SCK), as well as their pedagogical
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content knowledge, including knowledge of content and students (KCS), knowledge of
content and teaching (KCT), and knowledge of curriculum (Hill, Ball & Schilling, 2008).
These opportunities include those provided in their pre-service education and as part of
ongoing professional learning opportunities once entering the profession.

McGarty, Yzerbyt and Spears (2014) describes cultural factors that influence
beliefs as being created by, “a shared pool of knowledge, social representations, ideology,
and culture from which people sample, “(p. 6). Though these pools of knowledge can be
described within more limited contexts throughout an individual’s life. For the purposes
of this review, cultural factors will be defined as those that shape a teacher’s beliefs
about mathematics teaching and learning. These factors may have been encountered
before or during their classroom teaching career.

The placement of teachers within the context of a specific district and/or school
contributes many factors to the actions of educators. Factors from the influences of
colleagues, mandated curriculum, and student demographics provide a similar experience
to subsets of educators. These different stimuli are the basis behind social factors that
shape belief structures (McGarty, Yzerbyt & Spears, 2014, p. 6). For the purposes of this
review, social factors will be considered those created by the immediate context of a
teacher experience. This subdivision of factors will not be analyzed in depth as part of
this review. However, social factors that emerge in the context of teaching such as
policies around the use of district-selected curricula cannot be removed entirely from

discussions on selecting and implementing tasks of high cognitive demand.
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The purpose of this literature review is to determine how the knowledge and
beliefs of teachers affect the use and implementation of these mathematical tasks. Further
analysis will focus on how professional development can be designed to increase both the
use and effective implementation of these tasks.

Cognitive Factors

There are few quotes that give rise to as much disdain from those in education as
the words of George Bernard Shaw in Man and Superman, which stated, “He who can,
does. He who cannot teaches.” This idea reflects the beliefs that teachers need just
enough understanding of academic knowledge to convey it to a group of uniform
individuals. As anyone in the field can attest, effective teaching requires a much more
detailed understanding of content and learning. Lee Shulman (1986) addressed this
misconception about the characteristics of an effective teacher when he formalized ideas
regarding specialized knowledge for teaching, known as pedagogical content knowledge.
This idea has since been expanded upon to address the multi-faceted understandings that
teachers need to address the learning needs of diverse students. Ball, Thames and Phelps
(2008) combined the ideas of necessary content knowledge and pedagogical content

knowledge into a larger framework of Mathematical Knowledge for Teaching (MKT)
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(Figure 2). Each of these two broader headings was then divided into unique styles of
understanding that teachers must have in order to effectively address student needs.

Figure B.2
Mathematical Knowledge for Teaching (Ball, Thames and Phelps, 2008)

Subject Matter Knowledge

1. Common Content Knowledge

/ \
(CCK)- mathematical

Common
content
knowledge

understandings needed outside (CCK)

Knowledge of
content and
students (KCS)

Specialized Knowledge
content of content
. . ) knowledge (SCK) and_
of teaching settings. Horizon curficulum
knowledge Knowledge of
content and
. teaching (KCT)
2. Horizon Content Knowledge-
knowledge of how mathematical — |

topics are related across different areas within the discipline.

3. Specialized Content Knowledge (SCK)- mathematical knowledge needed to
understand alternative strategies and misconceptions around specific content.

Pedagogical Content Knowledge (PCK)

1. Knowledge of Content and Students (KCS)- ability to anticipate the ideas and
misconceptions of students within a mathematical concept.

2. Knowledge of Content and Teaching (KCT)- knowledge to create and
sequence the learning experiences of students.

3. Knowledge of Content and Curriculum- knowledge of the subjects and topics

learners are exposed to at a certain level of schooling.
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The purpose of this literature review is not to discuss the merit of the MKT framework or
make suggestions for professional development to target one aspect of a teacher’
knowledge. It is important, however, to consider the components of professional learning
experiences and their links to the types of knowledge that are being addressed in existing
research in professional development.

This complex framework verifies Shulman’s rebuttal of Shaw’s work in stating,
“those who can, do. Those who understand, teach,” (Shulman, 1986). Levels of
knowledge within these domains of the MKT framework are not uniform across all states,
districts, schools or teachers. Formal training and experiences all shape the level of
knowledge individuals have within each domain. Ross, McDougall, Hogaboam-Gray,
and LeSage (2003) suggest that teacher’s in America have a lack of the mathematical
knowledge of teaching that are needed to elevate our educational system to the level of
global competitors through the use of high demand tasks. The lack of mathematical
understanding from American students seen in international testing is related to the
learning experiences that they are provided within their classrooms. Improvement in
conceptual understandings in mathematics require use of different tasks, specifically ones
identified as being of high cognitive demand (Stein, Smith, Henningsen & Silver, 2000)
Results of the 1999 TIMMS study show that use of such tasks in American classrooms is
not significantly different than other countries; however, American teachers were able to
maintain the demand placed on children throughout the implementation of tasks on 0% of

documented tasks (Son & Kim, 2016, p. 496)
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Ball, Hill and Bass (2005) suggests that it is the knowledge of teachers that
enables them to effectively use and implement instructional materials, which may include
the learning opportunities created around tasks of high cognitive demand. In a study of
700 teachers in 1t and 3™ grade students, Ball and her colleagues identified links between
the CCK and SCK of teachers and achievement by those in their classes (p. 44). This
deeper knowledge of content within a specific grade band allows teachers to assess and
address the ideas and misconceptions of students in logical ways. Vincent and Stacey
(2008) suggests that the development of this knowledge in teachers can help alleviate
symptoms of, “shallow teaching syndrome,” which is characterized by heavy emphasis
on procedures within textbooks. This idea suggests that teachers with higher levels of
MKT more effectively choose and implement tasks of high cognitive demand aimed at
developing conceptual understanding in mathematics. This idea is not entirely supported
by research.

Research linking the MKT of teachers and their practices, in the absence of
student’s achievement scores, is difficult as it requires an analysis of both quantitative
and qualitative data. Instruments such as the Learning for Mathematics Teaching (LMT)
assessments from the University of Michigan serve as a way to quantify the levels of
knowledge for teaching individuals possess. Using these tools and classroom
observations, Copur-Gencturk (2015) analyzed the effect of teacher knowledge on
different components of reform-based classrooms, including the use of “worthwhile
tasks”, which were described similarly to those of high demand in that they were

complex with non-algorithmic thinking required. Upon analyzing the results of LMT
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scores and observation protocol for 21 teachers across 12 public elementary and middle
schools, no noticeable relationship was seen between the knowledge of teachers and their
selections of tasks that promote complex, conceptual thinking (p. 298). It is unclear from
this study if there were differences in the ways “worthwhile tasks” were identified in
comparison to the Task Analysis Guide (Stein et al., 2000). However, it is significant to
note that measured knowledge with a reputable tool did not correlate to differences in the
selection of tasks to frame learning experiences.

This lack of correlation was reiterated in a four-year longitudinal study involving
213 teachers. Wilhelm (2014) determined that teachers with high levels of content
knowledge for teaching, which combined CCK and SCK (Ball et al., 2008), did not select
mathematical tasks of high cognitive demand more often than teachers with less
knowledge. This study specifically utilized the Task Analysis Guide (Stein et al., 2000).
Though there was more use of tasks categorized as doing mathematics in the classroom
of teachers with higher knowledge scores, the statistical significance does not suggest
that improved teacher CCK and SCK will lead more teachers to use tasks of high
cognitive demand at a higher rate. This finding may be influenced by social pressures
within schools (e.g. mandated curricula, pacing, lessons) but this review of available
research suggests that one cannot assume a connection between the knowledge of
teachers and the use of high demand tasks. This lack of connection between the
importance of teacher content knowledge and use of high demand tasks brings into
question how the other domains of understanding required in the professions may affect

curricula use.
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PCK’s focus on the learning experiences, strengths and struggles of students may
be more relevant to the choosing of high demand tasks within the classroom since it
focuses not on the nature of mathematics, but on the needs of students. Cognitively
Guided Instruction (CGI) aims to develop teacher understanding of students' learning
trajectories and their influence on them (Carpenter, Peterson, Chiang & Loef, 1989). The
focus is sharing research on the development of understanding around a mathematical
concept and supporting teachers to plan and analyze how their actions can affect that in
the classroom. This links more closely to the ideas of PCK in design and has shown some
connection with the ways teachers select mathematical tasks in their classrooms.
Carpenter et al., (1989) present information on a four -week program meant to develop
teacher understanding of addition and subtraction learning in elementary schools.
Focusing on the types of problems that exist within a textbook, student strategies that
commonly occur and how to assess/address needs from these observations, teachers were
observed in their classrooms to analyze the tasks implemented. Though not linked to the
cognitive demand framework explicitly, it was determined that teachers receiving the
CGI training more frequently used complex tasks that promoted problem-solving
opportunities within the classroom (Carpenter et al., 1989). This suggests that
professional development around teacher knowledge can affect the use of high demand
tasks provided it targets knowledge linked closely to their everyday responsibilities as
educators.

Results from the 1999 TIMMS study suggest that American schools do not

necessarily need to alter the ways in which their teachers choose mathematical tasks
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within the classroom. Instead, a focus should be on supporting teachers to implement
them without lowering the level of demand placed on the students. Research suggests that
the MKT of teachers affects their actions in the classroom including how they adapt to
students’ ideas and misconceptions (Charalambous, 2010), an important aspect of
effectively implementing tasks of high cognitive demand. Addressing the cognitive
factors that affect the choosing of such tasks is important, but leaders in education must
also be aware of how teacher knowledge affects their implementation.

The benefits of using tasks of high cognitive demand on teacher achievement may
be negated by the actions of teachers in the classroom if they decrease the demand. As it
is important to address the ways in which the MKT of teachers affects the choice of such
tasks, it is equally important to know how it correlates with their ability to implement
them effectively. This aspect of research relies heavily on qualitative data as the details
regarding teaching interactions with students is what creates potential change in demand.
Research on implementation of high demand tasks may address different aspects of
teacher’s actions all correlated with the eight Effective Teaching Practices. Unless actions
are specifically specified, overall changes to practice associated with maintaining the
cognitive demand of tasks will be referred to as “standards-based teaching practices” for
the purposes of this review.

Copur-Gencturk (2015) presents an outline for a professional development model
that supports teacher development of content knowledge needed to be successful in
implementing tasks of high cognitive demand. This two and a half year learning

experience involved teachers in two courses. The first focused attention on different
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strands of the CCSS-M while focusing on the development of teacher PCK. This
combination of content and methods connected teacher learning to the types of problems
they would encounter when addressing student misconceptions. The second of the two
courses focused on real-world application for mathematics and was designed to develop
teacher CCK. Though this study did not reveal connections between developing a
teacher’s MKT and their use of high cognitive demand tasks, evidence of changes in
practice were seen. Of the 21 teachers that took part in the study, positive correlation was
seen between the rises in MKT scores of teachers and their use of standards-based
teaching practices. This was most apparent for teachers that began the study with the
highest knowledge scores using the LMT assessment of MKT and was not dependent on
the types of curricula being used across schools.

Wilhelm (2014) presents similar findings that suggest that developing a teacher's
MKT, specifically with a focus on PCK, can increase their ability to implement tasks of
high cognitive demand without altering the rigor. Wilhelm presents information
regarding teacher characteristics based on different quartiles of scores using the LMT
assessment. Combining these scores with qualitative data on implementation of tasks
using the IQA framework (Boston & Wolf, 2006) it was observed that teachers in the top
quartile on the LMT assessment were three times more likely to maintain the cognitive
demand of tasks during their implementation. Carpenter el al. (1989) provide more detail
into how this development of knowledge may materialize during classroom interactions.
As part of the four-week long CGI training, this study also identified correlations

between teacher knowledge and standards-based teaching practices. Specifically, teachers
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undergoing CGI training spent a lower percentage of class time explaining processes
(6.78% v. 8.24%), explaining answers (1.67% v. 2.33%) and more time listening to
student thoughts (7.46% v. 3.97%) (p. 517).

These studies suggest that professional learning aimed at raising domains of a
teacher’s MKT, specifically when PCK is a focus, can be beneficial in increasing their
ability to implement tasks of high cognitive demand without lowering their rigor.
Attention to the details of their implementation can effectively guide the decisions of
these leaders
Implications for Professional Development

Research on developing the MKT of teachers has failed to show a correlation to
the selection of tasks based on the research reviewed. If their level of demand is as
important to shaping a student’s view of mathematics as suggested by researchers (Doyle,
1983; Boston & Smith, 2009) then professional learning experiences should be designed
to increase their usage in classrooms. Copur-Gencturk (2015) suggests that the selection
of mathematical tasks is unlikely to be altered through any training that does not
explicitly address categorization of tasks as its goal and that this issue should be
addressed more explicitly (p. 314). Such training has been shown to create change in the
level of tasks used.

Boston and Smith (2009) identified changes in the types of tasks mentor teachers
utilized in their classrooms after undergoing a two-year professional learning experience
aimed at helping teachers in Grades 7-12 support pre-service teachers in the creation of

reform-based lesson plans. Over the course of these two years, teachers worked with
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researchers to analyze and plan around tasks using the Task Analysis Guide (Stein et al.,
2000). Within a year, teachers showed increases in the use of high demand tasks starting
at 44% of all tasks in the Fall and ending with 73% of all tasks in the Spring. The type of
knowledge developed during this professional development explicitly addressed the role
of tasks and provided teachers with a common framework to analyze their resources. This
success suggests that professional development plans aimed at increasing the use and
maintenance of high demand tasks must begin with a common framework for analyzing
the tasks available prior to undergoing training on their implementation.

Qualitative data surrounding the implementation of high demand tasks in
mathematics classrooms is difficult to analyze in reference to how professional
development altered teacher practice. Often, studies are not specific as to what common
actions were altered and seek to quantify the complex interactions of teaching. This
limitation considered, research on professional learning that increases the demand that
remains on students in the classroom has similarities and takeaways for schools’ leaders

The use of assessments such as the LMT to gauge teacher learning has proven that
professional development can increase MKT of individuals. This has shown to be
positively correlated to maintenance of high demand tasks (Wilhelm, 2014) and increase
of reform-based teaching practices (Copur-Gencturk, 2015; Carpenter et al, 1989).
Knowing that change in this aspect of practice is possible under the proper professional
settings, it is important to determine common features within each study.

The studies presented each focused on developing different domains of teachers

MKT. Knowing that the skills teachers need to implement high demand tasks extend
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beyond their own understanding of mathematics, the combination of studies shows that
increased teaching moves associated with the maintenance of tasks can be achieved
through focusing on their PCK. Each study provided teachers with opportunities to learn
about student thinking within the content of mathematics. This content-specific focus
aligns to the skills teachers will need in the act of teaching certain grade bands and
prepares them to be more responsive to their students. This knowledge, when presented
within small bands of content, is important to teachers as it provides them with the
knowledge to support student thinking rather than rely solely on algorithmic processes
(Charalambous, 2010). Any professional learning that attempts to be broader in the
coverage of grade band or mathematical content may limit the effects seen (Carpenter et
al., 1989).

Improving MKT levels of mathematics teachers requires professional
development that is sustained in duration. The four presented studies engaged students in
learning over the course of 2-4 years, with CGI courses being the one exception. This
course did not take place in incremental sessions over a long duration but instead over an
intensive, daily four-week span. Teachers within states, districts and schools all bring
varying levels of MKT to the classroom. Knowing that increases in knowledge can
change practice, dedication to long-term professional development plans is important for
school leaders. Copur-Gencturk (2015) highlights this need by presenting evidence that
MKT can be improved through professional development and that use of reform-based

practices are related to the level of MKT shown. This suggests that carefully planned
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professional learning could adapt to keep continually improving the MKT levels of
teachers and thus the practices in their classrooms.

Though limited in details as to what was specifically meant by “modeling” it is
important to address that these shown successes in changing teacher ability to maintain
the demand of tasks discussed the importance of modeling of practice by professional
development providers. Though not directly addressed as a reason for change, it is
important to consider how providing teachers with an example of what aspects of tasks
implementation look like (i.e. questioning) can affect their ability to replicate the process
with students.

Cultural Factors

Pre-service experience and professional learning can serve to develop a teacher’s
knowledge of reform-based practices, including the use and maintenance of tasks of high
cognitive demand. These learning opportunities may address the knowledge that
individuals need to teach; however, aspects of their experiences within education may
have already been shaped. A teacher’s beliefs can influence the decisions they make
within their classrooms. These beliefs are formulated from past experiences ranging back
from one’s own experiences as a student. Lortie (1975) describes these past experiences
as one’s time in the, “apprenticeship of observation.” This term describes the hours of
observing teachers interact with students one took part in prior to entering the profession.
These observations shape a teacher’s ideas of what teaching should entail. Not all of

these experiences are directly associated with the actions of a teacher. Dewey (1938)
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suggests that these experiences as a learner are categorized as either positive and negative
and one’s reactions to them help determine their influence on future practice.

Ernest (1989) defined subdivisions of teacher beliefs that affect their actions
within the classroom as well as providing groupings based on the characteristics of
individuals.

Beliefs about the Nature of Mathematics:
1. Instrumentalist- mathematics is collection of useful, unrelated facts, rules and
algorithms
2. Platonist- mathematics is a static body of knowledge that was discovered, not
created

3. Problem-Solving- mathematics is a continually evolving body of knowledge

Beliefs about Teaching Mathematics:
1. Instructor- the role of the teacher is to state mathematics principles
2. Explainer- the role of the teacher is to explain content clearly enough to
address the needs of students
3. Facilitator- the role of the teacher is to create learning experiences that
encourage student creation of their own mathematical understandings
Beliefs about Learning Mathematics:
1. Passive Recipient of Knowledge

2. Active Constructor of Knowledge
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Teachers may exhibit a range of beliefs within each subdivision and this combination
affects their interactions with students (Smith, 2000). These beliefs have the potential to
shape all aspects of the learning experiences provided to students including their access
to tasks of high cognitive demand and instruction that does not lower this rigor during
implementation.

Teacher beliefs have become a major focus on educational research as they are
being increasingly viewed as the most influential psychological factor affecting practice
(Pintrich, 1990). However, this process of connecting them to the use and maintenance of
high demand tasks is difficult as it is difficult to quantify one’s beliefs. Most research
involves the use of questionnaires and/or interviews that are coded to acquire insight into
the beliefs teachers have about mathematics teaching and learning’ but beliefs are often
impossible to observe and one is often unaware of their own beliefs (Ambrose, 2004).
Often these beliefs are inferred from qualitative data, a difficult practice any researchers
may exhibit different ideas about beliefs being excluded from actions/dialogue. (Pajares,
1992). Wilhelm (2014) provides one example of quantifying teacher beliefs in relation to
the use of high demand tasks. Using the Vision of High-Quality Mathematics Instruction
(VHQMI) framework (Munter, 2014). This survey categorizes teacher responses on a 0
(traditional) to 4 (reform-based) scale.

Similar to the findings related to teacher knowledge, Wilhelm (2014) found no
direct link between the beliefs of teachers and the use of tasks of high cognitive demand.
Teachers that favored traditional approaches and reform-based practices selected between

high and low tasks at near equal ratios. However, greater variation was shown between
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the choice of procedures with connections and doing mathematics tasks. Teachers with
higher VHQMI scores were more likely to choose the highest level of tasks within the
framework (p. 665). Teachers within the study received no formal training on the
mathematical task framework, so it is unclear from this study whether the selection of
tasks were influenced by other social implications such as mandated curriculum use. It is
unclear what control teachers had over this selection and if low level tasks were adapted
from higher ones in the text (Remillard, 2005) based on beliefs around the capability of
students ((Zohar, Degani & Vaaknin, 2001).

No significant correlation between teacher beliefs on the VHQMI instrument and
teaching practices is not surprising given the high level of use that most teachers exhibit
for district mandated curricula. These mandates limit options for instructional tasks. Once
high-quality instructional materials are selected for use, attention can turn to how teacher
beliefs affect the implementation of tasks. Beliefs about what is essential to effectively
teach mathematics often hinder the problem-solving opportunities provided to students
(McLeod & McLeod, 2002; Stigler & Hiebert, 1999). Teachers who possess a more
traditional view of mathematics learning will more frequently alter tasks to focus
attention on algorithmic thinking or achieving the correct answer (Henningsen & Stein,
1997) rather than on the process of problem-solving (Munter, 2014). For that reason, it is
important that professional development opportunities address how teacher beliefs affect
implementation of tasks.

Wilhelm (2014) suggests that the range of beliefs within a study of teachers has

less effect on the pedagogical practices. This study, which previously saw only teachers
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in the 1% quartile of MKT scores maintain high demand tasks during implementation,
suggests correlation between scores within the top three quartiles on the VHQMI and an
ability to maintain high demand tasks during implementation. This result, specifically the
diversity in scores using the VHQMI instrument, shows that teachers do not have to hold
all reform-based beliefs in order to effectively implement high demand tasks. The issue
then becomes, if the beliefs of teachers affect how they see, interpret and do within the
classroom (Anderson et al., 2005; Grant, Hiebert & Wearne, 1998), how can professional
development be designed to help teachers maintain high levels of demand in their
instruction?
Implications for Professional Development

Structuring professional development with the goal of moving teacher beliefs to
reflect more alignment with reform-based practices is difficult due to the unique
experiences that have shaped an individual’s belief systems. Due to the complexity of
beliefs and, often, an inability to articulate one’s own (Pajares, 2012) professional
development research has shown some agreement that altering beliefs starts with
increasing teacher knowledge.

Anderson et al., (2005) suggest a model of factors that influence teacher beliefs
regarding the importance of promoting problem-solving through the use of high demand

tasks (Figure 3).
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Figure B.3

Model of Factors that Influence a Teacher’s Problem-Solving Beliefs (Anderson,

Sullivan, 2005)

White &

Beliefs
Professed Beliefs

Practices

Social Context
of Teaching

This model suggests that teacher beliefs are most affected by their own knowledge and

curriculum being used within the school. School leaders can provide support in the area

of curriculum by choosing high quality instructional materials that have a higher

percentage of tasks of high cognitive demand (Boston & Smith, 2009). However, the

development of teacher knowledge should be the primary focus on professional

development sessions.

Knowing the correlation that exists between teacher knowledge and their actions

related to high cognitive demand tasks, it is important to identify how professional

development can address these issues. Carpenter et al. (1989) demonstrate that

professional learning around students' understanding of specific content in their CGI

training can alter the beliefs teachers possess. This four-week training showed evidence
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of increased teaching beliefs about students’ ability to problem-solve and that their
teaching should accentuate more about concepts than procedures (p. 525). In alignment
with the framework in Figure 3, this belief system was necessary to create the change in
practice previously discussed in this research though it is unclear if it was linear or
concurrent change that occurred.

The CGI learning experiences provide school leaders with evidence that
developing teaching MKT can lead to alterations in their beliefs about mathematics
teaching and learning; however, Anderson, White and Sullivan (2005) suggest that this
simplistic model ignores the past experiences of teachers and how this “apprenticeship of
observation,” (Lortie, 1975) influences their actions. Their revised model (Figure 4)
depicts the strongest connection to the formation of teacher’s beliefs about teaching and

learning are their past school experiences.
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Figure B.4
Revisions of Raymond (1997) Model of the Relationship between Beliefs and Practice
(Anderson, White & Sullivan, 2005)

Social
teaching
Past school nomms
experiences Teacher Teacher's life
education program outside school

'4 N

Mathematics Mathematics teaching
beliefs practices
Immediate /
/ classroom
) situation
Early family Personality traits

experiences f of the teacher

Students’ lives
outside school —) indicates strong influences

P indicates moderate influences

—)- indicates slight influences

To address the models of teaching individuals have experienced in their own
schooling, past professional development models have attempted to expose teachers to
this process through observations of reform-based teaching. However, the end results did
not match the goals of the researchers. Grant et al., (1998) suggests that teachers who
have beliefs that do not match the practices being exhibited ignore or identify aspects of
teaching other than the reform-based ones on display. In this study, modeling reform-
based instruction resulted in 2 out of 9 teachers attending to the intended aspects of
practice being shown. These findings were mirrored in additional studies. Maass, Swan,
and Aldorf (2017) identified differences in what teachers noticed in reform-based
teaching in an international study across twelve countries. This discrepancy solidifies the

idea that beliefs can affect what educators see within classroom interactions (Anderson et
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al., 2005) and that educators may ignore pedagogy that does not match their beliefs about
teaching and learning (Borko et al., 1997). This finding requires professional
development providers to look for alternative means to hasten belief change.

Research on changes in teacher’s beliefs around reform-based practices suggest that
modeling of practice is insufficient to create change in teacher beliefs. Instead,
professional learning must concentrate on bringing about conflicts in the belief schemes
of individuals (Son & Kim, 2016; Francis, 2015). This is achieved through ongoing
cycles of reflection in which teachers address their practices, adaptations to their practice,
and their ideas about what this means about effective pedagogy. Ambrose (2004)
suggests that this process can be undertaken with prospective teachers. Using surveys and
interviews prior to and following their participation in the Children’s Mathematical
Thinking Experience (CMTE) that focused on developing knowledge of student-created
strategies with fractions, incremental growth in the beliefs of prospective teachers were
seen. This was most clearly seen in their appreciation for multiple solution strategies and
that focusing solely on standard algorithms does not meet the learning needs of all
students.

Mewborn (1999) describes similar growth in a study of four pre-service teachers in
elementary schools. Over an 11-week cycle of viewing implementation of high demand
tasks, discussing features of implementation, planning lessons, teaching small groups of
students and reflecting upon the experience. The researcher in the study attributed
successes in changing teacher beliefs to the presence of a field experience, collaborative

and non-evaluative community, time for reflection and content-specific professional
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learning. These collaborative learning experiences helped teachers to navigate the social
pressures and constraints seen within schools (Francis, 2015).

Changes in teacher beliefs are viewed as a necessary aspect of changing towards
reform-based practices, including the use of tasks of high cognitive demand. It is difficult
for researchers to identify features of professional development that will change existing
beliefs as their roots and severity vary by individuals. Review of these studies suggests
the best designed professional learning should include collaboration around actual
experiences in the classroom as a method to reflect upon the actions of students and
teachers. In each of these settings, teachers had the opportunity to teach, reflect and share
their experiences with other educators and a knowledgeable researcher taking on the role
of an instructional coach. This presence aided educators in noticing aspects of instruction
that may have been ignored by individuals.

Conclusion

International rankings in mathematics suggest that the American education system
needs widespread reform. The consistent vision of NCTM to engage students in frequent
acts of problem-solving is not a reality in many classrooms. In order to develop student
conceptual understanding of grade level topics, it is suggested by researchers that
teachers provide their students with more opportunities to engage with tasks of high
cognitive demand (Stein & Lane, 1996). This process begins with the choice of high
demand tasks as that frames the opportunities for learning that are possible (Boston &
Smith, 2009). Their implementation must then not fall into the many pitfalls that result in

lowering rigor, specifically directing attention purely acquisition of an answer (Stein et
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al., 1996). Choosing and implementing these high demand tasks is difficult with a diverse
student body and should, therefore, be the focus on professional learning if real change is
to be realized.

Professional learning aimed at increasing the use of high demand tasks in the
classroom has proven unsuccessful through means of developing teacher knowledge
and/or beliefs. Though these characteristics are important to the learning opportunities
provided to students, research suggests that this attribute of teaching should be explicitly
taught to educators. Sessions that use a standard framework, such as the Task Analysis
Guide (Stein et al., 2000), have proven to be successful in increasing the use of these
tasks in classrooms. This framework provides teachers with clear language about the
attribute of tasks in the higher and lower ends of mathematical thinking. School leaders
can hasten this change by providing teachers with reform-based instructional materials
that provide a higher percentage of high demand tasks than traditional ones. Once
educators are aware of the purpose and characteristics of high demand tasks, professional
learning can shift to focus on their implementation.

In order to positively change the percentage of high demand tasks that educators
implement without lowering the rigor, professional learning must address an individual’s
knowledge and beliefs concurrently. Throughout this review, research has suggested that
learning that focuses on these two attributes of teachers can change their implementation
of tasks. Commonalities in these studies suggest that any professional learning setting

with this goal should include
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1. Content-focused learning- professional learning that created changes in teacher
practice was centered around specific mathematical content. In-depth analysis of
specific concepts prepares teachers to more adequately adapt to the ideas of their
students while implementing tasks. Carpenter et al., (1989) suggests that as the
topic of focus becomes broader, effects on practices will be decreased.

2. Supports Reflection- successes in professional learning around high demand tasks
aligns learning to the everyday practices of teachers. Many of the studies provided
teachers with opportunities to try new pedagogy with students, reflect upon their
experiences individually and with others. This often includes collaboration with
researchers or instructional coaches that can help educators notice aspects of
practice that may be otherwise missed. This active process is important especially
in the creation of change in teacher beliefs around the types of learning
experiences students need.

3. Sustained in Duration- all studies analyzed described professional learning that
extended beyond one-and-done formats. Teachers engaged in active cycles of
learning lasting multiple years if facilitated in increments or over intense multi-
week, daily training.

Limitations
Research related to teacher knowledge and belief structures is expansive due to the
ways in which these factors affect the learning opportunities provided to students. This
research was limited in the ways in which it addressed, specifically, tasks of high cognitive

demand. Ideally, this review would be able to utilize research that focused on the Task
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Analysis Guide (Stein et al., 2000); however, it was necessary to pull research without this
explicit connection for this review. Though complexity of tasks was addressed throughout,
it is unclear if the framework used in these studies mirrored that of the Task Analysis
Guide (Stein et al., 2000).

Any analysis of practice that attempts to make connection to an educator’s beliefs
about mathematics teaching and learning must attempt to establish a framework to quantify
that which may not be possible to see. Pajares (2012) suggests that interviews/observations
and surveys both pose equally daunting challenges in categorizing beliefs as observations
require research to interpret complex actions. It is difficult to remove human elements from
this process; therefore, causing variation in what is being quantified in the study. Surveys
may be equally unsuccessful as they rely on teachers to accurately identify beliefs that they
may not be aware of themselves. These difficulties may overlook contextual aspects of

schools that affect the actions of teachers in their classrooms.
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Appendix C

WHITE PAPER

Saint Edmond’s Academy [SEA]
Mathematics Department
2020-2021

How can we ensure that we are providing our students with a comprehensive
mathematics education that prepares them for high school?

What tools do we currently use to evaluate student readiness for high school?
Currently, the only yearly assessment tool SEA uses to evaluate student progress
compared to peers in other schools is the Educational Records Bureau’s (ERB)
Comprehensive Testing program (CTP) assessment, which occurs each Spring. This test
incorporates multiple mathematics sections scored in relation to national, suburban, and
independent school averages. Table 1 shows the comparison of SEA students to other
independent school students during the Spring of 2021’s testing period on the
Mathematics subtest. This does not include detailed information about the scoring
relative to the different domains of mathematics tested, but provides an overview of SEA
students in comparison to their peers in other independent schools. These scores are part
of the overall student profile that local high schools use to determine a candidate’s
readiness for their programming; therefore, they should be reviewed as part of any in-
depth review of our curriculum.
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ERB Mathematics Scores in Relation to Independent Schools

Mathematics (IN)

The ERB assessments, including the

(2020-2021) Mathematics subtest, advertises a

I Below Average [l Average Above Average

focus on content related to the
Common Core State Standards for
Mathematics (CCSS-M) and a focus
on conceptual understanding and
problem-solving ability. These
attributes can help guide our work
within SEA’s mathematics
curriculum.

Grade 4

Grade 5

Grade 6

Grade 7

Standardized tests like the CTP assessments provide one window into how we can
compare SEA students’ mathematics performance with students from other similar
schools. To more fully understand our students’ knowledge and readiness, we need more
than a single test score. Below are questions we can use as a starting point to think about
how we can broaden the data points used to assess students’ readiness for high school.

Questions for Us to Consider:

1. In which mathematics courses are our students placed when they enter high
school?

2. What areas of strength and improvement do high schools teachers say are
common with our students?

3. What trends can be seen in ERB data across multiple years of the same cohort
of students?

4. What might be some root causes of our relatively low scores within grade
levels?

5. How do our students in grade level, accelerated and/or the Andre program score
relative to one another and to students in similar independent schools?

What types of mathematical knowledge do we aim to address in our teaching?
The ERB CTP assessment advertises a focus on assessing students’ conceptual
understanding and problem-solving abilities. These types of attributes should also be a
focus of our work in preparing students for high school mathematics. As educators, we
need to address both our students’ conceptual and procedural knowledge. These two
overarching attributes can guide our work moving forward.
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Conceptual Knowledge concentrates on relationships between pieces of information and
forming connections between them.

Procedural Knowledge is a familiarity with symbols and conventions for configuring
these symbols as well as an understanding of the rules and for solving mathematical
problems. (Hiebert, 1986)

These areas of focus will guide our work as we review SEA’s mathematics curriculum. It
is essential to consider the learning experiences needed to develop these two types of
understanding as well as the sequence in which students should engage with different
types of mathematical tasks. The National Council of Teachers of Mathematics (NCTM)
suggests that developing students’ conceptual knowledge should precede instruction
focused on procedural knowledge (NCTM, 2014). The Council contends that teaching a
procedure before its conceptual backing will reduce student engagement and their
understanding of concepts.

How do we develop conceptual knowledge in our students?

Developing our students’ understanding of mathematical concepts relies heavily on both
our choice of curriculum and our daily use of it. Researchers Boston and Smith (2009)
suggest that if educators are working to develop conceptual understanding, their initial
steps must be to select tasks that require a high level of cognitive demand. These types of
tasks can be used to set parameters for student thinking and highlight connections
between mathematical ideas. Enacting these tasks routinely and effectively with students
have been shown to increase student achievement on assessments focused on problem-
solving skills (Stein & Smith, 1998). It is important that we work as a department to
review our current written curriculum to determine what types of learning experiences we
are providing to our students. When reviewing our curriculum, it is important for us to
establish a common language around what constitutes a high-demand task and a low-
demand task. Researchers Smith and Stein (2011) encourage the use of a four-point scale
to categorize tasks. These include, in order from lowest to highest demand, memorization,
procedures without connections, procedures with connections and doing mathematics.
The latter two scale points within this framework are considered to be tasks of high
cognitive demand that may be utilized more often to develop students’ conceptual
knowledge.
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Figure C.1
Levels of Cognitive Demand Framework

LEVELS OF COGNITIVE DEMAND

Lower Level Higher Level
Memorization Procedures with Connections
- Reproducing facts, rules, formulas or definitions with no connection to - Attention on purpose of procedure and understanding of mathematical
underlying meaning concepts
- Cannot be solved using procedures, because a procedure does not - Suggest pathway to follow that is connected to conceptual idea
exist or because the time offered is too short to use a procedure - Represented in multiple ways
- Not ambiguous - Requires cognitive effort
Procedures without Connections Doing Mathematics
- Algorithmic, use of procedure is specifically called for - Requires complex and nonalgerithmic thinking
- Little ambiguity - Requires exploration and understanding of mathematical concepts,
- No connection to meaning that underlies the procedure processes or relationships
- Focus on correct answer, rather that developing mathematical - Requires considerable cognitive effort
understanding - Requires students to analyze the task and examine constraints that
- No explanation required may limit the solution or sirategies

Levels of Cognitive Demand Framework used to categorize mathematical tasks. Smith,
M.S. & Stein, M. K. (2011, p. 16). 5 Practices for orchestrating productive mathematics
discussions. Reston, VA: National Council of Teachers of Mathematics

Questions to Consider in Reviewing Curriculum for Cognitive Demand.:
1. How prevalent are low and high demand tasks in our existing curriculum as
written?
2. How often do we use low and high demand tasks during the course of a unit?
3. Is there a need to increase the use of high demand tasks within certain units?

How do we develop procedural knowledge of mathematics in our students?
Procedural knowledge is an important component of mathematical success that our
students need for high school. This knowledge includes the abilities to accurately identify
and apply relevant procedures while possessing the knowledge to modify mathematical
strategies to meet the needs of a certain context. These complex skills must begin with a
strong understanding of mathematics concepts and end with students understanding a
variety of mathematical procedures. (NCTM, 2014). In addition to being founded on
student conceptual understanding, NCTM suggests that the development of this
procedural knowledge must build upon familiar procedures. Students must be able to
access their prior knowledge to develop a more in-depth understanding of procedures and
work flexibly with them. This reliance on coherence across grade levels and within them
is essential to putting students in a position to succeed in mathematics.

How well is our curriculum aligned across grade levels in relation to CCSS-M?

A focus on alignment to the CCSS-M is important to consider in our collaborative work
with in the Mathematics Department as it is a guide for assessments, such as the ERB
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CTP, and provides a clear picture of what students are expected to know in mathematics
when leaving Grade 8.

SEA advertises an accelerated mathematics curriculum from Grade 2 to graduation. This
one year acceleration of programming is used in all grade level courses with the option
for students to take part in advanced courses. This acceleration ensures that all students
will take a year of Algebra I before moving to high school. When using acceleration for
all students, it is important to consider the curricular units that are used within each
course leading up to Algebra I and whether they address the prerequisite knowledge
students will need to succeed. This focus on vertical alignment can be completed with the
support of existing educational resources, such as textbook teacher’s editions.

“Vertical Alignment articulates the logical consistent order for teaching the standards-
based content in a subject area from one grade level or course to the next.”
(Case & Zucker, 2005, p. 1)

Vertically aligning our curriculum can start with the resources that we typically use in the
classroom. Though there are multiple learning options for mathematics education (K-8)
most, including most of our own selected series, suggest alignment to the CCSS-M.
Currently, all but one of the textbook series used within the grade-level courses, those not
in the honors program, at SEA has been evaluated for its alignment to the CCSS-M.

Table C.1
EdReports Evaluations (Focus and Coherence) for Textbook Series

EdReports Evaluation Results: Textbooks Series Used at Saint Edmond’s Academy
Focus and Coherence

Meets Expectations McGraw-Hill: My Math (Grade 1)
McGraw-Hill: My Math (Grade 2)
McGraw-Hill: My Math (Grade 3)
McGraw-Hill: My Math (Grade 4)
McGraw-Hill: My Math (Grade 5)

enVision A/G/A: Algebra I

Partially Meets Expectations McGraw-Hill: My Math (K)

Does Not Meet Expectations

Not Evaluated McDougal- Littell: Pre-Algebra
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Meets Expectations in Later McGraw-Hill: Math Connects (Course 2)*
Publication of Textbook

Partially Meets Expectation in McGraw-Hill: Math Connects (Course 1)*
Later Publication of Textbook

*Currently, SEA uses the Math Connects (Course 1 and Course 2) series published in
2012. EdReports provides an analysis of the 2014 version of this text.

What tools can be used to review our current vertical alignment?

Establishing a holistic view of a student’s time in SEA mathematics courses can be
challenging. It is difficult to adapt to the needs of students who are entering the program
late in their middle school careers; however, having a clear picture of the curriculum may
be able to support our work with the boys. When using the CCSS-M as a trajectory, we
can utilize multiple publications to help review our curriculum choice.

Achieve the Core is a free resource that provides schools with instructional reference
tools for use in accordance with the CCSS-M. These include actual mathematical tasks as
well as administrative documents aimed at helping educators make curricular decisions.
The Coherence Map available on the site can be a valuable tool for analyzing our
development of content between grade levels or within each. This tool provides a concept
map of standards linked to the prerequisite skills and connections to content a student will
encounter in later coursework. In addition to using this tool to support vertical and
horizontal alignment of mathematical topics, Achieve the Core provides documentation
categorizing the relative importance of different standards by grade level called, Focus of
the Grade. Using these tools, we can conduct a review of SEA’s curriculum and its
alignment to the CCSS-M. This process is complex, but can be supported by a few
guiding principles:

A Know our Materials Well- Starting with a solid understanding of the textbook
series we use is important to guiding our work together. This understanding
includes how the series develops concepts over the course of a year and how
learning opportunities relate to CCSS-M recommendations. It is important to
consider that not all standards are treated alike. A review of each textbook series
in relation to the standards determined to be major, supporting or additional by

Achieve the Core will help support any instructional decisions we make as a team.
It is also important to consider the realistic completion of content that we strive
for each year. Knowing the number of units that we can adequately address during
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an academic year will be important in determining our mathematical content
priorities.

Identify Questionable Areas within Textbooks- The EdReports analysis of our
textbook series choices provides a good foundation for us to understand the
development of our curriculum. This data allows us to focus more attention on the
areas of concern, such as Math Connects (K) and Course I, and identify what
issues with alignment to the CCSS-M were found before addressing them in our
own work.

Identify Questionable Areas within our Curriculum- Dedication to an accelerated
mathematics program requires deviation from the outline of learning found in
CCSS-M and should be the focus of our work together. This deviation begins in
Grade 2 as students engage with multiple years of content during the academic
year. It will be important for us to ensure this is done in a way that support the
long-term success of the boys.

Start with the End in Mind- Our goal of a solid understanding of Algebra I content
by the end of 8th grade provides us with a target for our work. Using this as our
end goal, Achieve the Core’s Coherence Map can support us to identify when and
how students acquire the prerequisite skills needed to be successful in Algebra I.
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Appendix D: Scope and Sequence- Standards Alignment

Key: Green (Major Work of the Grade); Blue (Supporting Cluster); Black/Yellow (Additional Cluster)

Kindergarten

Timeline | F€SSON Unit Standard | pERCa | Chapter Synopsi
€€ | Numbers Addressed u 9 ays apter Synopsis
Towards
McGraw Hill Grade K Chapter 1: Numbers 0 to 5
K.CC.4; K.
CC.4a; K
L1 Count 1, 2,and 3 CC.4b: K
CC.5
K.CC.3; K.
. CC.4; K.CC.
L2 Read and Write 1, 2, and 3 4a: K.CC
4c; K.CC.5
K.CC.4; K.
CC.4a; K
L3 Count4 and 5 CC.4b: K
CC.5
K.CC.3; K.
. CC.4; K.CC.
L4 Read and Write 4 and 5 4a: K.CC
4c; K.CC.5
. K.CC.3; K.
L5 Read and Write Zero cos
L6 Equal To K.CC.6
L7 Greater Than K.CC.6
L8 Less Than K.CC.6
K.CC.6; K.
L9 Compare Numbers 0 to 5 cC.7
K.CC.3; K.
L10 One More CC.4K.CC.
4c; K.CC.5
K.CC.3; K.
) ) . CC.4; K.CC.
L11 Problem-Solving Strategy: Draw a Diagram 4a: K.CC
4b; K.CC.5
McGraw Hill Grade K Chapter 2: Numbers to 10
K.CC4; K
CC.d4a; K
L1 Numbers 6 and 7 CC.4b: K
CC.5
K.CC.4; K.
CC.4a; K
L2 Number 8 CC.4b: K
CC.5
K.CC.3; K.
CC.4; K.CC.
L3 Read and Write 6, 7, and 8 4a; K.CC.4b
K.CC.4c; K
CC.5
K.CC.4; K
CC.4a; K
L4 Number 9 CC.4b: K
CC.5
K.CC.4; K.
CC.4a; K
L5 Number 10 CC.4b: K
CC.5
K.CC.3; K
" CC.4; K.CC.
L6 Read and Write 9 and 10 4a K.CC 4c:
K.CC.5
K.CC.3; K.
. . . CC.4; K.CC.
L7 Problem-Solving Strategy: Act it Out 43 K.CC
4b; K.CC.5
K.CC.6; K.
L8 Compare Numbers 0 to 10 co.7
K.CC.3; K.
L9 One More with Numbers to 10 CC.4 K.CC.
4c
L10 Ordinal Numbers to Fifth K.CC.4a
L11 Ordinal NUmbers to Tenth K.CC.4a

McGraw Hill Grade K Chapter 3: Numbers Beyond 10
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L1

Numbers 11 and 12

K.CC.3; K.
CC.4; K.CC.
4a; K.CC
4b; K.CC
4c; K.CC.5

L2

Numbers 13 and 14

K.CC.3; K.
CC.4;K.CC.
4a; K.CC
4b; K.CC
4c; K.CC.5

L3

Number 15

K.CC.3; K.
CC.4;K.CC.
4a; K.CC
4b; K.CC
4c; K.CC.5

L4

L5

Numbers 16 and 17

Numbers 18 and 19

K.CC.3; K.
CC.4;K.CC.
4a; K.CC
4b; K.CC
4c; K.CC.5

K.CC.3; K.
CC.4;K.CC.
4a; K.CC
4b; K.CC
4c; K.CC.5

Number 20

K.CC.3; K.
CC.4;K.CC.
4a; K.CC
4b; K.CC
4c; K.CC.5

Problem-Solving Strategy: Draw a Diagram

Count to 50 by Ones

K.CC.3; K.
CC.4; K.CC.
4a; K.CC
4b; K.CC.5

K.CC.1; K
CC.2; K.CC.
3

Count to 100 by Ones

K.CC.1; K.
CC.2; K.CC.
3

L10

Count to 100 by Tens

K.CC.1; K
CC.2; K.CC.
3

McGraw Hill Grade K Chapter 4: Compose and Decompose Numbers to 10

Kindergarten

Make 4 and 5

K.OA1

Take Apart 4 and 5

K.OA.1; K.
OA.3

Make 6 and 7

K.OA1

Take Apart 6 and 7

K.OA.1; K.
OA.3

Problem-Solving Strategy: Act it Out

Make 8 and 9

K.OA.1

K.OA1

Take Apart 8 and 9

K.OA.1; K.
OA.3

Make 10

K.OA.1; 4.
OA.4

Take Apart 10

McGraw Hill Grade K Chapter 5: Addition

K.OA.1; K
OA.3

Addition Stories

K.OA.1; K.
OA.2

Use Objects to Add

K.OA.1; K.
OA.2

K.OA.1; K
OA.2; K.OA.
L3 Use the + Symbol 5
K.OA.1; K.
OA.2; K.OA.
L4 Use the = Symbol 5
K.OA.1; K
L5 How Many in All? OA.2; K.OA.
5

166




Appendix D: Scope and Sequence- Standards Alignment

K.OA.1; K.
L6 Problem Solving Strategy: Write a Number Sentence OA.2; K.OA.
5
L7 Add to Make 10 K.OA.4
McGraw Hill Grade K Chapter 6: Subtraction
. . K.OA.1; K.
L1 Subtraction Stories OA2
. K.OA.1; K.
L2 Use Objects to Subtract OA2
K.OA.1; K.
L3 Use the - Symbol OA.2; K.OA.
5
K.OA.1; K.
L4 Use the = Symbol OA.2; K.OA.
5
K.OA.1; K.
L5 How Many Are Left? OA.2; K.OA
5
K.OA.1; K.
L6 Problem Solving Strategy: Write a Number Sentence OA.2; K.OA.
5
L7 Subtract to Take Apart 10

McGraw Hill Grade K Chapter 7: Compose and Decompose Numbers 11 to 19

L1 Make Numbers 11 to 15 K.NBT.1
L2 Take Apart Numbers 11 to 15 K.NBT.1
L3 Problem Solving Strategy: Make a Table K.NBT.1
L4 Make Numbers 16 to 19 K.NBT.1
L5 Take Apart Numbers 16 to 19 K.NBT.1
McGraw Hill Grade K Chapter 8: Measurement
K.MD.1; K.
L1 Compare Length MD.2
) K.MD.1; K.
L2 Compare Height MD.2
L3 Problem Solving Strategy: Check and Revise K'\,/\IA%12 K.
. K.MD.1; K.
L4 Compare Weight MD.2
L5 Describe Length, Height and Weight K“,('A%12’ K.
. K.MD.1; K.
L6 Compare Capacity MD.2
McGraw Hill Grade K Chapter 9: Classify Objects
L1 Alike and Different K.MD.3
L2 Problem Solving Strategy: Use Logical Reasoning K.MD.3
L3 Sort by Size K.MD.3
L4 Sort by Shape K.MD.3
L5 Sort by Count K.MD.3
McGraw Hill Grade K Chapter 10: Position
L1 Above and Below K.G.1
L2 In Front of or Behind K.G.1
L3 Next to or Beside K.G.1
L4 Problem Solving Strategy: Act It Out K.G.1
McGraw Hill Grade K Chapter 11: Two-Dimenstional Shapes
K.G.2; K.G.
L1 Circles and Rectangles 3; K.G.4; K.
G.5
K.G.2; K.G.
L2 Circles and Triangles 3; K.G.4; K.
G.5
K.G.2; K.G.
L3 Squares, Rectangles, Triangles and Circles 3; K.G.4; K.
G.5
K.G.2; K.G.
L4 Hexagons 3; K.G.4; K.
G.5
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Appendix D: Scope and Sequence- Standards Alignment Kindergarten

L5 Shapes and Patterns K46|§GKE,G
L6 Shapes and Positions K2G|2(|;(5G
L7 Compose New Shapes K5G|§GKGG
L8 Problem Solving Strategy: Use Logical Reasoning KSG|§GK6G
L9 Model Shapes in the World K'G'25; Ke.

McGraw Hill Grade K Chapter 12: Three-Dimensional Shapes

K.G.2; K.G.
L1 Spheres and Cubes 3 KG.4
) K.G.2; K.G.
L2 Cylinders and Cones 3 KG.A
L3 Compare Solid Shapes K.G.4
L4 Problem Solving Strategy: Act it Out K'G'24; KG.
K.G.1;K.G.
L5 Model Solid Shapes in the World 2; K.G.3; K.
G.4;KG.5
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Appendix D: Scope and Sequence- Standards Alignment

Key: Green (Major Work of the Grade); Blue (Supporting Cluster); Black/Yellow (Additional Cluster)

G1

N Lesson . Standard Sta_n d_ard
Timeline Numbers Unit Addressed Building
Towards
McGraw Hill Grade 1 Chapter 1: Addition Concepts

L1 Addition Stories 1.0A1

L2 Model Addition 1.0A.1

L3 Addition Number Sentences 1.0A1

Add 0 1.0A3

—

Vertical Addition 1.0A.6

L6 Problem Solving Strategy: Write a Number Sentence 1.0A1

L7 Ways to Make 4 and 5 1.0A.6

L8 Ways to Make 6 and 7 1.0A.6

Ways to Make 8 1.0A.6

L10 Ways to Make 9 1.0A.6
L11 Ways to Make 10 1.0A.6

. . 1.0A.6; 1.
L12 Find Missing Parts of 10 OA8
L13 True and False Statements 1.0A.7

McGraw Hill Grade 1 Chapter 2: Subtraction Concepts

L1 Subtractions Stories 1.0A1
. 1.0A.1; 1.
L2 Model Subtraction OA 4
L3 Subtraction Number Sentences 1.0A1
Subtract 0 and All 1.0A.3

Vertical Subtraction

1.0A.6

Problem Solving Strategy: Draw a Diagram 1.0A1

L7 Compare Groups 1.0A.1
L8 Subtract from 4 and 5 1.0A.6
Subtract from 6 and 7 1.0A.6

L10 Subtract from 8 1.0A.6
L11 Subtract from 9 1.0A.6
L12 Subtract from 10 1.0A.6
L13 Relate Addition and Subtraction 1.0A.6

True and False Statements 1.0A.7

McGraw Hill Grade 1 Chapter 3: Addition Strategies to 20
1.0A.5; 1.
L1 Counton 1, 2,0r 3 OA.6
. . 1.0A.5; 1.
L2 Count on Using Pennies OA 6
. 1.0A5; 1.
L3 Use a Number Line to Add OA.6
L4 Use Doubles to Add 1.0A.6
L5 Use Near Doubles to Add 1.0A.6
L6 Problem Solving Strategy: Act it Out 1.0A1
L7 Make 10 to Add 1.0A.6
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. 1.0A.1; 1.

L8 Add in Any Order OA.3
1.0A.2; 1.

L9 Add Three Numbers OA 3

McGraw Hill Grade 1 Chapter 4: Subtraction Strategies to 20

G1

1.0A5; 1.
L1 CountBack 1,2, or 3 OA.6
. 1.0A.5; 1.
L2 Use a Number Line to Subtract OA 6
L3 Use Doubles to Subtract 1.0A.6
L4 Problem Solving Strategy: Write a Number Sentence 1.0A1
L5 Make 10 to Subtract 1.0A.6
1.0A4; 1.
L6 Use Related Facts to Add and Subtract OA8
L7 Fact Families 1.0A.6
. 1.0A4; 1.
L8 Missing Addends OA.8

McGraw Hill Grade 1 Chapter 5: Place Value

1.NBT.2; 1.
L1 Numbers 11 to 19 NBT 2b

1.NBT.2; 1.

L2 Tens NBT.2a; 1.
NBT.2c
L3 Count by Tens Using Dimes 1.NBTA1

1.NBT.2; 1.

L4 Ten and Some More NBT.2a; 1.
NBT.2¢c

1.NBT.2; 1.

L5 Tens and Ones NBT.2a; 1.
NBT.2b

1.NBT.2; 1.

NBT.2a; 1.
L6 Problem Solving Strategy: Make a Table NBT.2¢c

1.NBT.2; 1.

NBT.2a; 1.
L7 Numbers to 100 NBT.2¢c
L8 Ten More, Ten Less 1.NBT.5
L9 Count by Fives Using Nickels 1.NBT.1

L10 Use Models to Compare Numbers
L11 Use Symbols to Compare Numbers

L12 Numbers to 120 1.NBT A1
L13 Count to 120 1.NBT A1
L14 Read and Write Numbers to 120 1.NBT A1
McGraw Hill Grade 1 Chapter 6: Two Digit Addition and Subtraction
L1 Add Tens 1.NBT4
L2 Count on Tens and Ones 1.NBT4
L3 Add Tens and Ones 1.NBT4
L4 Problem Solving Strategy: Check, Guess and Revise 1.NBT.4
L5 Add Tens and Ones with Regrouping 1.NBT.4
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Appendix D: Scope and Sequence- Standards Alignment

L6 Subtract Tens 1.NBT.6
L7 Count Back by 10s 1.NBT.6
L8 Relate Addition and Subtraction of Tens 1.NBT.6

McGraw Hill Grade 1 Chapter 7: Organize and Use Graphs

L1 Tally Charts 1.MD.4

L2 Problem Solving Strategy: Make a Table 1.MD.4

L3 Make a Picture Chart 1.MD.4

L4 Read Picture Graphs 1.MD.4
e

L5 Make Bar Graphs 1.MD.4

L6 Read Bar Graphs 1.MD.4

McGraw Hill Grade 1 Chapter 8: Measurement and Time

L1 Compare Lengths 1.MD.1
L2 Compare and Order Lengths 1.MD.1
L3 Nonstandard Units of Length 1.MD.2
L4 Problem Solving Strategy: Guess, Check and Revise 1.MD.2
e
L5 Time to the Hour: Analog 1.MD.3
L6 Time to the Hour: Digital 1.MD.3
L7 Time to the Half Hour: Analog 1.MD.3
L8 Time to Half Hour: Digital 1.MD.3
L9 Time to the Hour and Half Hour 1.MD.3

McGraw Hill Grade 1 Chapter 9: Two Dimenional Shapes and Equal Shares

L1 Squares and Rectangles 1.G.1

L2 Triangles and Trapezoids 1.G.1

L3 Circles 1.GA1

L4 Compare Shapes 1.G.1
|

LS Composite Shapes 1.G.2

L6 More Composite Shapes 1.G.2

L7 Problem Solving Strategy: Use Logical Reasoning 1.G.2
-]

L8 Equal Parts 1.G.3

L9 Halves 1.G.3

L10 Quarters and Fourths 1.G.3

McGraw Hill Grade 1 Chapter 10: Three-Dimensional Shapes

L1 Cubes and Prisms 1.G.1
L2 Cones and Cylinders 1.G.1
L3 Problem Solving Strategy: Look for a Pattern 1.GA1
L4 Combine Three-Dimensional Shapes 1.G.2
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Appendix D: Scope and Sequence- Standards Alignment

Key: Green (Major Work of the Grade); Blue (Supporting Cluster); Black/Yellow (Additional Cluster)

G2

Lesson Standard Standard
Timeline Numbers Unit Addressed Building | Days Chapter Synopsis
Towards
McGraw Hill Grade 2 Chapter 1: Apply Addition and Subtraction Concepts
2.0A.1; 2.
L1 Addition Properties OA.2; 2.NBT.
5; 2.NBT.9
2.0A.1; 2.
L2 Count On to Add OA2
2.0A.1;2
L3 Doubles and Near Doubles OA.2
2.0A1; 2.
L4 Make a 10 OA2
2.0A.1; 2.
L5 Add Three Numbers OA.2; 2.NBT.
9
L6 Problem_solving Strategy: Write a Number Sentence ZOOAA12 2
2.0A.1; 2.
L7 Count Back To Subtract OA.2
2.0A.1; 2.
L8 Subtract All and Subtract Zero OA.2; 2.NBT.
9
2.0A1; 2.
L9 Use Doubles to Subtract OA2
L10 Relate Addition andd Subtraction 20A.1; 2.
OA.2
L 2.0A1; 2.
L11 Missing Addends OA2
2.0A.1; 2.
L12 Fact Families OA.2; 2.NBT.
9
L13 Two-Step Word Problems 2.0A1
McGraw Hill Grade 2 Chapter 2: Number Patterns
2.0A.1; 2.
L1 Skip Count on a Hundred Chart OA.2; 2.NBT.
2
. 2.0A.1; 2.
L2 Skip Count by 2s, 5s and 10s NBT.2
) o 2.0A.1; 2.
L3 Problem-Solving Strategy: Find a Pattern NBT2
2.0A4; 2.
L4 Repeated Addition NBT.2; 2.
NBT.4
. . 2.0A4; 2.
L5 Repeated Addition with Arrays NBT4
2.0A.3; 2.
L6 Even and Odd Numbers NBT 3
2.0A3;2.
L7 Sums of Equal Numbers NBT3
McGraw Hill Grade 2 Chapter 3: Add Two-Digit Numbers
L1 Take Apart Tens to Add 2.0A1
2.0A.1; 2.
L2 Regroup Ones as Tens NBT.5; 2.
NBT.9
2.0A.1; 2.
L3 Add to a Two-Digit Number NBT.5; 2.
NBT.9
2.0A.1; 2.
NBT.5; 2.
L4 Add Two-Digit Numbers NBT.9
2.0A.1; 2.
L5 Rewrite Two-digit Numbers NBT.5; 3.
NBT.6
2.0A.1; 3.
L6 Add Three andd Four Two-Digit Numbers NBT.6; 2.
NBT.9
L7 Problem-Solving Strategy: Make a Model 2.0A1
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McGraw Hill Grade 2 Chapter 4: Subtract Two-Digit Numbers
- - 2.0A.1; 2.
L1 Two-Digit Fact Families NBT5
L2 Take Apart Tens to Subtract 2.0AA1
2.0A.1; 2.
L3 Regroup a Ten as Ones NBT.5; 2
NBT.9
2.0A1; 2.
L4 Subtract from a Two-Digit Number NBT.5; 2.
NBT.9
2.0A.1; 2.
NBT.5; 2.
L5 Subtract Two-Digit Numbers NBT.9
. - . 2.0A.1; 2.
L6 Rewrite Two-Digit Subtraction NBT 5
. 2.0A.1; 2.
L7 Check Subtraction NBT5
L8 Problem-Solving Strategy: Write a Number Sentence 2.0A1
L9 Two-Step Word Problems 2.0A1
McGraw Hill Grade 2 Chapter 5: Place Value to 1,000
2.NBT.1; 2.
L1 Hundreds NBT.1a; 2
NBT.1b
2.NBT.1; 2.
NBT.1a; 2.
L2 Hundreds, Tens and Ones NBT b 2.
NBT.3
2.NBT.1; 2.
NBT.1a; 2.
L3 Place Value to 1,000 NBT b 2.
NBT.3
2.NBT.1; 2
NBT.1a; 2.
NBT.1b; 2.
L4 Problem-Solving Strategy: Use Logical Reasoning NBT.3
L5 Read and Write Numbers to 1,000 2.NBT.3
2.NBT.2; 2.
L6 Count by 5s, 10s, and 100s NBTS
L7 Compare Numbers to 1,000 2.NBT.4
McGraw Hill Grade 2 Chapter 6: Add Three-Digit Numbers
L1 Make a Hundred to Add 2.NBT.7
2.NBT.7; 2.
L2 Add Hundreds NBT9
L3 Mentally Add 10 and 100 2.NBT.8
2.NBT.7; 2.
L4 Regroup Ones to Add NBTO
2.NBT.7; 2.
L5 Regroup Tens to Add NBT9
- 2.NBT.7; 2.
L6 Add Three-Digit Numbers NBT.9
L7 Reuwrittte Three-Digit Addition 2.NBT.7
L8 Problem-Solving Strategy: Guess, Check and Discuss 2.NBT.7
McGraw Hill Grade 2 Chapter 7: Subtract Two-Digit Numbers
L1 Take Apart Hundreds to Subtract 2.NBT.7
2.NBT.7; 2.
L2 Subtract Hundreds NBTO
L3 Mentally Subttract 10 or 100 2.NBT.8
2.NBT.7; 2.
L4 Regroup Tens NBT.9
2.NBT.7; 2.
L5 Regroup Houndreds NBT.9
. 2.NBT.7; 2
L6 Subtract Three-Digit Numbers NBT9
L7 Rewrite Three Digit Subtraction 2.NBT.7
L8 Problem-Solving Strategy: Write a Number Sentence 2.NBT.7
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2.NBT.7; 2.
L9 Subtract Across Zeres NBT9
McGraw Hill Grade 2 Chapter 8: Money
L1 Pennies, Nickels and Dimes 2.MD.8
L2 Quarters 2.MD.8
L3 Count Coins 2.MD.8
L4 Problem-Solving Strategy: Make a Model 2.MD.8
L5 Dollars 2.MD.8

McGraw Hill Grade 2 Chapter 9: Data Analysis

L1 Take a Survey 2.MD.10
L2 Make Picture Graphs 2.MD.10
L3 MAnalyze Picture Graphs 2.MD.10
T —
L4 Make Bar Graphs 2.MD.10
L5 Analyze Bar Graphs 2.MD.10
L6 Problem-Solving Strategy: Make a Table 2.MD.10
L7 Make Line Plots 2.MD.9
L8 Analyze Line Plots 2.MD.9

McGraw Hill Grade 2 Chapter 10: Time

L1 Time to the Hour 2.MD.7

L2 Time to the Half Hour 2.MD.7

L3 Problem-Solving Strategy: Find a Pattern 2.MD.7
I —

L4 Time to the Quarter Hour 2.MD.7

L5 Time to Five Minute Intervals 2.MD.7

L6 AM. and P.M. 2.MD.7

McGraw Hill Grade 2 Chapter 11: Customary and Metric Lengths

2.MD.1; 2.

L1 Inches MD.3; 2.MD.
5

2.MD.1; 2.

L2 Feet and Yards MD.3; 2.MD.
5

L3 Select and Use Customary Tools 2'\('/'% 1?; 2

L4 Compare Customary Lengths 2.MD.4
L5 Relate Inches, Feet and Yards 2.MD.2
L6 Problem-Solving Strategy: Use Logical Reasoning 2.MD.5
[ —
2.MD.1; 2.
Centimeters and Meters MD.3; 2.MD.
L7 5
L8 Select and Use Metric Tools 2“,&%13 2
L9 Compare Metric Lengths 2.MD.4
L10 Relate Centimeters and Meters 2.MD.2
L11 Measure on a Number Line 2.MD.6
L12 Measurement Data 2.MD.9

McGraw Hill Grade 2 Chapter 12: Geometric Shapes and Equal Shares

L1 Two-Dimensional Shapes 2.GA1
L2 Sides and Angles 2.G.1
L3 Problem-Solving Strategy: Draw a Diagram 2.G.1
L4 Three-Dimensional Shapes 2.G.1
L5 Faces, Edges and Vertices 2.GA1
L6 Relate Shapes and Solids 2.G.1
L7 Halves, Thirds and Fourths 2.G3
L8 Area 2.G.2

McGraw Hill Grade 3 Chapter 1: Place Value (Coded as Grade 2 Unit 13)
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L1 Place Value Through Thousands
L2 Compare Numbers
L3 Order Numbrs
L4 Round to the Nearest Ten 3.NBT.1
L5 Round to the Nearest Hundred 3.NBT.1
L6 Problem-Solving Investigation: Use the Four-Step Plan 3.NBT.1
McGraw Hill Grade 3 Chapter 2: Addition (Coded as Grade 2 Unit 14)
L1 Addition Properties 3.NBT.2
L2 Patterns in the Addition Table 3.0A.9
L3 Addition Patterns 3.0A.9
L4 Add Mentally 3.NBT.2
L5 Estimate Sums 3.NBT.2
L6 Hands On: Use Models to Add 3.NBT.2
L7 Add Three-Digit Numbers 3.NBT.2
L8 Add Four-Digit Numbers 3.NBT.2
L9 Problem-Solving Investigation: Reasonable Answers 3.NBT.2
McGraw Hill Grade 3 Chapter 3: Subtraction (Coded as Grade 2 Unit 15)
3.0A8; 3.
L1 Subtract Mentally NBT.2
) . 3.0A8; 3.
L2 Estimate Differences NBT.2
. TR 3.0A8; 3.
L3 Problem-Solving Investigation: Estimage or Exact Answers NBT.2

3.0A8; 3.

L4 Hands On: Subtract with Regrouping NBT.2
L5 Subtract Three Digit Numbers 3.NBT.2
- 3.0A8; 3.

L6 Subtract Four Digit Numbers NBT2
3.0A8; 3.

L7 Subtract Across Zeros NBT.2

McGraw Hill Grade 3 Chapter 4: Understand Multiplication (Coded as Grade 2 Unit 16)

. . 3.0A.1; 3.
L1 Hands On: Model Multiplication OA3
o " 3.0A.1;3
L2 Multiplication as Repeated Addition OA3: 3.0A.8
. . . 3.0A.1; 3.
L3 Hands On: Multiply with Arrays OA3: 3.0A5
3.0A.1; 3.
L4 Arrays and Multiplication OA.3; 3.0A
5; 3.0A.8
3.0A.1; 3.
L5 Problem-Solving Investigation: Make a Table OA.3
o ) N 3.0A.1; 3.
L6 Use Multiplication to Find Combinations OA3: 3.0A.8

McGraw Hill Grade 3 Chapter 5: Understand Division (Coded as Grade 2 Unit 17)
. . 3.0A.2; 3.
L1 Hands On: Model Division OA.4
A ) 3.0A.2; 3.
L2 Division as Equal Sharing OA4
A ) 3.0A.2;3
L3 Relate Division to Subtraction OA4: 3.0A.7
3.0A4; 3.
L4 Hands On: Relate Division and Multiplication OA.6; 3.0A.7
3.0A4; 3.
L5 Inverse Operations OA.6; 3.0A.7
L6 Problem-Solving Investigation: use Models 3OOAA47 s

McGraw Hill Grade 3 Chapter 6: Mutiplication and Division Patterns (Coded as Grade 2 Unit 18)
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L1

Patterns in the Multiplication Table

3.0A5; 3.
OA.9

L2

Multiply by 2

3.0A.1; 3.
OA.3; 3.0A
4;3.0A5;3
OA.7; 3.0A.9

L3

Divide by 2

3.0A.2; 3.
OA.3; 3.0A
4; 3.0A.6; 3.
OA.7; 3.0A.9

L4

Multiply by 5

3.0A.1; 3.
OA.3; 3.0A
4; 3.0A5; 3.
OA.7; 3.0A.9

L5

L6

Divide by 5

Problem-Solving Investigation: Look for a Pattern

3.0A2; 3.
OA.3; 3.0A
4; 3.0A.6; 3.

OA.7

3.0A.9

L7

Multiply by 10

3.0A.1; 3.
OA.3; 3.0A
4; 3.0A.5; 3.
OA.7; 3.0A.9

L8

Multiples of 10

3.0A.1; 3.
OA.3; 3.0A
4;3.0A5; 3.
OA.7; 3.0A
9; 3.NBT.3

L9

McGraw Hill Grade 3 Chapter 7: Multiplication and Division (Coded as Grade 2 Unit 19)

Divide by 10

3.0A.2; 3.
OA.3; 3.0A
4;3.0A6;3

OA.7

L1

Multiply by 3

3.0A.1; 3.
OA.3; 3.0A
4; 3.0A5; 3.
OA.7;3.0A9

L2

Divide by 3

3.0A.2; 3.
OA.3; 3.0A
4; 3.0A.6; 3.
OA.7; 3.0A.9

L3

Hands on: Double a Known Ffact

3.0A.1; 3.
OA.3; 3.0A
7;3.0A.9

L4

Multiply by 4

3.0A.1; 3.
OA.3; 3.0A
4;3.0A.7; 3.

OA.9

L5

L6

Divide by 4

Problem-Solving Investigation: Extra or Missing Information

3.0A2;3

OA.3; 3.0A

4; 3.0A.6; 3.
OA.7

3.0A.1; 3.
OA.3; 3.0A.7

L7

Multiply by 0 and 1

3.0A.1; 3.
OA.3; 3.0A
4;3.0A5; 3.
OA.7; 3.0A.9

L8

McGraw Hill Grade 3 Chapter 8: Apply Multiplication and Division (Coded as Grade 2 Unit 20)

Divide by 0 and 1

3.0A.2; 3.
OA.3; 3.0A
5; 3.0A.7

L1

Multiply by 6

3.0A.1; 3.
OA.3; 3.0A
4;3.0A5; 3.
OA.7; 3.0A.9

L2

Multiply by 7

3.0A.1; 3.
OA.3; 3.0A
4; 3.0A5; 3.
OA.7; 3.0A.9

L3

Divide by 6 and 7

3.0A.2; 3.
OA.3; 3.0A
4; 3.0A.6; 3.

OA.7
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3.0A.1; 3.
) OA.3; 3.0A
L4 Multiply by 8 4:3.0A5: 3.
OA.7; 3.0A.9
3.0A.1; 3.
; OA.3; 3.0A
L5 Multiply by 9 4:3.0A5: 3.
OA.7; 3.0A.9
3.0A.2; 3
L6 Divide by 8 and 9 OA.3; 3.0A
4; 3.0A.6
L7 Problem-Solving Investigation: Make and Organized List 3.0A3
L8 Multiply by 11 and 12 3.0A.1
- 3.0A2; 3.
L9 Divide by 11 and 12 OA4: 3.0A.6

McGraw Hill Grade 3 Chapter 9: Properties and Equations (Coded as Grade 2 Unit 21)

L1 Hands On: Take Apart to Multiply 3.0A5 3.
OA.7

P 3.0A.5; 3.
L2 The Distributive Property OA7

L3 Hands On: Multiply Three Factors 3.0A5;3.
OA.7

o 3.0A.5; 3.
L4 The Associative Property OA7
L5 Write Expressions 3.0A5
L6 Evaluate Expressions 3.0A.8
L7 Write Equations 3.0A8
L8 Solve Two-Step Word Problems 3.0A.8
L9 Problem-Solving Investigation: Use Logical Reasoning 3.0A.8

McGraw Hill Grade 3 Chapter 10: Fractions (Coded as Grade 2 Unit 22)

L1 Unit Fractions 3.NF.1

L2 Part of a Whole 3.NF.1

L3 Part of a Set 3.NF.1

L4 Problem-Solving Investigation: Draw a Diagram 3.NF.1

3.NF.1; 3.NF.
L5 Hands On: Fractions on a Number Line 2; 3.NF.2a;
3.NF.2b

3.NF.1; 3.NF.
2; 3.NF.2a;
L6 Equivalent Fractions 3.NF.2b; 3.
NF.3; 3.NF.
3a; 3.NF.3b

3.NF.1; 3.NF.
2; 3.NF.2b;
L7 Fractions as One Whole 3.NF.3; 3.NF.
3a; 3.NF.3b;
3.NF.3¢c

3.NF.1; 3.NF.

2; 3.NF.2a;

L8 Compare Fractions 3.NF.2b; 3.

NF.3; 3.NF.
3d

McGraw Hill Grade 3 Chapter 11: Measurement (Coded as Grade 2 Unit 23)

L1 Hands On: Estimate and Measure Capacity 3.MD.2
. 3.0A3; 3.
L2 Solve Capacity Problems MD.2
L3 Hands On: Estimate and Measure Mass 3.MD.2
L4 Solve Mass Problems 3.MD.2
L5 Tell Time to the Minute 3.MD.1
L6 Time Intervals 3.MD.1
3.0A3; 3.
L7 Problem-Solving Investigation: Work Backwards MD.1; 3.MD.
2

McGraw Hill Grade 3 Chapter 12: Represent and Interpret Data (Coded as Grade 2 Unit 24)

L1 Collect and Record Data [ [
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L2 Draw Scaled Picture Graphs 3.MD.3
L3 Draw Scaled Bar Graphs 3.MD.3
L4 Relate Bar Graphs to Scaled Picture Graphs 3.MD.3
L5 Draw and Analyze Line Plots 3.MD.4
L6 Hands On: Measure to Halves and Fourths of an Inch 3.MD.4
L7 Collect and Display Measurement Data 3OMAD34 8.
L8 Problem-Solving Investigation: Solve a Simpler Problem 3“&%:1 3.

McGraw Hill Grade 3 Chapter 13: Perimeter and Area (Coded as Grade 2 Unit 25)

L1

Hands On: Find Perimeter

3.MD.8

L2

Perimeter

3.MD.8

L3

Hands On: Understand Area

3.MD.5; 3.

MD.5a; 3.

MD.5b; 3.
MD.8

L4

|

Measure Area

3.MD.5; 3.

MD.5a; 3.

MD.5b; 3.
MD.7; 3.MD.

3.MD.5; 3.
MD.5a; 3.
MD.5b; 3.
MD.7; 3.MD.
L5 Hands On: Tile Rectangles to Find Area 7a
3.MD.5; 3.
MD.5a; 3.
MD.5b; 3.
L6 Area of Rectangles MD.7: 3.MD.
7a; 3.MD.7b;
3.MD.8
3.MD.5; 3.
L7 Hands On: Area and the Distributive Property MD.7; 3.MD.
7b; 3.MD.7¢c
3.MD.5; 3.
L8 Area of Composite Figures MD.7; 3.MD.
7b; 3.MD.7d
3.MD.5; 3.
L9 Area and Perimeter MD.7; 3.MD.
7b; 3.MD.8
3.MD.5; 3.
L10 Problem-Solving Investigation: Draw a Diagram MD.7; 3.MD.
7b; 3.MD.8
McGraw Hill Grade 3 Chapter 14: Geometry (Coded as Grade 2 Unit 26)
L1 Hands On: Angles 3.G.2
L2 Polygons 3.G.1
L3 Hands On: Triangles 3.G.1
L4 Quadrilaterals 3.G.1
L5 Shared Attributes of Quadrilaterals 3.G.1
L6 Problem-Solving Investigation: Guess, Check and Revise 3.G.1
L7 Partition Shapes 3.G.2
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Key: Green (Major Work of the Grade); Blue (Supporting Cluster); Black/Yellow (Additional Cluster)

G3

Lesson Standarg | Standard
Timeline Numbers Unit Addressed Building | Days Chapter Synopsis
Towards
McGraw Hill Grade 4 Chapter 1: Place Value
L1 Place Value 4.NBT.1
L2 Reading and Writing Multi-Digit Numbers 4.NBT.2
L3 Compare Numbers 4.NBT.2
L4 Order Numbers 4.NBT.2
L5 Use Place Value to Round 4.NBT.3
L6 Problem Solving Investigation: Use the Four-Step Plan 4 ’\’J\JBBTTZS 4
McGraw Hill Grade 4 Chapter 2: Add and Subtract Whole Numbers
L1 Adding Properties and Subtraction Rules 4.NBT.4
" . 4.0A5; 4.
L2 Addition and Subtraction Patterns NBT 4
L3 Add and Subtract Mentally 4.NBT.4
4.NBT.3; 4.
L4 Estimate Sums and Differences NBT.4
4.0A.3; 4.
L5 Add Whole Numbers NBT4
4.0A3; 4
L6 Subtract Whole Numbers NBT 4
L7 Subtract Across Zeroes 4.NBT.4
L8 Problem-Solving Investigation: Draw a Diagram 4.NBT.4
. 4.0A.3; 4.
L9 Solve Multi-Step Word Problems NBT 4
McGraw Hill Grade 4 Chapter 3: Understand Multiplication and Division
- A 4.NBT.5; 4.
L1 Relate Multiplication and Division NBT6
L2 Relate Division and Subtraction 4.NBT.6
N . 4.0A.1; 4.
L3 Multiplication as Comparison OA2
L4 Compare to Solve Problems 4.0A.2

L5 Multiplication Properties and Division Rules 4.NBT.5
L6

The Associative Property of Multiplication 4.NBT.5
L7 Factors and Multiples 4.0A4
L8 Problem-Solving Investigation: Reasonable Answers 4.0A.2
McGraw Hill Grade 4 Chapter 4: Multiply with One-Digit Numbers
4.0A4; 4.
L1 Multiplies of 10, 100, and 1,000 NBT.1; 4.
NBT.5
. 4.NBT.3; 4
L2 Round to Estimate Products NBT.é
L3 Hands On: use Plave Value to Multiply 4.NBT.5
L4 Hands On: Use Modesl to Multiply 4.NBT.5

L. Multiply by Two-Digit Number 4.NBT.5
L

5

6 Hands-On: Model Regrouping 4.NBT.5
L7 The Distributive Property 4.NBT.5
L8 Multiply with Regrouping 4.0A3
L9 Multiply by a Multi-Digit Number 4.NBT.5
L10 Problem-Solving Investigation: Estimate or Exact Number AT\JBBTT?% 4
L11 Multiply Across Zeros 4.NBT.5

McGraw Hill Grade 4 Chapter 5: Multiply by Two-Digit Numbers
L1 Multiply by Tens 4.NBT.5
. 4.NBT.3; 4.

L2 Estimate Products NBTS5
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G3

L3 Hands On: Use the Distributive Property to Multiply 4.NBT.5
L4 Multiply by Two-Digit Numbers 4.NBT.5
. 4.0A3; 4.
L5 Solve Multi-Step Word Problems NBT5
L6 Problem-Solving Investigation: Make a Table 4.NBT.5
McGraw Hill Grade 4 Chapter 6: Divide by One-Digit Number
4.0A4; 4.
L1 Divide Multiples of 10, 100, and 1,000 NBT.1; 4.
NBT.6
. . 4.NBT.3; 4.
L2 Estimate Quotients NBT6
L3 Hands On: Use Place Value to Divide 4.NBT.6
L4 Problem-Solving Investigation: Make a Model 4.NBT.6
L5 Divide with Remainders 4.NBT.6
L6 Interpret Remainders 4.NBT.6
L7 Place the First Digit 4.NBT.6
L8 Hands On: Distributive Property and Partial Quotients 4.NBT.6
L9 Divide Greater Numbers 4.NBT.6
L10 Quotients with Zeros 4.NBT.6
L11 Solve Multi-Step Word Problems 4.0A.3
McGraw Hill Grade 4 Chapter 7: Patterns and Sequences
L1 Nonnumeric Patterns 4.0A.5
L2 Numeric Patterns 4.0A5
L3 Sequences 4.0A5
L4 Problem-Solving Investigation: Look for a Pattern 4.0A.5
L5 Addition and Subtraction Rules 4.0A.5
L6 Multiplication and Division Rules 4.0A5
L7 Order of Operations 4.0A.3
L8 Hands On: Equations with Two Operations 4.0A5
. . . . 4.0A3; 4.
L9 Equations with Multiple Operations
OA5
McGraw Hill Grade 4 Chapter 8: Fractions
L1 Factors and Multiples 4.0A4
L2 Prime and Composite Numbers 4.0A4
L3 Hands On: Model Equivalent Fractions 4.NF.1
L4 Equivalent Fractions 4.NF. 15; 4NF.
L5 Simplest Form 4.NF.1
L6 Compare and Order Fractions 4.NF.2
L7 Use Benchmark Fractions to Compare and Order 4.NF.2
L8 Problem-Solving Investigation: Use Logicaal Reasoning 4.NF.2
L9 Mixed Numbers 4'NF'2;B4'NF'
L10 Mixed Numbers and Improper Fractions 4.NF.3
McGraw Hill Grade 4 Chapter 9: Operations with Fractions
4.NF.3; 4.NF.
L1 Hands On: Use Models to Add Like Fractions 3a; 4.NF.3b;
4.NF.3d
4.NF.3; 4.NF.
L2 Add Like Fractions 3a; 4.NF.3b;
4.NF.3d
. . . 4.NF.3; 4.NF.
L3 Hands On: Use Models to Subtract Like Fractions 3a: 4.NF.3d
. . 4.NF.3; 4.NF.
L4 Subtract Like Fractions 3a: 4.NF.3d

L5

4.NF.3; 4.NF.
3c; 4.NF.3d

Problem-Solving Investigation: Work Backwards
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4.NF.3; 4.NF.
L6 Add Mixed Numbers 3b; 4.NF.3c;
4.NF.3d
4.NF.3; 4.NF.
L7 Subtract Mixed Numbers 3b; 4.NF.3c;
4.NF.3d
4.NF.4; 4.NF.
L8 Hands On: Model Fractions and Multiplication 4a; 4. NF.4b;
4.NF.4c
4.NF.4; 4.NF.
L9 Multiply Fractions by Whole Numbers 4a; 4 NF.4b;
4.NF.4c
McGraw Hill Grade 4 Chapter 10: Fractions and Decimals
L1 Hands On: Place Value Through Tenths and Hundredths 4'NF'67; 4NF.
L2 Tenths 4.NF.6
L3 Hundredths 4.NF.6
L4 Hands On: Model Decimals and Fractions 4'NF'Sbi 4NF.
L5 Decimals and Fractions 4'NF'58 4NF.
L6 Use Place Value and Models to Add 4'NF'5é 4NF.
L7 Compare and Order Decimals 4'NF'67: 4NF.
L8 Problem-Solving Investigation: Extra or Missing Information 4'NF'5€; 4NF.
McGraw Hill Grade 4 Chapter 11: Customary Measurement
. 4.MD.1; 4.
L1 Customary Units of Length MD .2
L2 Convert Customary Units of Length 4MD.1; 4.
MD.2
. . 4.MD.1; 4.
L3 Customary Units of Capacity MD.2
L4 Convert Customary Units of Capacity 4%%12 4.
. . 4.MD.1; 4.
L5 Customary Units of Weight MD.2
L6 Convert Customary Units of Weight 4'\|<|/|DD12 4.
. ) 4.MD.1; 4.
L7 Convert Units of Time MD.2
L8 Display Measurement Data in a Lint Plot 4.MD.4
L9 Solve Measurement Problems
L10 Problem-Solving Investigation: Guess, Check and Revise
McGraw Hill Grade 4 Chapter 12: Metric Measurement
L1 Metric Units of Length 4.MD.1
L2 Metric Units of Capacity 4.MD.1
L3 Metric Units of Mass 4.MD.1
L4 Problem-Solving Investigation: Make an Organized List 4.MD.2
. . 4.MD.1; 4.
L5 Convert Metric Units MD.2
4.MD.1; 4.
L6 Solve Measurement Problems MD.2
McGraw Hill Grade 4 Chapter 13: Perimeter and Area
L1 Mesaure Perimeter 4.MD.3
L2 Problem-Solving Investigation: Solve a Simpler Problem 4.MD.3
L3 Hands On: Model Area 4.MD.3
L4 Measure Area 4.MD.3
L5 Relate Area and Perimeter 4.MD.3
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McGraw Hill Grade 4 Chapter 14:

G3

L1 Draw Points, Lines and Rays 4.G.1
L2 Draw Parallel and Perpendicualar Lines 4.GA1
. 4.MD.5; 4.
L3 Hands On: Model Angles MD.5a: 4.G 1
4.MD.5; 4.
L4 Classify Angles MD.5a; 4.
MD.5b; 4.G.1
4.MD.5; 4.
L5 Measure Angles MD.6; 4.G.1
L6 Draw Angles 4‘MD'$; 4G.
L7 Solve Problems with Angles 4'MD'17; 4G.
L8 Triangles 4.G.1;4.G.2
L9 Quadrilaterals 4.G.1;4.G.2
L10 Draw Lines of Symmetry 4.G.3
L11 Problem-Solving Investigation: Make a Model 4.G.1;4.G.2
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Where to Focus Grade 5 (Achieve the Core)
Key: Green (Major Work of the Grade); Blue (Supporting Cluster); Black/Yellow (Additional Cluster)

A Lesson . Standard Stap d.ard .
Timeline Numbers Unit Addressed Building | Days Chapter Synopsis
Towards
McGraw Hill Grade 5 Chapter 1: Place Value
L1 Place Value Through Millions 5.NBT.A.1
L2 Compare and Order Whole Numbers Through the Millions g“g$ gb
L3 Hands on: Model Fractions and Decimals 5.NBT.3
. 5.NBT.3; 5.
L4 Represent Decimals NBT 34
[ CheckMyProgessAssessment |
5.NBT.1; 5.
L5 Hands on: Understand Place Value NBT.3; 5
NBT.3a
5.NBT.1; 5. 12
L6 Place Value through the Thousandths NBT.3; 5.
NBT.3a
. 5.NBT.3; 5.
L7 Compare Decimals NBT 3a
5.NBT.3; 5.
L8 Order Whole Numbers and Decimals NBT.3a; 5.
NBT.3b
5.NBT.3; 5.
L9 Problem-Solving Investigation: Four Step Plan NBT.3a; 5.
NBT.3b
McGraw Hill Grade 5 Chapter 2: Multiply Whole Numbers
L1 Prime Factorization 5.NBT.2
L2 Hands on: Prime Factorization 5.NBT.2
L3 Powers and Exponents 5.NBT.2
L4 Multiplication Patterns 5.NBT.2
L5 Problem-Solving Investigation: Make a Table 5.NBT.2
12
L6 Hands on: Use Partial Products and the Distributive Property 5.NBT.5
L7 The Distributive Property 5.NBT.5
L8 Estimate Products 5.NBT.5
L9 Mutliply One-Digit Numbers 5.NBT.5
L10 Multiply Two Digit Numbers 5.NBT.5
McGraw Hill Grade 5 Chapter 3: Divide by One-Digit Divisor
L1 Relate Division to Multiplication 5.NBT.6
L2 Hands On: Division Models 5.NBT.6
L3 Two-Digit Dividends 5.NBT.6
L4 Division Patterns 5.NBT.6
L5 Estimate Quotients 5.NBT.6
L6 Hands On: Division Models with Greater Numbers 5.NBT.6
L7 Hands On: Distributive Property and Partial Quotients 5.NBT.6 16
L8 Divide Three and Four Digit Dividends 5.NBT.6
L9 Place the First Digit 5.NBT.6
L10 Quotients with Zeros 5.NBT.6
L11 Hands On: Use Models to Interpret Remainders 5.NBT.6
L12 Interpret the Remainder 5.NBT.6
L13 Problem-Solving Investigation: D_etermine Extra or Missing 5.NBT6
Information
McGraw Hill Grade 5 Chapter 4: Divide by Two Digit Divisors
L1 Estimate Quotients 5.NBT.6
L2 Hands On: Divide Using Base 10 Blocks 5.NBT.6
L3 Divide by Two Digit Divisors 5.NBT.6
8
L4 Adjust Quotients 5.NBT.6
L5 Divide Greater Numbers 5.NBT.6
L6 The Distributive Property 5.NBT.6
McGraw Hill Grade 5 Chapter 5: Multiply Whole Numbers
L1 Round Decimals [ 5.NBT.4 [
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. . 5.NBT4; 5.
L2 Estimate Sums and Differences NBT.7
L3 Problem-Solving Investigation: Estimate or Exact Answer 5:1\%;47 5
L4 Hands On: Add Decimals Using Base 10 blocks 5.NBT.7
L5 Hands on: Add Decimals Using Models 5.NBT.7
L6 Add Decimals 5.NBT.7
L7 Addition Properties 5.NBT.7
L8 Hands On: Subtract Decimals Using Base 10 Blocks 5.NBT.7
L9 Hands On: Subtract Decimals using Models 5.NBT.7
L10 Subtract Decimals 5.NBT.7
McGraw Hill Grade 5 Chapter 6: Multiply and Divide Decimals
L1 Estimate Products of Whole Numbers and Decimals 5’\’1\188-;45 o
L2 Hands On: Use Models to Multiply 5.NBT.7
L3 Multiply Decimals by Whole Numbers 5.NBT.7
L4 Hands On: Use Models to Multiply Decimals 5.NBT.7
L5 Multiply Decimals 5.NBT.7
. . 5.NBT.2; 5
L6 Mutliply Decimals by Powers of 10 NBT 7
L7 Problem-Solving Investigation: Look for a Pattern 5.NBT.7
L . 5.NBT.5; 5.
L8 Multiplication Properties NBT 7
. . 5.NBT.2; 5.
L9 Estimate Quotients NBTS
L10 Hands On: Divide Decimals 5.NBT.7
L11 Divide Decimals by Whole Numbers 5.NBT.7
L12 Hands On: Use Models to Divide Decimals 5.NBT.7
L13 Divide Decimals 5.NBT.7
5.NBT.2; 5.
L14 Divide Decimals by Powers of 10 NBT.7
McGraw Hill Grade 5 Chapter 7: Expressions and Patterns
L1 Hands On: Numerical Expressions 5.0A.1
L2 Order of Operations 5.0A1
L3 Write Numerical Expressions 5.0A.1
L4 Problem-Solving Investigation: Working Backward 5.0A1
L5 Hands On: Generate Patterns 5.0A.3
L6 Patterns 5.0A.3
L7 Hands On: Map Locations 5.G.2
L8 Ordered Pairs 5.G.1;5.G.2
5.0A3;5.G.
L9 Graph Patterns 1:5.G.2
McGraw Hill Grade 5 Chapter 8: Fractions and Decimals
L1 Fractions and Division 5.NF.3
L2 Greatest Common Factor 5.NF.2
L3 Simplest Form SNF gbs NF
L4 Problem-Solving Investigation: Guess, Check and Revise 5.NBT.5
L5 Least Common Muliple 5.NF.2
L6 Compare Fractions 5'NF'2LJ5'NF'
L7 Hands On: Use Models to Write Fractions as Decimals S'NFg:bS'NF'
L8 Write Fractions as Decimals 5'NF'2b5'NF'
McGraw Hill Grade 5 Chapter 9: Add and Subtract Fractions
L1 Round Fractions 5.NF.2
L2 Add Like Fractions 5.NF.2
L3 Subtract Like Fractions 5.NF.2
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L4 Hands On: Use Models to Add Unlike Fractions SNF. 12; S.NF.
L5 Add Unlike Fractions SNELENE
L6 Hands On: Use Models to Subtract Unlike Fractions 5.NF. 12; 5.NF.
L7 Subtract Unlike Fractions S-NF. 12; 5:NF.
L8 Problem-Solving Investigation: Determine Reasonable Answers SNF. 12; 5:NF.
L9 Estimate Sums and Differences 5.NF.2
L10 Hands On: Use Models to Add Mixed Numbers 5'NF'12; 5NF.
L11 Add Mixed Numbers SNELENE
L12 Subtract Mixed Numbers oNET S NE
L13 Subtract with Renaming 5NF. 12’ SNF.
McGraw Hill Grade 5 Chapter 10: Multiply and Divide Fractions
. 5.NF.4; 5.NF.
L1 Hands On: Parts of a Number 4a: 5.NF6
. . 5.NF.4; 5.NF.
L2 Estimate Products and Fractions 4a: 5.NF.6
] . . 5.NF.4; 5.NF.
L3 Hands On: Model Fraction Multiplication 4a: 5.NF.6
. . 5.NF.4; 5.NF.
L4 Multiply Whole Numbers and Fractions 4a: 5.NF.6
, ) . 5.NF.4; 5.NF.
L5 Hands On: Use Models to Multiply Fractions 4a: 5.NF.4b
5.NF.4; 5.NF.
. . 4a; 5.NF.4b;
L6 Multiply Fractions 5.NE.5: 5.NF.
5b; 5.NF.6
L7 Mutliply Mixed Numbers 5.NF.6
5.NF.5; 5.NF.
L8 Hands On: Multiplication as Scaling 5a; 5.NF.5b;
5.NF.6
5.NF.7; 5.NF.
L9 Hands On: Division with Unit Fractions 7a; 5.NF.7b;
5.NF.7¢c
- . . 5.NF.7; 5.NF.
L10 Divide Whole Numbers by Unit Fractions 7b: 5.NF.7¢
- ! 5.NF.7; 5.NF.
L11 Divide Fractions by Whole Numbers 7a: 5.NF.7c
5.NF.4; 5.NF.
. N . 4a; 5.NF.6;
L12 Problem-Solving Investigation: Draw a Diagram 5.NF.7: 5.NF.
7b; 5.NF.7c
McGraw Hill Grade 5 Chapter 11: Measurement
L1 Hands On: Measure with a Ruler 5.MD.1
L2 Convert Customary Units of Length 5.MD.1
L3 Problem-Solving Investigation: Use Logical Reasoning 5.MD.1
L4 Hands On: Estimate and Measure Weight 5.MD.1
L5 Convert Customary Units of Weight 5.MD.1
L6 Hands On: Estimate and Measure Capacity 5.MD.1
L7 Convert Customary Units of Capacity 5.MD.1
L8 Display Measurement Data on a Line Plot 5.MD.1
L9 Hands On: Metric Rulers 5.MD.1
L10 Convert Metric Units of Length 5.MD.1
L11 Hands On: Estimate and Measure Metric Mass 5.MD.1
L12 Convert Metric Units of Mass 5.MD.1
L13 Convert Metric Units of Capacity 5.MD.1

McGraw Hill Grade 5 Chapter 12: Geometry
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L1 Polygons 5.G.3;5.G.4
L2 Hands On: Sides and Angles of Triangles 5.G.3;5.G.4
L3 Classsify triangles 5.G.3;5.G.4
L4 Hands On: Sides and Angles of Quadrilaterals 5.G.3;5.G4
L5 Classify Quadrilaterals 5.G.3;5.G.4
L6 Hands On: Build Three Dimensional Figures 5.MD.3
L7 Three Dimensional Figures 5.MD.3
5.MD.3; 5.
. ) MD.3a; 5.
L8 Hands On: Use Models to Find Volume MD.3b: 5.
MD.4 15
5.MD.5; 5.
L9 Volume of Prisms MD.5a; 5.
MD.5b
5.MD.5; 5.
- T MD.5a; 5.
L10 Hands On: Build Composite Figures MD.5b: 5.
MD.5¢c
. . 5.MD.5; 5.
L11 Volume of Composite Figures MD.5¢
5.MD.3; 5.
) o MD.3b; 5.
L12 Problem-Solving Investigation: Make a Model MD.4: 5.MD.
5; 5.MD.5a
160
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Standard Standard
Timeline Lesson Unit Building Days Chapter Synopsis/Notes
Addressed T
owards
McGraw Hill Course 1 Chapter 1: Multiply and Divide Decimals
) 4th Grade
1-1A Estimate Products ccss
1-1B Explore: Multiply Decimals by Whole Numbers 6.NS.3
1-1C Multiply Decimals by Whole Numbers 6.NS.3
1-1D Explore: Multiply Decimals by Decimals 6.NS.3
1-1E Mutliply Decimals by Decimals 6.NS.3
. . 4th Grade
1-2A Estimate Quotients ccss
1-2B Explore: Divide Decimals by Whole Numbers 6’\"\18323 5.
1-2C Divide Decimals by Whole Numbers 6"\,‘\133'23; 5.
14
s . 6.NS.2; 6.
1-2D Explore: Divide by Decimals NS.3
- . . 6.NS.2; 6.
1-2E Divide Decimals by Decimals NS.3
6.EE.1; 6.EE
1-3A %
5th Grade
1-3B Multiply by Powers of 10 CCSS (5.
NBT.2)
5th Grade
1-3C Divide by Powers of 10 CCSS (5.
NBT.2)
1-3D Problem-Solving Investigation: Reasonable Answers
McGraw Hill Course 1 Chapter 2: Multiply and Divide Fractions
. 5th Grade
2-1A Explore: Part of a Number ccss
5th Grade
2-1B Estimate Products and Fractions CCSS (5.NF.
5a; 5.NF.5b)
5th Grade
2-1C Explore: Multiply Fractions and Whole Numbers CCSS (5.NF.
4)
5th Grade
2-1D Multiply Fractions and Whole Numbers CCSS (5.NF.
4; 5.NF.4b)
2-1E Problem-Solving Investigation: Draw a Diagram
5th Grade
2-2A Explore: Multiply Fractions CCSS (5.NF.
1) 13
5th Grade
2-2B Multiply Fractions CCSS (5.NF.
4)
5th Grade
2-2C Explore: Multiply Whole Numbers and Mixed Numbers CCSS (5.NF.
3; 5.NF.6)
5th Grade
2-2D Multiply Mixed Numbers CCSS (5.NF.
3; 5.NF.6)
2-3A Explore: Divide by Fractions 6.NS.1
2-3B Divide Whole Numbers by Fractions 6.NS.1
2-3C Explore: Divide Fractions 6.NS.1
2-3D Divide Fractions 6.NS.1
2-3E Divide Mixed Numbers 6.NS.1
McGraw Hill Course 1 Chapter 3: Ratios and Rates
6.RP.1; 6
3-1A Explore: Ratios RP.3; 6.RP.
3a
. 6.RP.1; 6.
3-1B Ratios RP.3
6.RP.2; 6.
3-1C Explore: Unit Rates RP.3; 6.RP.
3b
6.RP.2, 6.
3-1D Rates RP.3; 6.RP.
3a
. 6.RP.3; 6.
3-2A Ratio Tables RP.3b
Additional . 6.RP.3; 6. 8
Lesson 1 Graph Ratio Tables RP.34
Additional Use Ratios to Convert Measurement 6.RP.3d
Lesson 3
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6.RP.3; 6.
3-2B Extend: Graphing Technology: Ratio Tables RP.3a; 6.RP.
3b
3-2C Problem-Solving Investigation: Look for a Pattern
. ) 3.RP.3; 6.
3-3A Equivalent Ratios RP.3b
R 3.RP.3; 6.
3-3B Explore: Ratio and Rate Problems RP.3b
3-3C Ratio and Rate Problems 3RP'33b6'RP'
McGraw Hill Course 1 Chapter 4: Fractions, Decimals and Percents
4th Grade
4-1A Decimals as Fractions CCSS (4.NF.
6)

. . 4th Grade
4-1B Fractions as Decimals ccss
4-2A Explore: Model Percents 6.RP.3c
4-2B Percents as Fractions 6.RP.3c
4-2C Fractions and Percents 6.RP.3c

. 4th Grade
4-2D Percents and Decimals ccss
4-2E Percent Greater than 100% and Percents Less than 1% 6.RP.3c

4th Grade
4-3A Explore: Compare Fractions CCSS (4.NF.
2)
4th Grade
4-3B Compare and Order Fractions CCSS (4.NF. 14
2)
4th Grade
4-3C Explore: Fractions, Decimals, and Percents on the Number Line (2:C48§|:(46 N4F'
NF.7)
4th Grade
4-3D Compare and Order Fractions, Decimals and Percents C_CSS (4'_NF'
2; 4.NF.6; 4.
NF.7)
4-4A Explore: Find Fractional Padrts 6.RP.3c
4-4B Estimate with Percents 6.RP.3c
4-4C Explore: Find Percent of a Number 6.RP.3c
4-4D Find Percent of a Number 6.RP.3c
4-4E Problem-Solving Investigation: Solve a Simpler Problem
Additional 6.RP.3; 6.
Lesson 2 Solve Percent Problems RP.3¢
McGraw Hill Course 1 Chapter 5: Algebraic Expressions
5-1A Numerical Expressions
5-1B Algebra: Variables and Expressions
5-1C Explore: Write Expressions
5-1D Algebra: Write Expressions
5-1E Problem-Solving Investigation: Act it Out 6
5-2A Algebra: Properties
5-2B Explore: The Distributive Property
5-2C The Distributive Property
Additional Extend: Factoring 6.NS.4
Lesson 4
McGraw Hill Course 1 Chapter 6: Equations
6-1A Equations 6.NS.5
6-1B Problem-Solving Investigation: Work Backwards
6-1C Explore: Addition Equations 6.NS.7
6-1D Solve and Write Addition Equations 6'\"\15867 6
6-1E Explore: Subtraction Equations 6.NS.7

. . . 6.NS.6; 6
6-1F Solve and Write Subtraction Equations NS 7
6-2A Explore: Multiplication Equations 6.NS.7
6-2B Solve and Write Multiplication Equations 12
6-2C Explore: Division Questions 6.NS.7
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6-2D Solve and Write Division Equations 6,\,1\18867 6
7th Grade
6-3A Explore: Two Step Equations CCSS (7.EE.
4; 7.EE.4a)
7th Grade
6-3B Solve and Write Two-Step Equations CCSS (7.EE.
4;7.EE.4a)
McGraw Hill Course 1 Chapter 7: Functions, Inequlaities and Integers
7-1A Graph Relations
7-1B Explore: Graphing Technology: Function Machines
7-1C Function Tables
7-1D Fucntion Rules
7-1E Functions and Equations
7-1F Multiple Representations of Functions
7-2A Explore: Soplve Inequalities Using Models
7-2B Inequalities
7-2C Problem-Solving Investigation: Guess, Check and Revise
7th Grade
7-2D Write and Graph Inequalities CCSS (7.EE
4;7.EE.4b)
7th Grade
7-2E Exploire: Solve Inequalities CCSS (7.EE.
4; 7.EE.4b)
7th Grade
7-2F Solve One-Step Inequalities CCSS (7.EE. 17
4; 7.EE.4b)
7th Grade
7-2G Solve Two-Step Inequalities CCSS (7.EE.
4;7.EE.4b)
6.NS.5; 6
7-3A Explore: Absolute Value NS.7; 6.NS
7c; 6.NS.7d
6.NS.5; 6
NS.6; 6.NS
6a, 6.NS.6¢
7-3B Integers and Absolute Value 6.NS.7: 6
NS.7c; 6.NS
7d
6.NS.6; 6
7-3C The Coordinate Plane NS.6b; 6.NS.
6c; 6.NS.8
Additional Extend: Distance on the Coordinate Plane 6.NS.8
Lesson 6
McGraw Hill Course 1 Chapter 8: Properties of Triangles and Quadrilaterals
5th Grade
8-1A Points, Lines and Planes CCSS (4.G.
1)
4th Grade
8-1B Measure Angles CCSS (4.G.
1;4.G.2)
7th Grade
8-1C Angle Relationships CCSS (7.G.
5)
8th Grade
8-2A Explore: Angles in Triangles CCSS (8.G
5)
8th Grade
8-2B Triangles CCSS (8.G
5)
8-2C Problem-Solving Investigation: Draw a Diagram
. . " 7th Grade
8-3A Explore: Angles in Quadrilaterals ccss
. . 7th Grade
8-3B Properties of Quadrilaterals ccss
. 7th Grade
8-3C Properties of Polygons cCsS
. ) 7th Grade
8-3D Similar and Congruent Figures cCsS 17
Additional 6.NS.7a; 6.
Lesson 5 Compare and Order Integers NS.7b
. . 8th Grade
8-4A Sides, Flips and Turns cCss
Additional Polygons on the Coordinate Plane 6.G.3
Lesson 7
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8th Grade
CCSS (8.G
8-4B Translations 1;8.G.1a; 8.
G.1b; 8.G.1c;
8.G.3)
8th Grade
CCSS (8.G
8-4C Reflections 1;8.G.1a; 8.
G.1b; 8.G.1c;
8.G.3)
8th Grade
CCSS (8.G
8-4D Rotations 1; 8.G.1a; 8.
G.1b; 8.G.1c;
8.G.3)
8th Grade
8-4E Extend: Dilations CCSS (8.G
4)
McGraw Hill Course 1 Chapter 9: Perimeter, Area and Volume
9-1A Area of Parallelograms 6.G.1
9-1B Explore: Area of Triangles 6.G.1
9-1C Area of Triangles 6.G.1
9-1D Area of Trapezoids 6.G.1
7th Grade
9-2A Explore: Circumference CCSS (7.G.
4)
7th Grade
9-2B Circumference CCSS (7.G.
4)
7th Grade
9-2C CCSS (7.G.
Explore: Area of Circles 4) 16
7th Grade
9-2D Area of Circles CCSS (7.G.
4)

. - NOT IN
9-3A Perimeter of Composite Figures ccss
9-3B Explore: Area of Irregular Figures 6.G.1
9-3C Area of Composite Figures 6.G.1
9-3D Problem-Solving Investigation: Make a Model
9-4A Explore: Volume of Rectangular Prisms 6.G.2
9-4B Volume of Regular Prisms 6.G.2
9-4C Explore: Surface Area of Regular Prisms 6.G.4
9-4D Surface Area of Regular Prisms 6.G.4

McGraw Hill Course 1 Chapter 10: Volume and Surface Area
7th Grade
10-1A Explore: Volume of Prisms CCss (7.G.
3;7.G.6)
7th Grade
10-1B Volume of Triangular Prisms CCSS (7.G.
6)
7th Grade
10-1C Explore: Volume of Pyramids CCSS (7.G.
3;7.G.6)
7th Grade
10-1D Volume of Pyramids CCSS (7.G.
6)
7th Grade
10-2A Explore: Volume of Cylinders CCsSs (7.G.
3;7.G.6)
7th Grade
10-2B Volume of Cylinders CCSS (7.G. 13
6)
7th Grade
10-2C CCSS (7.G.
Explore: Volume of Cones 3;7.G.6)
7th Grade
10-2D Volume of Cones CCSS (7.G.
6)
10-3A Problem-Solving Investigation: Draw a Diagram
7th Grade
10-3B Explore: Surface Area of Cylinders CCSS (7.G.
3;7.G.6)
7th Grade
10-3C Surface Area of Cylinders CCsSs (7.G.
6)
10-4A Explore: Composite Figures 6.G.1
10-4B Volume and Surface Area of Composite Figures 6.G.4
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Additional i - .
Lesson 8 Explore: Statistical Questions 6.SP.1
11-1A Explore: Find the Mean 6.SP.23; 6.SP.
6.SP.2; 6.SP.
11-1B Mean 3. 6.5P5¢
. 6.SP.2; 6.SP.
11-1C Extend: Spreadsheets and Mean 3: 6.5P5¢
11-1D Median, Mode and Range 6.SP.23; 6.SP.
11-1E Extend: Box-and-Whisker Plots 6.SP.4
) 6.SP.2; 6.SP.
11-1F Appropriate Measures 3 6.9P5¢
Additional Measures of Variation 6.SP.5¢c
Lesson 9
Additional .
Lesson 10 Mean Absolute Deviation 6.SP.5¢c
Additional
Lesson 11 Shape of Data Distributions 6.5P.5¢ 19
7th Grade
11-2A Frequency Tables CCSS (7.SP.
6)
11-2B Extend: Stem-and-Leaf Plots 6.SP.4
11-2C Histograms 6.SP.4
7th Grade
11-3A Explore: Circle Graphs CCSS (7.SP.
1, 7.SP.2)
7th Grade
11-3B Circles Graphs CCSS (7.SP.
1, 7.SP.2)
. . NOT IN
11-4A Select and Appropriate Display ccss
6.SP.5; 6.SP.
11-4B 5a; 6.SP.5b;
Extend: Collect Data to Solve a Problem 6.SP.5¢c
. ) - NOT IN
11-4C Misleading Graphs and Statistics ccss
11-4D Problem-Solving Investigation: Use Logical Reasoning
McGraw Hill Course 1 Chapter 12: Probability
7th Grade
12-1A Probability of Simple Events CCSS (7.SP.
5; 7.SP.6)
7th Grade
12-1B Extend: Experimental and Theoretical Probability CCSS (7.SP.
7)
7th Grade
CCSS (7.SP.
12-1C Sample Spaces 8: 7.5P.8a:
7.SP.8b)
7th Grade
12-1D Extend: Fair and Unfair CCSS (7.SP.
7)
7th Grade
) - CCSS (7.SP.
12-1E The Fundamental Counting Principle 8: 7.5P.8a;
7.SP.8b)
7th Grade
12-2A Explore: Probability and Independent Events CCSS (7.SP.
7
a) 13
7th Grade
12-2B Probability and Independent Events CCSS (7.SP.
7a)
7th Grade
CCSS (7.SP.
12-2C Explore: Probability of Dependent Events 7a; 7.SP.8;
7.SP.8a;7.
SP.8b)
7th Grade
CCSS (7.SP.
12-2D Probability of Dependent Events 7a; 7.SP.8;
7.SP.8a; 7.
SP.8b)
7th Grade
12-3A Make Predictions CCSS (7.SP.
6)
7th Grade
12-3B Extend: Unbiases and Biases Samples CCSS (7.SP.
7)
12-3C Problem-Solving Investigation: Act it Out
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Standard Standard
Timeline Lesson Unit Building Days Chapter Synopsis/Notes
Addressed
Towards
McGraw Hill Course 2 Chapter 1: Expressions and Patterns
5th Grade
1-1A Powers and Exponents CCSS; 5.
NBT.A.2
5th Grade
1-1B Numerical Expressions CCSS; 5.0A.
A2
1-1C Algebraic Expressions 7.EE4
Additional Explore: Factor Linear Expressions 7EE1 T.EE.
Lesson 5 2
Additional Factor Linear Expressions 7.EE1, 7 EE.
Lesson 6 P 2
. 7.NS.1.d; 7.
1-1D Properties EE1: 7.EE.2 12
1-2A Problem-Solving Investigation: Look for Patterns
1-2B Sequences 7.EE.4
1-2C Extend: Sequences 7.EE.4
8th Grade
1-3A Explore: Square Roots CCSS; 8.EE.
A2
8th Grade
1-3B Square Roots CCSS; 8.EE.
A2
8th Grade
1-3C Estimate Square Roots CCSS; 8.EE.
A2
McGraw Hill Course 2 Chapter 2: Integers
6th Grade
2-1A Explore: Absolute Value CCSS; 6.NS.
7c; 6.NS.7d
6th Grade
2-1B Integers and Absolute Value CCSS; 6.NS.
7c; 6.NS.7d
6th Grade
2-1C CCSS; 6.NS.
The Coordinate Plane 6b; 6.NS.6¢;
. 7.NS.1; 7.
2-2A Explore: Add Integers NS.3
7.NS.1; 7.
NS.1a; 7.NS
2-2B Add Integers 1b; 7.NS.1d;
7.NS.3;7.
EE.3
7.NS.1; 7.
2-2C Explore: Subtract Integers NS.2a; 7.NS 12
3
7.NS.1; 7.
NS.1c; 7.NS.
22D 1d; 7.NS.3;
Subtract Integers 7.EE.3
Additional Extend: Distance on the Number Line 7.NS.1c
Lesson 3
2-3A Problem-Solving Investigation: Look for a Pattern 7’\,1\18823 7
238 Explore: Multiply and Divide Integers 7“,‘\18523 7
7.NS.2; 7.
2-3C Multiply Integers NS.2c; 7.NS.
3; 7.EE.3
7.NS.2; 7.
2-3D Divide Integers NS.2b; 7.NS
3;7.EE.3
McGraw Hill Course 2 Chapter 3: Rational Numbers
3-1A Explore: The Number Line 7.NS.2d
3-1B Terminating and Repeating Decimals 7.NS.2d
6th Grade
3-1C CCSS; 6.NS.
Compare and Order Rational Numbers 7b; 6.NS.6¢c
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7.NS.1; 7.
. . NS.1b; 7.NS
3-2A Add and Subtract Like Fractions 1¢: 7.NS 3:
7.EE.3
7NS.1;7.
3-2B Explore: Unlike Fractions with Models NS.1b; 7.NS
1c; 7.NS.3
7NS.1;7.
. . NS.1b; 7.NS
3-2C Add and Subtract Unlike Fractions 1¢ 7.NS 3-
7.EE.3
Additional
Lesson 4 Extend: Use Properties to Multiply 7NS.2a
7.NS.1; 7.
3.2¢ Add and Subtract Mixed Numbers NS.1b; 7.NS 15
1c; 7.NS.3;
7.EE.3
3-3A Explore: Multiply Fractions with Models 7’\,1\18823 7
7.NS.2; 7
. . NS.2a; 7.NS
3-3B Multiply Fractions 2¢ 7.NS.3:
7.EE.3
3-3C Problem-Solving Investigation: Look for a Pattern
7.NS.2; 7.
3-3D Divide Fractions NS.2b; 7.NS
3; 7.EE.3
' L . 8th Grade
3-4A Multiply and Divide Monomials cCSS
8th Grade
3-4B Negative Exponents CCSS; 8.EE.
A1
8th Grade
3-4C Scientific Notation CCSS; 8.EE.
A4
McGraw Hill Course 2 Chapter 4: Equations and Inequalities
4-1A Problem-Solving Investigation: Work Backward
4-1B Methods for Solving Equations 7.EE4
4-1C Explore: Solve Addition andd qutraction Equations with 7EEA4
Algebra Tiles
4-1D Solve One-Step Addition and Subtraction Equations 7.EE.4
4-2A Explore: Multiplication Equations and Bar Diagrams 7.EE.4
4-2B Solve One-Step Multiplication and Division Equations 7.EEA4
4-2C Explore: Equations with Rational Coefficients 7.EE4
4-2D Solve Equations with Rational Coefficients 7.EE.4
4-3A Explore: Two-Step Equations with Bar Diagrams 7'EE'3a7'EE'
4-3B Solve Two-Step Equations 7'EE'ia7'EE' 18
Additional . .
Lesson 7 Explore: More Two-Step Equations 7.EE.4a
Additional .

Lesson 8 More Two-Step Equations 7.EE.4a
4-3C Explore: Equations with Variables on Both Sides 7.EE.4a
4-3D Solve Equations with Variables on Both Sides 7.EE.4a
4-4A Explore: Solve Inequalities 7.EE.4
4-4B Solve Inequalities by Addition and Subtraction 7.EE.4
4-4C Solve Inequalities by Multiplication and Division 7.EE.4

Additional Solve Two-Step Equations 7.EE.4b

Lesson 9

McGraw Hill Course 2 Chapter 5: Proportions and Similarity

5-1A Explore: Unit Rates 7.RPA1

5-1B Rates 7.RPA1
Additional 7.RP1; 7.

Lesson 1 Complex Fractions and Unit Rates NS.3

5-1C Proportional and Non-Proportional Relationships 7§E §a7

7.RP.1; 7.

. RP.2; 7.RP.

5-1D Solve Proportions 2b: 7.RP.2c-
7.RP.3
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Additional TRP.2; 7.
Graph Proportional Relationships RP.2a; 7.RP.
Lesson 2
2d 14
5.1E 7.RP.2; 7.
Extend: Wildlife Sampling RP.3
5-2A Problem-Solving Investigation: Draw a Diagram

Additional . . . .

Lesson 10 Explore: Investigate Online Maps and Scale Drawings 7.G.A1
5-2B Scale Drawings 7.G.1
5-2C Extend Spreadsheet: Scale Drawings 7.G.1
5-3A Similar Figures 7.RP.2
5-3B Perimeter and Area of Similar Figures 7.G.1

. " NOT IN
5-3C Extend: The Golden Triangle cCSS
McGraw Hill Course 2 Chapter 6: Percent
6th Grade
6-1A Explore: Percent Diagrams CCSS; 6.RP.
3c
7.RP.3; 7.
6-1B Percent of a Number EE3
610 7.RP3; 7.
Percent and Estimation EE.3
6th Grade
6-2A Explore: Find Percents CCSS; 6.RP.
3c
. 7.RP.3; 7.
6-2B The Percent Proportion EE 3
. 7.RP2c; 7
6-2C The Percent Equation EE 3 13
6-2D Problem-Solving Investigation: Determine Reasonable
Answers
6-3A Explore: Percent of Change 7.RP.3
7.RP.3; 7.
6-3B Percent of Change EE.3
X 7.RP.3; 7.
6-3C Sales Tax and Tips EE 3
. 7.RP.3; 7.
6-3D Discount EE3
6-3E Financial Literacy: Simple Interest / REPE%: 7
6-3F Extend Spreadsheet: Simple Interest 7.RP.3
McGraw Hill Course 2 Chapter 7: Linear Functions
6th Grade
7-1A Explore: Relations and Functions CCSS; 6.EE.
5
6th Grade
7-1B Equations and Functions CCSS; 6.EE.
5
6th Grade
7-1C CCSS; 6.EE.
Functions and Graphs 9
6th Grade
7-1D Extend Graphing Technology: Graphing Relationships |CCSS; 6.EE.
9
6th Grade
7-2A Explore: Rate of Change CCSS; 6.EE.
5
6th Grade
7-2B Constant Rate of Change CCSS; 6.EE. 13
5
6th Grade
7-2C CCSS; 6.EE.
Slope 6
7-2D Extend Graphing Technology: Compare Graphs
7-3A Problem-Solving Investigation: Use a Graph
7-3B Explore: Proportional and Nonproportional Relationships 7§E §a7
7.RP.2; 7.
7-3C Direct Variation RP.2a; 7.RP.
2b; 7.RP.2c
. - NOT in
7-3D Explore: Inverse Variation ccss
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s NOT in
7-3E Inverse Variation ccss
McGraw Hill Course 2 Chapter 8: Probability and Predictions
8-1A Probability and Simple Events 7'SP'§;7'SP'
7.SP.8; 7.SP.
8-1B Sample Spaces 8a: 7.5P.8b
8-1C Count Outcomes 7.SP.8a
8-1D Permutations 7.SP.8a
8-2A Explore: Independent and Dependent Events 7SSF|;78bb 7.
7.SP.8; 7.SP.
8-2B Independent and Dependent Events 8a: 7.SP.8b
Additional
Lesson 17 Extend: Simulate Compound Events 7.SP8c 14
. . 7.SP.7, 7.SP.
8-3A Probability Experiments 7a: 7.5P.7b
o ) 7.SP.6; 7.SP.
8-3B Extend: Simulations 7a: 7.9P.7b
8-3C Problem-Solving Investifation: Act it Out
8-3D Explore: Fair and Unfair Games 7.SP.7b
8-3E Use Data to Predict 7SP1 TSP

Additional . .

Lesson 14 Extend: Multiple Samples of Data 7.SP.2
8-3F Unbiased and Biased Samples 7.SP.A1

McGraw Hill Course 2 Chapter 9: Statistical Displays
. . 6th Grade
9-1A Explore: Changes in Data Values ccss
6th Grade
9-1B Measures of Central Tendency CCSS
9-1C 6th Grade
Extend Spreadsheet: Mean, Median and Mode CCSss
Additional Explore: Visual Overlap of Data Distributions 7.SP.3
Lesson 15
o 6th Grade
9-2A Measures of Variation ccss
6th Grade
9-2B Box-and -Whisker Plots CCSS; 6.SP.
B.4
Additional
Lesson 16 Populations 7.5P4 15
. NOT IN
9-3A Explore: Circle Graphs cCSS
. NOT IN
9-3B Circle Graphs CCSS
Histograms 6th Grade
9-3C 9 ccss
. o 6th Grade
9-3D Extend Graphing Technology: Histograms cCSS
6th Grade
9-3E Stem-and-Leaf Plots CCSS
9-4A Problem-Solving Investigation: use a Graph
. N 8th Grade
9-4B Scatter Plots and Lines of Best Fit CCSS
) ) NOT IN
9-4C Select and Appropirate Display CCSS
McGraw Hill Course 2 Chapter 10: Volume and Surface Area

Additional .

Lesson 12 Cross Sections 7.G3
10-1A Explore: Meaning of Volume 7.G.6
10-1B Volume of Prisms 7.G.6

Additional Circumference and Area of Circles 7.G4

Lesson 13
10-1C Volume of Cylinders 7.G4,7.G6
10-1D Explore: Volume of Pyramids and Cones 7.G.6
10-1E Volume of Pyramids 7.G.6
10-1F Volume of Cones 7.G4 17
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McGraw Hill Course 2 Chapter 11: Measurement and Proportional Reasoning

10-2A Explore: Nets of Three-Dimensional Figures 7.G.6
10-2B Surface Area of Prisms 7.G.6
10-2C Surface Area of Cylinders 7.G4;7.G6
10-2D Extend: Surface Area and Volume 7.G.6
10-2E Surface Area of Pyramids 7.G.6
10-2F Extend: Net of a Cone 7.G4
10-3A Problem-Solving Investigation: Solve a Simpler Problem

10-3B Explore: Building Composite Shapes 7.G.6
10-3C Volume and Surface Area of Composite Figures 7.G.6

G6 Regular

R NOT IN
11-1A Exlore: Units of Measure CCSS
. 6th Grade
11-1B Convert Customary Units CCSS
11-1C 6th Grade
Convert Metric Units CCSS
6th Grade
11-D Convert Between Systems CCSS 9
6th Grade
11-1E Convert Rates CCSS
. NOT IN
11-1F Convert Units of Area and Volume cCSS
11-2A Problem-Solving Investigation: Make a Model
11-2B Explore: Changes in Scale 7.G.6
11-2C Changes in Dimensions 7.G.6
McGraw Hill Course 2 Chapter 12: Polygons and Transformations
12-1A Angle Relationships 7.G.5

Additional . .

Lesson 11 Explore: Draw Triangles 7.G.2
12-1B Explore: Triangles 7.G.5
12-1C Triangles 7.G.5
12-1D Quadrilaterals 7.G.5
12-1E Polygons and Angles 7.G.5

8th Grade
12-2A Explore: Congruence CCSS
. . . 8th Grade
12-2B Translations in the Coordinate Plane cCSS
. ! 8th Grade 15
12-2C Extend: Tesselations CCSS
. : ; 4th Grade
12-3A Explore: Symmetry in Reflections CCSS
. ’ . 8th Grade
12-3B Reflections in the Corrdinate Plane CCSS
. . 8th Grade
12-4A Explore: Rotational Symmetry CCSS
. . . 8th Grade
12-4B Rotations in the Coordinate Plane CCSS
_— 8th Grade
12-5A Dilations ccss
12-5B Problem-Solving Investigation: Work Backward
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Key: Green (Major Work of the Grade); Blue (Supporting Cluster); Black/Yellow (Additional Cluster)

G 7 Regular

Timeline

Lesson

Unit

Standard
Addressed

Standard
Building
Towards

Days

Chapter Synopsis/Notes

McD

ougall-Littell Pre-Algebra Chapter 1: Variables, Expressions and Integers

Expressions and Variables

6.EE.A.23; 6.
EE.B.5; 7.
EE.A1

1.2

Powers and Exponents

6.EE.A1

1.3

Order of Operations

6.EE.A.2c

1.4

Comparing and Ordering Integers

Adding Integers

7.NS.A1;7.
NS.A.1d

Subtracting Integers

7.NS.A1; 7.
NS.A.1d

Multiplying and Dividing Integers

7.NS.A2; 7.

NS.A.2a; 7.

NS.A.2b; 7.
NS.A.2c

The Coordinate Plane

5.G.A.1;6.G.
A3

McDougall-Littell Pre-Algebra Chapter 2: Solving Equations

2.1

Properties and Operations

7.EE.A1

2.2

The Distributive Property

6.EE.A3;7.
EE.A1

Simplifying Variable Expressions

Variables and Equations

6.EE.A.3; 6.
EE.A4;7.
EE.A1

6.EE.B.6; 6.
EE.B.7; 7.
EE.B.4; 7.

EE.B.4.a

Solving Equations Using Addition and Subtraction

6.EE.B.6; 6.
EE.B.7; 7.

EE.B.4; 7.

EE.B.4.a

Solving Equations with Multiplication and Division

6.EE.B.6; 6.
EE.B.7; 7.

EE.B.4;7.

EE.B.4.a

Decimal Operations and Equations

6.EE.B.6; 6.
EE.B.7; 7.

EE.B.4; 7.

EE.B.4.a

McDougall-Littell Pre-Algebra Chapter 3: Multi-Step Equations and Inequalities

. . 7.EE.A1; 7.
3.1 Solving Two Step Equations EE B 44
3.2 Solving Equations Having Like Terms and Parentheses | 8.EE.C.7.b
33 8.EE.C.7; 8.
) Solving Equations with Variables on Both Sides EE.C.7b
. - . . . 7.EE.B.4.b;
34 Solving Inequalities with Addition and Subtraction 8EECTb
. - . S R 7.EE.B.4.b;
35 Solving Inequalities with Multiplication and Division 8.EE.C.7.b
36 7.EE.B.4.b;
i Solving Multi-Step Inequalities 8.EE.C.7.b
McDougall-Littell Pre-Algebra Chapter 4: Factors, Fractions and Exponents
41 Factors and Prime Factorization 6.NS.B.4
4.2 Greatest Common Factors 6.NS.B.4
4.3 Equivalent Fractions 6.EE.A4
4.4 Least Common Multiple 6.NS.B.4
4.5 Rules of Exponents 8.EE.A1
4.6 Negative and Zero Exponents 8.EE.A.1;
L . 8.EE.A.3; 8.
4.7 Scientific Notation EEA4
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McDougall-Littell Pre-Algebra Chapter 5: Rational Numbers and Equations

G 7 Regular

5.1 Rational Numbers 7.NS.A.2.d
5.NF.A.1; 7.
52 Adding and Subtracting Like Fractions NS.A.1; 7.
NS.A.1d
5.NF.A1; 7.
53 NS.A1; 7.
Adding and Subtracting Unlike Fractions NS.A.1d
5.NF.B.6; 7.
L . NS..A27.
54 Multiplying Fractions NS.A.2a: 7.
NS.A.2c
5.NF.B.7; 7.
- . NS.A.2; 7.
5.5 Dividing Fractions NS.A.2b: 7.
NS.A.2c
5.6 7.EE.B.4.3;
i Using Multiplicative Inverses to Solve Equations 8.EE.C.7.b
. . . . 7.EE.B.4.b;
5.7 Equations and Inequalities with Rational Numbers 8.EE.C.7b
McDougall-Littell Pre-Algebra Chapter 6: Ratios, Proportion, and Probability
6.1 Ratios and Rates 7.RP.A.2
- ] . 7.RPA1; 7.
6.2 Writing and Solving Proportions RPA 2
6.3 7.RPA.1; 7.
’ Solving Proportions Using Cross-Products RP.A.2
. . 7.RPAA1; 7.
6.4 Similar and Congruent Figures RPA.2.b:
Lo 7.RPAA1; 7.
6.5 Similarity and Measurement RPA.2.b:

7.RPAA1; 7.
6.6 RP.A.2b; 7.
Scale Drawings G.A.1
7.SPA2; 7.
- SP.C.5; 7.
6.7 Probability and Odds SP.C.6: 7.
SP.C.7
6.8 The Counting Principle 7.SP.C.7.b
McDougall-Littell Pre-Algebra Chapter 7: Percents
71 Percents and Fractions
7.2 Percents and Proportions 6.RP.A.3.c
7.3 Percents and Decimals
7.4 The Percent Equation 7.RPA.3
7.5 Percent of Change 7.RP.A.3
7.6 Percent Applications 7.RPA.3
7.7 Simple and Compound Interest 7.RPA.3
McDougall-Littell Pre-Algebra Chapter 8: Linear Functions
7.EE.B.4; 8.
8.1 Relations and Functions F.B.4; 8.FA.
1
8.2 Linear Equations in Two Variables 8.F.A1
8.3 Using Intercepts 8.EE.C.7.b
8.4 The Slope of a Line 8.EE.B.5
8.F.A.3; 8.
8.5 Slope-intercept Form EE.C.7; 8.
EE.C.7.b
8.6 8.EE.B.5; 8.
) Writing Linear Equations EE.C.7;
8.7 Function Notation 8.FA1
8.EE.C.7; 8.
. . EE.C.8.a; 8.
8.8 Systems of Linear Equations EEC8b: 8.
EE.C.8.c
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G 7 Regular

8.9 Graphing Linear Inequalities HSA.REIL.B.3
McDougall-Littell Pre-Algebra Chapter 9: Real Numbers and Right Triangles
9.1 Square Roots 8.EE.A.2
9.2 Simplifying Square Roots 8.EE.A.2
93 8.G.B.6; 8.G.
i The Pythagorean Theorem B.8
9.4 Real Numbers 8.EE.A.2
95 The Distance and Midpoint Formula senees
96 8.G.B.6; 8.G.
) Special Right Triangles B.7
8.G.B.6; 8.G.
9.7 The Tangent Ratio B.7; HSF.TF.
A3
8.G.B.6; 8.G.
9.8 The Sine and Cosine Ratios B.7; HSF.TF.
A3
McDougall-Littell Pre-Algebra Chapter 10: Measurement, Area and Volume
7.EE.B.4; 8.
10.1 Triangles EE.C.7.b; 8.
G.A5
. 7.EE.B.4; 8.
10.2 Polygons and Quadrilaterals EE.C.7.b;
103 6.G.A1;7.G.
: Areas of Paralellograms and Trapezoids B.5
10.4 Circumference and Area of Circles 7.G.B4
10.5 Surface Area of Prisms and Cylinders 6'G'AE;46; 7G.
106 6.G.A4;7.G.
i Surface Areas of Pyramids and Cones B.6
) . 6.G.A4;7.G.
10.7 Volumes of Prisms and Cylinders B.6: 8.6.C.9
! 6.G.A4;7.G.
10.8 Volumes of Pyramids and Cones B.6:8.G.C.0
McDougall-Littell Pre-Algebra Chapter 11: Data Analysis and Probability
6.SP.B.4; 7.
111 Stem-and-Leaf Plots and Histograms NS.A.2; 7.
NS.A.3
6.SP.B.4; 7.
1.2 Box and Whisker Plots NS.A2; 7.
NS.A.3
6.SP.B.4; 7.
11.3 NS.A2; 7.
Using Data Displays NS.A.3
6.SP.A.1; 7.
11.4 Collecting Data SPA1; 7.
SP.A.2
11.5 Interpreting Graphs
11.6 Permutations HSS.CP.B.9
1.7 Combinations HSS.CP.B.9
7.SP.C.5;7.
-_ _— . SP.C.6;7.
11.8 Probabilities of Disjoint and Overlapping Events SPC7.a:7.
SP.C.8.a
7.SP.C.5; 7.
} SP.C.6; 7.
11.9 Independent and Dependent Variables SPC7.:7.
SP.C.8.b
McDougall-Littell Pre-Algebra Chapter 12: Polynomials and Non-linear Functions
12.1 Polynomials
12.2 Adding and Subtracting Polynomials
12.3 Moltiplying Monomials and Polynomials
124 Multiplying Binomials
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12.5

The Rules of Exponents

12.6

Quadratic Functions

12.7

Exponential Growth and Decay

12.8

McDougall-Littell Pre-Algebra Chapter 13: Angle Relationships and Transformations

Sequences

G 7 Regular

13.1 Angle Relationships 7.G.B.5
. 7.G.B.5; 8.
13.2 Angles and Parallel Lines GAS5
7.G.B5; 7.
13.3 EE.B.4; 8.
Angles and Polygons EE.C.7.b
) 8.G.A.1;8.G.
13.4 Translations A3 8.GA3
13.5 Reflections and Symmetry ?AC?’:AB 1C;§ ?\C;,
136 8.G.A.1; 8.G.
) Rotations and Symmetry A.3;8.G.A3
13.7 Dilations 8.G.A.3
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Grade 8 Regular

Timeline

Lesson Numbers

Unit

Standard
Addressed

Standard
Building
Towards

Days

Chapter Synopsis

enVisiol

n Algebra | Chapter 1: Solving Equations

and Inequalities

Operations on Real Numbers

HSN.RN.B.3

Solving Linear Equations

HSNA.CED.A.
1, HSA.RELA.
1, HSA.REI.B.3

Solving Equations with a Variable on Both
Sides

HSN.Q.A.2;
HSA.CED.A.1;
HSA.REILA.1;

HSA.REI.B.3

Literal Equations and Formulas

HSN.Q.AA.1;
HSA.CED.A.1;
HSA.CED.A.4

1-5

Solving Inequalities in One Variable

HSA.CED.A.1;
HSA.CED.A.3;
HSA.REILB.3

Mathematical
Modeling

Collecting Cans

HSA.CED.A.1;
HSA.REILA.1;
HSA.REI.B.3

1-6

Compound Inequalities

HSA.CED.A.1;
HSA.CED.A.3;
HSA.REI.B.3

1-7

Absolute Value Equations and Inequalities

enVision Algebra | Chapter 2: Linear Eq

HSA.CED.A1

uations

Slope-Intercept Form

HSA.CED.A.2;
HSS.ID.C.7

Point-Slope Form

HSA.CED.A.2;
HSF.LE.A.2;
HSS.ID.C.7

Standard Form

HSA.CED.A.2;
HSA.CED.A.3;
HSS.ID.C.7

Mathematical
MODELING

How Tall is Tall?

HSA.CED.A1;
HSA.CED.A.3;
HSA.CED.A.4

2-4

Parallel and Perpendicular Lines

HSA.CED.A.2

enVision Algebra | Chapter 3: Linear Functions

Relations and Functions

HSF.IF.A1

Linear Functions

HSF.IF.A.1;
HSF.IF.A2;
HSF.IF.B.5;
HSF.LE.A.2

Transforming Linear Functions

HSF.IF.B.5;
HSF.IF.C.7;
HSF.BF.A.1;
HSF.BF.B.3

Mathematical
Modeling

The Express Lane

HSS.ID.B.6.A;
HSS.ID.B.6.C;
HSS.ID.C.7

Arithmetic Sequences

HSF.IF.A.3;
HSF.BF.A.1;
HSF.BF.A.1.A;
HSF.BF.A.2;
HSF.LE.A.1;
HSF.LE.A.1.B;
HSF.LE.A.2
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Scatter Plots and Lines of Fit

HSS.ID.B.6;
HSS.ID.B.6.A;
HSS.ID.B.6C;

HSS.ID.C.7

enVision Algebra | Chapter 4: Systems of Linear Equations and Inequalities

Analyzing Lines of Fit

HSS.ID.B.6;
HSS.ID.B.6.A;
HSS.ID.B.6.B;
HSS.ID.B.6.C;

HSS.ID.C.8;

HSS.ID.C.9

Solving Systems of Equations by

4-1 ) HSA.REI.C.6
Graphing

42 Solving Systems of Equations by HSA.CED.A.3;

Substitution HSA.REI.C.6

43 Solving Systems of Equations by HSA.CED.A.3;

Elimination HSA.REI.C.5

HSA.REI.B.3;

4-4 Linear Inequalities in Two Variables HSA.REIL.D.12;

HSA.CED.A.3

Mathematical HSA.CED.A.2;

. | b

Modeling 3 Act Math: Get Up There! HSA.CED.A 3

. . HSA.CED.A.3;

4-5 Systems of Linear Inequalities HAS.REID 12

enVision Algebra | Chapter 5: Piecewise Functions

HSF.IF.B.4;

5-1 The Absolute Value Function HSF.IF.B.6;
HSF.IF.C.7.B

Mathematical 3 Act Math: The Mad Runner HSF.IF.B.4

Modeling

HSF.IF.B.4;

5-2 Piecewise-Defined Functions HSF.IF.B.6;
HSF.IF.C.7.B

HSF.IF.B.4;

5-3 Step Functions HSF.IF.B.6;
HSF.IF.C.7.B
. . . ) HSF.IF.C.7.B;

5.4 Transformatlo;ir?cf:t::c’)lr?;:eW|se-Deflne HSF.IF.C.9:
HSF.BF.B.3

enVision Algebra | Chapter 6: Exponents and Exponential Functions

6-1

Rational Exponents and Properties of
Exponents

HSN.RN.A.1;
HSN.RN.A.2

Exponential Functions

HSF.IF.B.4;
HSF.IF.B.5;
HSF.IF.B.6;
HSF.LE.A.1

Exponential Growth and Decay

HSA.CED.A.2;
HSA.SSE.A.1.B;
HSA.SSE.B.3.C;

HSF.LE.A.1.A;

HSF.LE.A.2

Geometric Sequences

HSF.IF.A.3;
HSF.BF.A.2;
HSF.LE.A.2

Transformations of Exponential Functions

HSF.BF.B.3;
HSF.IF.B.4;
HSF.IF.C.9
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Mathematical HSELEAT;
Modelin 3 Act Math: Big Time Pay Back HSF.LE.A.2;
9 HSF.BF.A.1
enVision Algebra | Chapter 7: Polynomials and Factoring

71 Adding and Subtracting Polynomials HSA.APR.A1

7-2 Mutliplying Polynomials HSA.APR.A1

7-3 Multiplying Special Cases HSA.APR.A1

. . HSA.APR.A.1;

7-4 Factoring Polynomials HSA.SSEA.2
HSA.APRA.1;

7-5 Factoring x"2+bx+c HSA.SSE.A.1.A;

HSA.SSE.A.1.B

Mathematical 3 Act Math: Who's Right? HSA.APRA.1

Modeling

HSA.SSE.A.1;

7-6 Factoring ax"2+bx+c HSA.SSE.A.1.A;

HSA.SSE.A.1.B
HSA.SSE.A.1;

7-7 Factoring Special Cases :gﬁ:ggg:ﬁ:]:gf
HSA.SSE.A.2

enVision Algebra | Chapter 8: Quadratic Functions
. HSA.CED.A.2;
8-1 Key Features gLnGgﬁg:ss of Quadratic HSF.IF.B.6:
HSF.BF.B.3
. . . HSF.IF.C.7;
8-2 Quadratic Functions in Vertex Form HSF.BF.B.3
HSF.IF.B.4;
. . . HSF.IF.7.A;
8-3 Quadratic Functions in Standard Form HSF.IE.C.8:
HSF.IF.C.9
HSF.IF.A.2;
8-4 Modeling with Quadratic Functions HSS.ID.B.6.A;
HSS.ID.B.6.B
Mathematical . HSA.A.REI.D.10;
Modeling 3 Act Math: TThe Long Shot HSFFEIFB.4
8-5 Comparing Linear, Exponenttial, and HSF.LE.A.3;
Quadratic Models HSS.ID.B.6.A
enVision Algebra | Chapter 9: Solving Quadratic Functions
HSA.CED.A.1;
9-1 Solving Quadratic Equations Using HSA.CED.A.2;
Graphs and Tables HSA.REI.B.4.B;
HSA.REI.D.11
HAS.SSE.B.3.A;
. . . . HSA.APR.B.3;
9-2 Solving Quadratic Equations by Factoring HSA.RELB.4.B:
HSF.IF.C.8.A
9-3 Rewriting Radical Expressions HSN.RN.A.2
. . . . HSA.CED.A.1;
0-4 Solving ngdratlc Eque:tlons Using HSA.CED.A 2.
quare Roots HSA.REI.B.4.B
HSA.REI.B.4.A;
9-5 Completing the Square HSA.SSE.B.3.B;
HSF.IF.C.8.A
HSA.SSE.B.3;
. L HSA.CED.A.1;
9-6 The Quadratic Formula and Discriminant HSA.RE|.B.4.A:
HSA.REI.B.4.B
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. HSA.REI.B.4.A;

Matheme_ltlcal 3 Act Math: Unwrapping Change HSA.SSE.B.3.B;
Modeling HSF.IF.C.8.A

) . . HSA.REI.C.7;

9-7 Solving Non-linear Systems of Equations HSA.REI.D.11

enVision Algebra | Chapter 10: Working with Functions

HSF.IF.B.4;

10-1 The Square Root Function HSF.IF.B.6;
HSF.IF.C.7.B

HSF.IF.B.4;

10-2 The Cube Root Function HSF.IF.B.6;
HSF.IF.C.7.B

. . . HSF.IF.B.4;

10-3 Analyzing Functions Graphically HSFIFB.5

HSF.IF.B.4;

10-4 Translations of Functions HSF.IF.B.6;
HSF.IF.C.7.B

10-5 Compressions and Stretches of Functions | HSF.BF.B.3

Mathematical . . HSF.IF.B.4;
Modeling 3 Act Math: Edgy iles HSF.IF.C.7.B
10-6 Operations with Functions HSF.BF.A.1.B

. HSF.BF.B.4;
10-7 Inverse Functions HSF.BEB.4.A

enVision Algebra | Chapter 11: Statistics

. . HSS.ID.A.1;

11-1 Analyzing Data Displays HSS.ID.A.3

HSS.ID.A.1;

11-2 Comparing Data Sets HSS.ID.A.2;
HSS.ID.A.3

. . HSS.ID.A.2;

11-3 Interpreting he Shapes of Data Displays HSS.IDA 3

- HSS.ID.A.2;

11-4 Standard Deviation HSS.IDA 3
11-5 Two-Way Frequency Tables HSS.ID.B.5

Mathematical . HSS.ID.A.2;
Modeling 3 Act Math: Text Message HSS.DA3
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Where to Focus Grade 5 (Achieve the Core)

G4 Honors

- Lesson B Standard Sta_n d_ard .
Timeline Numbers Unit Addressed Building | Days Chapter Synopsis and Notes
Towards
McGraw Hill Grade 5 Chapter 1: Place Value
L1 Place Value Through Millions 5.NBT.A.1
L2 Compare and Order Whole Numbers Through the Millions gmg¥ gb
L3 Hands on: Model Fractions and Decimals 5.NBT.3
. 5.NBT.3; 5
L4 Represent Decimals NBT.3é
[ CheckMyProgressAssessment |
5.NBT.1; 5.
L5 Hands on: Understand Place Value NBT.3; 5.
NBT.3a
5.NBTA; 5, 12
L6 Place Value through the Thousandths NBT.3; 5.
NBT.3a
. 5.NBT.3; 5.
L7 Compare Decimals NBT 34
5.NBT.3; 5.
L8 Order Whole Numbers and Decimals NBT.3a; 5.
NBT.3b
5.NBT.3; 5.
L9 Problem-Solving Investigation: Four Step Plan NBT.3a; 5.
NBT.3b
McGraw Hill Grade 5 Chapter 2: Multiply Whole Numbers
L1 Prime Factorization 5.NBT.2
L2 Hands on: Prime Factorization 5.NBT.2
L3 Powers and Exponents 5.NBT.2
L4 Multiplication Patterns 5.NBT.2
L5 Problem-Solving Investigation: Make a Table 5.NBT.2
7 T
L6 Hands on: Use Partial Products and the Distributive Property 5.NBT.5
L7 The Distributive Property 5.NBT.5
L8 Estimate Products 5.NBT.5
L9 Mutliply One-Digit Numbers 5.NBT.5
L10 Multiply Two Digit Numbers 5.NBT.5
McGraw Hill Grade 5 Chapter 3: Divide by One-Digit Divisor
L1 Relate Division to Multiplication 5.NBT.6
L2 Hands On: Division Models 5.NBT.6
L3 Two-Digit Dividends 5.NBT.6
L4 Division Patterns 5.NBT.6
L5 Estimate Quotients 5.NBT.6
L6 Hands On: Division Models with Greater Numbers 5.NBT.6
L7 Hands On: Distributive Property and Partial Quotients 5.NBT.6 16
L8 Divide Three and Four Digit Dividends 5.NBT.6
L9 Place the First Digit 5.NBT.6
L10 Quotients with Zeros 5.NBT.6
L11 Hands On: Use Models to Interpret Remainders 5.NBT.6
L12 Interpret the Remainder 5.NBT.6
L13 Problem-Solving Investiglg:lftti)?rr:]:algsaermine Extra or Missing 5.NBT6
McGraw Hill Grade 5 Chapter 4: Divide by Two Digit Divisors
L1 Estimate Quotients 5.NBT.6
L2 Hands On: Divide Using Base 10 Blocks 5.NBT.6
L. Divide by Two Digit Divisors 5.NBT.6
8

3
L4 Adjust Quotients 5.NBT.6
L5

Divide Greater Numbers 5.NBT.6

L6 The Distributive Property 5.NBT.6
McGraw Hill Grade 5 Chapter 5: Multiply Whole Numbers

L1 Round Decimals 5.NBT.4
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. . 5.NBT4; 5.
L2 Estimate Sums and Differences NBT.7
L3 Problem-Solving Investigation: Estimate or Exact Answer 5:1\%;47 5
L4 Hands On: Add Decimals Using Base 10 blocks 5.NBT.7
L5 Hands on: Add Decimals Using Models 5.NBT.7
L6 Add Decimals 5.NBT.7
L7 Addition Properties 5.NBT.7
L8 Hands On: Subtract Decimals Using Base 10 Blocks 5.NBT.7
L9 Hands On: Subtract Decimals using Models 5.NBT.7
L10 Subtract Decimals 5.NBT.7
McGraw Hill Grade 5 Chapter 6: Multiply and Ddivide Decimals
L1 Estimate Products of Whole Numbers and Decimals 5’\’1\188-;45 o
L2 Hands On: Use Models to Multiply 5.NBT.7
L3 Multiply Decimals by Whole Numbers 5.NBT.7
L4 Hands On: Use Models to Multiply Decimals 5.NBT.7
L5 Multiply Decimals 5.NBT.7
. . 5.NBT.2; 5
L6 Mutliply Decimals by Powers of 10 NBT 7
L7 Problem-Solving Investigation: Look for a Pattern 5.NBT.7
L . 5.NBT.5; 5.
L8 Multiplication Properties NBT 7
. . 5.NBT.2; 5.
L9 Estimate Quotients NBTS
L10 Hands On: Divide Decimals 5.NBT.7
L11 Divide Decimals by Whole Numbers 5.NBT.7
L12 Hands On: Use Models to Divide Decimals 5.NBT.7
L13 Divide Decimals 5.NBT.7
5.NBT.2; 5.
L14 Divide Decimals by Powers of 10 NBT.7
McGraw Hill Grade 5 Chapter 7: Expressions and Patterns
L1 Hands On: Numerical Expressions 5.0A.1
L2 Order of Operations 5.0A1
L3 Write Numerical Expressions 5.0A.1
L4 Problem-Solving Investigation: Working Backward 5.0A1
L5 Hands On: Generate Patterns 5.0A.3
L6 Patterns 5.0A.3
L7 Hands On: Map Locations 5.G.2
L8 Ordered Pairs 5.G.1;5.G.2
5.0A3;5.G.
L9 Graph Patterns 1:5.G.2
McGraw Hill Grade 5 Chapter 8: Fractions and Decimals
L1 Fractions and Division 5.NF.3
L2 Greatest Common Factor 5.NF.2
L3 Simplest Form SNF gbs NF
L4 Problem-Solving Investigation: Guess, Check and Revise 5.NBT.5
L5 Least Common Muliple 5.NF.2
L6 Compare Fractions 5'NF'2LJ5'NF'
L7 Hands On: Use Models to Write Fractions as Decimals S'NFg:bS'NF'
L8 Write Fractions as Decimals 5'NF'2b5'NF'
McGraw Hill Grade 5 Chapter 9: Add and Subtract Fractions
L1 Round Fractions 5.NF.2
L2 Add Like Fractions 5.NF.2
L3 Subtract Like Fractions 5.NF.2
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L4 Hands On: Use Models to Add Unlike Fractions SNF. 12; S-NF.
L5 Add Unlike Fractions SNELENE
L6 Hands On: Use Models to Subtract Unlike Fractions 5NF. 12; 5.NF.
L7 Subtract Unlike Fractions S-NF. 12; 5:NF.
L8 Problem-Solving Investigation: Determine Reasonable Answers S-NF. 12; 5:NF.
L9 Estimate Sums and Differences 5.NF.2
L10 Hands On: Use Models to Add Mixed Numbers 5'NF'12; 5NF.
L11 Add Mixed Numbers SNELENE
L12 Subtract Mixed Numbers SR S NE
L13 Subtract with Renaming SNF. 12’ SNF.
McGraw Hill Grade 5 Chapter 10: Multiply and Divide Fractions
. 5.NF.4; 5.NF.
L1 Hands On: Parts of a Number 4A: 5.NF.6
. . 5.NF.4; 5.NF.
L2 Estimate Products and Fractions 4A: 5.NF.6
] . . 5.NF.4; 5.NF.
L3 Hands On: Model Fraction Multiplication 2A: 5 NF.6
. . 5.NF.4; 5.NF.
L4 Multiply Whole Numbers and Fractions 4A: 5.NF.6
, ) . 5.NF.4; 5.NF.
L5 Hands On: Use Models to Multiply Fractions 4A: 5.NF.4b
5.NF.4; 5.NF.
. . 4a; 5.NF.4b;
L6 Multiply Fractions 5.NE.5: 5.NF.
5b; 5.NF.6
L7 Mutliply Mixed Numbers 5.NF.6
5.NF.5; 5.NF.
L8 Hands On: Multiplication as Scaling 5a; 5.NF.5b;
5.NF.6
5.NF.7; 5.NF.
L9 Hands On: Division with Unit Fractions 7a; 5.NF.7b;
5.NF.7¢c
- . . 5.NF.7; 5.NF.
L10 Divide Whole Numbers by Unit Fractions 7b: 5.NF.7¢
- ! 5.NF.7; 5.NF.
L11 Divide Fractions by Whole Numbers 7a: 5.NF.7c
5.NF.4; 5.NF.
. N . 4a; 5.NF.6;
L12 Problem-Solving Investigation: Draw a Diagram 5.NF.7: 5.NF.
7b; 5.NF.7c
McGraw Hill Grade 5 Chapter 11: Measurement
L1 Hands On: Measure with a Ruler 5.MD.1
L2 Convert Customary Units of Length 5.MD.1
L3 Problem-Solving Investigation: Use Logical Reasoning 5.MD.1
L4 Hands On: Estimate and Measure Weight 5.MD.1
L5 Convert Customary Units of Weight 5.MD.1
L6 Hands On: Estimate and Measure Capacity 5.MD.1
L7 Convert Customary Units of Capacity 5.MD.1
L8 Display Measurement Data on a Line Plot 5.MD.1
L9 Hands On: Metric Rulers 5.MD.1
L10 Convert Metric Units of Length 5.MD.1
L11 Hands On: Estimate and Measure Metric Mass 5.MD.1
L12 Convert Metric Units of Mass 5.MD.1
L13 Convert Metric Units of Capacity 5.MD.1

McGraw Hill Grade 5 Chapter 12: Geometry

16

15

16

G4 Honors
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L1 Polygons 5.G.3;5.G.4
L2 Hands On: Sides and Angles of Triangles 5.G.3;5.G.4
L3 Classsify triangles 5.G.3;5.G.4
L4 Hands On: Sides and Angles of Quadrilaterals 5.G.3;5.G4
L5 Classify Quadrilaterals 5.G.3;5.G.4
L6 Hands On: Build Three Dimensional Figures 5.MD.3
L7 Three Dimensional Figures 5.MD.3
5.MD.3; 5.
. ) MD.3a; 5.
L8 Hands On: Use Models to Find Volume MD.3b: 5.
MD.4
5.MD.5; 5.
L9 Volume of Prisms MD.5a; 5.
MD.5b
5.MD.5; 5.
- T MD.5a; 5.
L10 Hands On: Build Composite Figures MD.5b: 5.
MD.5¢c
. . 5.MD.5; 5.
L11 Volume of Composite Figures MD.5¢
5.MD.3; 5.
) o MD.3b; 5.
L12 Problem-Solving Investigation: Make a Model MD.4: 5.MD.
5; 5.MD.5a
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Key: Green (Major Work of the Grade); Blue (Supporting Cluster); Black/Yellow (Additional Cluster)

G5 Honors

Standard Standard
Timeline Lesson Unit Building Days Chapter Synopsis/Notes
Addressed
Towards
McDougall-Littell Course 3 Chapter 1: Variables and Equations
) 6.SP.B.4; 6.
1.1 Interpreting Graphs SPB.5
1.2 Order of Operations 6.EE.A.2c
6.EE.A.23; 6.
1.3 EE.B.5; 7.
Variables and Expressions EE.AA1
1.4 Powers and Exponents 6.EE.A1
15 Equations and Solutions 6.EE.A.2c
1.6 Variables in Familiar Fomulas 6.EE.A.2c
1.7 Problem-Solving Plan
McDougall-Littell Course 3 Chapter 2: Integer Operations
21 Integers and Absolute Value 7.NS.A.1b
. 7.NS.A1; 7.
2.2 Adding Integers NS.A 1d
. 7.NS.A1;7.
2.3 Subtracting Integers NS.A 14
7.NS.A.2; 7.
24 NS.A.2a; 7.
Mutliplying Integers NS.A.2c
7.NS.A2; 7.
25 NS.A.2b; 7.
Dividing Integers NS.A.2c
2.6 Number Properties 7.EE.A1
N 6.EE.A3;7.
2.7 The Distributive Property EEA 1
28 5.G.A.1; 6.G.
) The Coordinate Plane A3

McDougall-Littell Course 3 Chapter 3: Solving Equations and Inequalities

6.EE.B.7; 7.
3.1 Solving Equations Using Addition and Subtractions EEA.1; 7.
NS.A.3
6.EE.B.7; 7.
3.2 Solving Equations Using Multiplication and Division EEA1; 7.
NS.A.3
33 7T.EEAN1; 7.
i Solving Two-Step Equations EE.B.4a
7.EE.A1; 7.
34 EE.B.4; 7.
Writing Two-Step Equations EE.B.4a
3.5 Applying Geometric Formulas 6.EE.A.2c
. - . - . 7.EE.B.4;7.
3.6 Solving Inequalities Using Addition and Subtraction EE B.4b
37 7.EE.B.4; 7.
i Solving Inequalities Using Multiplication and Division EE.B.4b
McDougall-Littell Course 3 Chapter 4: Factors, Fractions and Exponents
41 Factors and Prime Factorization 6.NS.B.4
4.2 Greatest Common Factor 6.NS.B.4
4.3 Simplifying Fractions 6.EE.A4
4.4 Least Common Multiple 6.NS.B.4
4.5 Comparing Fractions and Mixed Numbers 4.NF.A.2
4.6 Rules of Exponents 8.EE.A1
4.7 Negative and Zero Exponents 8.EE.A1
N . 8.EE.A.3; 8.
4.8 Scientific Notation EE A4

McDougall-Littell Course 3 Chapter 5: Rational Numbe

r Operations
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5.NF.A.1; 7.
5.1 Fractions with Common Denominators NS.A.1; 7.
NS.A.1d
5.NF.A.1; 7.
52 Fractions with Different Denominators NS.A.1; 7.
NS.A.1d
5.NF.B.6; 7.
NS.A.2; 7.
53 NS.A.2a; 7.
Multiplying Fractions NS.A.2¢c
5.NF.B.7; 7.
NS.A2; 7.
54 NS.A.2b; 7.
Dividing Fractions NS.A.2c
55 Fractions and Decimals 7.NS.A.2d
7.NS.A1; 7.
5.6 Adding and Subtracting Decimals NS.A.1d; 7.
NS.A.3
7.NS.A.2; 7.
57 NS.A.2c; 7.
Muliplying and Dividing Decimals NS.A.3
6.SP.B.4; 7.
5.8 Mean, Median and Mode NS.A2; 7.
NS.A.3
McDougall-Littell Course 3 Chapter 6: Multi-Step Equations and Inequalities
. . . 7.EE.B.3; 8.
6.1 Solving Multi-Step Equations EE.C.7b
. ) . . . 8.EE.C.7; 8.
6.2 Solving Equations with Variables on Both Sides EE.C.7b
7.EE.B.3; 8.
6.3 EE.C.7; 8.
Solving Equations Involving Fractions and Decimals EE.C.7b
6.4 Solving Equations Involving Circumference 7.G.B4
. . . 7.EEB.4;7.
6.5 Solving Multi-Step Inequalities EE B.4b
. - 7.EE.B.4; 7.
6.6 Problem-Solving and Inequalities EE B.4b
McDougall-Littell Course 3 Chapter 7: Ratio, Proportion and Percent
71 Ratios and Rates 7.RP.A.2
. . . 7.RPAA1; 7.
7.2 Writing and Solving Proportions RPA.2
7.3 Solving Percent Problems 7.RP.A3
7.4 Fractions, Decimals and Percent 7.RP.A3
7.5 Percent of Change 7.RP.A3
7.6 Percent Applications 7.RPA3
7.7 Using the Percent Equation 7.RP.A3
7.SP.C.5; 7.
7.8 Simple Probability SP.C.6; 7.
SP.C.8
McDougall-Littell Course 3 Chapter 8: Polygons and Transformations
. 7.G.B.5; 8.G.
8.1 Angle Pairs A5
8.2 Angles and Triangles 8.G.A5
8.3 7.G.B.5; 7.
) Quadrilaterals EE.B.4
7.G.B5; 7.
8.4 Polygons and Angles EE.B.4; 8.
EE.C.7.b
8.5 Congruent Polygons
8.6 Reflections and Symmetry 8.G.A3
8.7 Translations and Rotations 8.G.A3
P i 7.RP.A.2; 8.
8.8 Similarity and Dilations GA4
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McDougall-Littell Course 3 Chapter 9: Real Numbers and Right Triangles

9.1 Square Roots 8.EE.A.2
9.2 Rational and Irrational Numbers 8.EE.A.2
93 8.G.B.6; 8.G.
i The Pythagorean Theorem B.7
9.4 Using the Pythagorean Theorem 8'G'BB'67; 8G.
9.5 Special Right Triangles 8'G'BB'67; 8G.
8.G.B.6; 8.G.
9.6 B.7; HSF.TF.
Using Trigometric Ratios A3
McDougall-Littell Course 3 Chapter 10: Measurement, Area and Volume
10.1 Areas of Parallelograms and Trapezoids 6.G.A1
10.2 Areas of Circles 7.G.B4
10.3 Three-Dimensional Figures 6.G.A4;
10.4 Surface Area of Prisms and Cylinders 6'G'AE;4€; 7G.
10.5 Surface Area of Pyramids and Cones 6'G'Al‘3'46; re.
10.6 6.G.A4;7.G.
) Volumes of Prisms and Cylinders B.6; 8.G.C.9
: 6.G.A4;7.G.
10.7 Volumes of Pyramids and Cones B.6: 8.6.C.9
McDougall-Littell Course 3 Chapter 11: Linear Equations and Graphs
7.EE.B.4; 8.
1.1 Relations and Functions F.B.4; 8.F.A.
1
1.2 Scatter Plots 8.FB4; 8F
B.5
11.3 Equations in Two Variables 8.FA1
1.4 Graphs of Linear Lines 8.FA3
11.5 Using Intercepts 8.EE.C.7.b
11.6 Slope 8.EE.B.5
8.F.A.3; 8.
1.7 Slope-Intercept Form EEC.7b
11.8 Graphs of Linear Inequalities HSA.REIL.B.3
McDougall-Littell Course 3 Chapter 12: Data Analysis and Probability
6.SP.B.4; 7.
121 Stem-and-Leaf Plots NS.A.2; 7.
NS.A.3
6.SP.B.4; 7.
12.2 Box-and-Whisker Plots NS.A.2; 7.
NS.A.3
6.SP.B.4; 7.
12.3 NS.A.2; 7.
Using Data Displays NS.A3
7.SP.C.5; 7.
. SP.C.6; 7.
124 Counting Methods SPC7.4:7.
SP.C.8.a
12.5 Permutations HSS.CP.B.9
12.6 Combinations HSS.CP.B.9
7.SP.C5; 7.
" SP.C.6; 7.
12.7 Probability and Odds SPC.7.a: 7.
SP.C.8.a
7.SP.C.5; 7.
SP.C.6; 7.
12.8 Independent and Dependent Events SPC.7.a:7.
SP.C.8.b

McDougall-Littell Course 3 Chapter 13: Polynomials and Functions
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13.1 Polynomials

13.2 Adding and Subtracting Polynomials
13.3 Monomials and Powers

13.4 Multiplying Binomials

13.5 Non-Linear Functions
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G6 Honors

Timeline

Lesson

Unit

Standard
Addressed

Standard
Building
Towards

Days

Chapter Synopsis/Notes

McD

ougall-Littell Pre-Algebra Chapter 1: Variables, Expressions and Integers

1.1

Expressions and Variables

6.EE.A.2a; 6.
EE.B.5; 7.
EE.AA1

1.2

Powers and Exponents

6.EE.A1

1.3

Order of Operations

6.EE.A.2c

1.4

Comparing and Ordering Integers

Adding Integers

7.NS.A1;7.
NS.A.1d

Subtracting Integers

7.NS.A1; 7.
NS.A.1d

Multiplying and Dividing Integers

7.NS.A.2; 7.

NS.A.2a; 7.

NS.A.2b; 7.
NS.A.2c

The Coordinate Plane

5.G.A.1;6.G.
A3

McDougall-Littell Pre-Algebra Chapter 2: Solving Equations

10-11

Properties and Operations

7.EE.AA1

The Distributive Property

6.EE.A3;7.
EE.AA1

Simplifying Variable Expressions

Variables and Equations

6.EE.A.3; 6.
EE.A4;7.
EE.AA1

6.EE.B.6; 6.
EE.B.7; 7.

EE.B.4;7.

EE.B.4.a

Solving Equations Using Addition and Subtraction

6.EE.B.6; 6.
EE.B.7; 7.

EE.B.4;7.

EE.B.4.a

Solving Equations with Multiplication and Division

6.EE.B.6; 6.
EE.B.7; 7.

EE.B.4; 7.

EE.B.4.a

Decimal Operations and Equations

6.EE.B.6; 6.
EE.B.7; 7.

EE.B.4;7.

EE.B.4.a

McDougall-Littell Pre-Algebra Chapter 3: Multi-Step Equations and Inequalities

7.EE.A1; 7.
3.1 Solving Two Step Equations EE.B.4a
3.2 Solving Equations Having Like Terms and Parentheses | 8.EE.C.7.b
8.EE.C.7; 8.
3.3 Solving Equations with Variables on Both Sides EE.C.7b
7.EE.B.4.b;
3.4 Solving Inequalities with Addition and Subtraction 8.EE.C.7.b
7.EE.B.4.b;
3.5 Solving Inequalities with Multiplication and Division 8.EE.C.7.b
7.EE.B.4.b;
3.6 Solving Multi-Step Inequalities 8.EE.C.7.b
McDougall-Littell Pre-Algebra Chapter 4: Factors, Fractions and Exponents
41 Factors and Prime Factorization 6.NS.B.4
4.2 Greatest Common Factors 6.NS.B.4
4.3 Equivalent Fractions 6.EE.A4
4.4 Least Common Multiple 6.NS.B.4
4.5 Rules of Exponents 8.EE.A1
4.6 Negative and Zero Exponents 8.EE.A.1;
8.EE.A.3; 8.
4.7 Scientific Notation EE.A4
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McDougall-Littell Pre-Algebra Chapter 5: Rational Numbers and Equations

G6 Honors

5.1 Rational Numbers 7.NS.A.2.d
5.NF.A1; 7.
NS.A.1; 7.
5.2 Adding and Subtracting Like Fractions NS.A.1d
5.NF.A1; 7.
NS.A.1; 7.
5.3 Adding and Subtracting Unlike Fractions NS.A.1d
5.NF.B.6; 7.
NS..A27.
NS.A.2a; 7.
5.4 Multiplying Fractions NS.A.2c
5.NF.B.7; 7.
NS.A.2; 7.
NS.A.2b; 7.
5.5 Dividing Fractions NS.A.2¢c
7.EE.B.4.a;
5.6 Using Multiplicative Inverses to Solve Equations 8.EE.C.7.b
7.EE.B.4.b;
5.7 Equations and Inequalities with Rational Numbers 8.EE.C.7.b
McDougall-Littell Pre-Algebra Chapter 6: Ratios, Proportion, and Probability
6.1 Ratios and Rates 7.RP.A.2
7.RPAA1;7.
6.2 Writing and Solving Proportions RP.A.2
7.RPA1; 7.
6.3 Solving Proportions Using Cross-Products RP.A.2
7.RPAA1; 7.
6.4 Similar and Congruent Figures RP.A.2.b;
7.RPAA1;7.
6.5 Similarity and Measurement RP.A.2.b;
7.RPAA1;7.
RP.A.2b; 7.
6.6 Scale Drawings G.A1
7.SPA2; 7.
SP.C.5; 7.
SP.C.6;7.
6.7 Probability and Odds SP.C.7
6.8 The Counting Principle 7.SP.C.7.b
McDougall-Littell Pre-Algebra Chapter 7: Percents
71 Percents and Fractions
7.2 Percents and Proportions 6.RP.A3.c
7.3 Percents and Decimals
7.4 The Percent Equation 7.RP.A.3
7.5 Percent of Change 7.RPA.3
7.6 Percent Applications 7.RPA.3
7.7 Simple and Compound Interest 7.RPA.3
McDougall-Littell Pre-Algebra Chapter 8: Linear Functions
7.EE.B.4; 8.
F.B.4; 8.F.A.
8.1 Relations and Functions 1
8.2 Linear Equations in Two Variables 8.FA.1
8.3 Using Intercepts 8.EE.C.7.b
8.4 The Slope of a Line 8.EE.B.5
8.F.A3; 8.
EE.C.7; 8.
8.5 Slope-intercept Form EE.C.7.b
8.EE.B.5; 8.
8.6 Writing Linear Equations EE.C.7;
8.7 Function Notation 8.FA.1
8.EE.C.7; 8.
EE.C.8.a; 8.
EE.C.8.b; 8.
8.8 Systems of Linear Equations EE.C.8.c
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8.9 Graphing Linear Inequalities HSA.REIL.B.3
McDougall-Littell Pre-Algebra Chapter 9: Real Numbers and Right Triangles
9.1 Square Roots 8.EE.A.2
9.2 Simplifying Square Roots 8.EE.A.2
8.G.B.6; 8.G.
9.3 The Pythagorean Theorem B.8
9.4 Real Numbers 8.EE.A.2
8.G.B.6; 8.G.
9.5 The Distance and Midpoint Formula B.8
8.G.B.6; 8.G.
9.6 Special Right Triangles B.7
8.G.B.6; 8.G.
B.7; HSF.TF.
9.7 The Tangent Ratio A3
8.G.B.6; 8.G.
B.7; HSF.TF.
9.8 The Sine and Cosine Ratios A3
McDougall-Littell Pre-Algebra Chapter 10: Measurement, Area and Volume
7.EE.B.4; 8.
EE.C.7.b; 8.
10.1 Triangles G.A5
7.EE.B.4; 8.
10.2 Polygons and Quadrilaterals EE.C.7.b;
6.G.A1;7.G.
10.3 Areas of Paralellograms and Trapezoids B.5
10.4 Circumference and Area of Circles 7.G.B.4
6.G.A4;7.G.
10.5 Surface Area of Prisms and Cylinders B.6
6.G.A4;7.G.
10.6 Surface Areas of Pyramids and Cones B.6
6.G.A4;7.G.
10.7 Volumes of Prisms and Cylinders B.6;8.G.C.9
6.G.A4;7.G.
10.8 Volumes of Pyramids and Cones B.6; 8.G.C.9
McDougall-Littell Pre-Algebra Chapter 11: Data Analysis and Probability
6.SP.B.4; 7.
NS.A.2; 7.
11.1 Stem-and-Leaf Plots and Histograms NS.A.3
6.SP.B.4; 7.
NS.A.2; 7.
1.2 Box and Whisker Plots NS.A.3
6.SP.B.4; 7.
NS.A2; 7.
11.3 Using Data Displays NS.A.3
6.SP.A.1; 7.
SPA.1; 7.
11.4 Collecting Data SP.A.2
11.5 Interpreting Graphs
11.6 Permutations HSS.CP.B.9
11.7 Combinations HSS.CP.B.9
7.SP.C.5; 7.
SP.C.6;7.
SP.C.7.a;7.
11.8 Probabilities of Disjoint and Overlapping Events SP.C.8.a
7.SP.C.5; 7.
SP.C.6; 7.
SP.C.7.a; 7.
11.9 Independent and Dependent Variables SP.C.8.b
McDougall-Littell Pre-Algebra Chapter 12: Polynomials and Non-linear Functions
121 Polynomials
12.2 Adding and Subtracting Polynomials
12.3 Moltiplying Monomials and Polynomials
12.4 Multiplying Binomials
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12.5

The Rules of Exponents

12.6

Quadratic Functions

12.7

Exponential Growth and Decay

12.8

McDougall-Littell Pre-Algebra Chapter 13: Angle Relationships and Transformations

Sequences

G6 Honors

13.1 Angle Relationships 7.G.B.5
7.G.B.5; 8.
13.2 Angles and Parallel Lines G.A5
7.G.B5; 7.
EE.B.4; 8.
13.3 Angles and Polygons EE.C.7.b
8.G.A.1; 8.G.
13.4 Translations A.3;8.G.A3
8.G.A.1; 8.G.
13.5 Reflections and Symmetry A.3;8.G.A3
8.G.A.1; 8.G.
13.6 Rotations and Symmetry A.3;8.G.A3
13.7 Dilations 8.G.A.3
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Timeline Lesson Numbers Unit Building Days Chapter Synopsis
Addressed
Towards
enVision Algebra | Chapter 1: Solving Equations and Inequalities

1-1 Operations on Real Numbers HSN.RN.B.3
HSNA.CED.A.

1-2 Solving Linear Equations 1; HSA.REIA.

1; HSA.REI.B.3
HSN.Q.A.2;

1-3 Solving Equations with a Variable on Both [HSA.CED.A.1;
Sides HSA.REILA.1;

HSA.REI.B.3

HSN.Q.AA.1;

1-4 Literal Equations and Formulas HSA.CED.A.1;
HSA.CED.A4

HSA.CED.A.1;

1-5 Solving Inequalities in One Variable HSA.CED.A.3;
HSA.REI.B.3

Mathematical HSA.CED A1;
Modelin Collecting Cans HSA.REIL.A.1;

9 HSA.REI.B.3
HSA.CED.A.1;

1-6 Compound Inequalities HSA.CED.A.3;
HSA.REI.B.3

1-7 Absolute Value Equations and Inequalities | HSA.CED.A.1

enVision Algebra | Chapter 2: Linear Eq

uations

Slope-Intercept Form

HSA.CED.A.2;
HSS.ID.C.7

Point-Slope Form

HSA.CED.A.2;
HSF.LE.A.2;
HSS.ID.C.7

Standard Form

HSA.CED.A.2;
HSA.CED.A.3;
HSS.ID.C.7

Mathematical
MODELING

How Tall is Tall?

HSA.CED.A1;
HSA.CED.A.3;
HSA.CED.A.4

2-4

Parallel and Perpendicular Lines

HSA.CED.A.2

enVision Algebra | Chapter 3: Linear Functions

Relations and Functions

HSF.IF.A1

Linear Functions

HSF.IF.A.1;
HSF.IF.A2;
HSF.IF.B.5;
HSF.LE.A.2

Transforming Linear Functions

HSF.IF.B.5;
HSF.IF.C.7;
HSF.BF.A.1;
HSF.BF.B.3

Mathematical
Modeling

The Express Lane

HSS.ID.B.6.A;
HSS.ID.B.6.C;
HSS.ID.C.7

Arithmetic Sequences

HSF.IF.A.3;
HSF.BF.A.1;
HSF.BF.A.1.A;
HSF.BF.A.2;
HSF.LE.A.1;
HSF.LE.A.1.B;
HSF.LE.A.2
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Scatter Plots and Lines of Fit

HSS.ID.B.6;
HSS.ID.B.6.A;
HSS.ID.B.6C;

HSS.ID.C.7

enVision Algebra | Chapter 4: Systems of Linear Equations and Inequalities

Analyzing Lines of Fit

HSS.ID.B.6;
HSS.ID.B.6.A;
HSS.ID.B.6.B;
HSS.ID.B.6.C;

HSS.ID.C.8;

HSS.ID.C.9

Solving Systems of Equations by

4-1 ) HSA.REI.C.6
Graphing

42 Solving Systems of Equations by HSA.CED.A.3;

Substitution HSA.REI.C.6

43 Solving Systems of Equations by HSA.CED.A.3;

Elimination HSA.REI.C.5

HSA.REI.B.3;

4-4 Linear Inequalities in Two Variables HSA.REIL.D.12;

HSA.CED.A.3

Mathematical HSA.CED.A.2;

. | b

Modeling 3 Act Math: Get Up There! HSA.CED.A 3

. . HSA.CED.A.3;

4-5 Systems of Linear Inequalities HAS.REID 12

enVision Algebra | Chapter 5: Piecewise Functions

HSF.IF.B.4;

5-1 The Absolute Value Function HSF.IF.B.6;
HSF.IF.C.7.B

Mathematical 3 Act Math: The Mad Runner HSF.IF.B.4

Modeling

HSF.IF.B.4;

5-2 Piecewise-Defined Functions HSF.IF.B.6;
HSF.IF.C.7.B

HSF.IF.B.4;

5-3 Step Functions HSF.IF.B.6;
HSF.IF.C.7.B
. . . ) HSF.IF.C.7.B;

5.4 Transformatlo;ir?cf:t::c’)lr?;:eW|se-Deflne HSF.IF.C.9:
HSF.BF.B.3

enVision Algebra | Chapter 6: Exponents and Exponential Functions

6-1

Rational Exponents and Properties of
Exponents

HSN.RN.A.1;
HSN.RN.A.2

Exponential Functions

HSF.IF.B.4;
HSF.IF.B.5;
HSF.IF.B.6;
HSF.LE.A.1

Exponential Growth and Decay

HSA.CED.A.2;
HSA.SSE.A.1.B;
HSA.SSE.B.3.C;

HSF.LE.A.1.A;

HSF.LE.A.2

Geometric Sequences

HSF.IF.A.3;
HSF.BF.A.2;
HSF.LE.A.2

Transformations of Exponential Functions

HSF.BF.B.3;
HSF.IF.B.4;
HSF.IF.C.9
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Mathematical HSELEAT;
Modelin 3 Act Math: Big Time Pay Back HSF.LE.A.2;
9 HSF.BF.A.1
enVision Algebra | Chapter 7: Polynomials and Factoring

71 Adding and Subtracting Polynomials HSA.APR.A1

7-2 Mutliplying Polynomials HSA.APR.A1

7-3 Multiplying Special Cases HSA.APR.A1

. . HSA.APR.A.1;

7-4 Factoring Polynomials HSA.SSEA.2
HSA.APRA.1;

7-5 Factoring x"2+bx+c HSA.SSE.A.1.A;

HSA.SSE.A.1.B

Mathematical 3 Act Math: Who's Right? HSA.APRA.1

Modeling

HSA.SSE.A.1;

7-6 Factoring ax"2+bx+c HSA.SSE.A.1.A;

HSA.SSE.A.1.B
HSA.SSE.A.1;

7-7 Factoring Special Cases :gﬁ:ggg:ﬁ:]:gf
HSA.SSE.A.2

enVision Algebra | Chapter 8: Quadratic Functions
. HSA.CED.A.2;
8-1 Key Features gLnGgﬁg:ss of Quadratic HSF.IF.B.6:
HSF.BF.B.3
. . . HSF.IF.C.7;
8-2 Quadratic Functions in Vertex Form HSF.BF.B.3
HSF.IF.B.4;
. . . HSF.IF.C.7.A;
8-3 Quadratic Functions in Standard Form HSF.IE.C.8:
HSF.IF.C.9
HSF.IF.A.2;
8-4 Modeling with Quadratic Functions HSS.ID.B.6.A;
HSS.ID.B.6.B
Mathematical . HSA.A.REI.D.10;
Modeling 3 Act Math: TThe Long Shot HSFFEIFB.4
8-5 Comparing Linear, Exponenttial, and HSF.LE.A.3;
Quadratic Models HSS.ID.B.6.A
enVision Algebra | Chapter 9: Solving Quadratic Functions
HSA.CED.A.1;
9-1 Solving Quadratic Equations Using HSA.CED.A.2;
Graphs and Tables HSA.REI.B.4.B;
HSA.REI.D.11
HAS.SSE.B.3.A;
. . . . HSA.APR.B.3;
9-2 Solving Quadratic Equations by Factoring HSA.RELB.4.B:
HSF.IF.C.8.A
9-3 Rewriting Radical Expressions HSN.RN.A.2
. . . . HSA.CED.A.1;
0-4 Solving ngdratlc Eque:tlons Using HSA.CED.A 2.
quare Roots HSA.REI.B.4.B
HSA.REI.B.4.A;
9-5 Completing the Square HSA.SSE.B.3.B;
HSF.IF.C.8.A
HSA.SSE.B.3;
. L HSA.CED.A.1;
9-6 The Quadratic Formula and Discriminant HSA.RE|.B.4.A:
HSA.REI.B.4.B
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. HSA.REI.B.4.A;

Matheme_ltlcal 3 Act Math: Unwrapping Change HSA.SSE.B.3.B;
Modeling HSF.IF.C.8.A

) . . HSA.REI.C.7;

9-7 Solving Non-linear Systems of Equations HSA.REI.D.11

enVision Algebra | Chapter 10: Working with Functions

HSF.IF.B.4;

10-1 The Square Root Function HSF.IF.B.6;
HSF.IF.C.7.B

HSF.IF.B.4;

10-2 The Cube Root Function HSF.IF.B.6;
HSF.IF.C.7.B

. . . HSF.IF.B.4;

10-3 Analyzing Functions Graphically HSFIFB.5

HSF.IF.B.4;

10-4 Translations of Functions HSF.IF.B.6;
HSF.IF.C.7.B

10-5 Compressions and Stretches of Functions | HSF.BF.B.3

Mathematical . . HSF.IF.B.4;
Modeling 3 Act Math: Edgy iles HSF.IF.C.7.B
10-6 Operations with Functions HSF.BF.A.1.B

. HSF.BF.B.4;
10-7 Inverse Functions HSF.BEB.4.A

enVision Algebra | Chapter 11: Statistics

. . HSS.ID.A.1;

11-1 Analyzing Data Displays HSS.ID.A.3

HSS.ID.A.1;

11-2 Comparing Data Sets HSS.ID.A.2;
HSS.ID.A.3

. . HSS.ID.A.2;

11-3 Interpreting he Shapes of Data Displays HSS.IDA 3

- HSS.ID.A.2;

11-4 Standard Deviation HSS.IDA 3
11-5 Two-Way Frequency Tables HSS.ID.B.5

Mathematical . HSS.ID.A.2;
Modeling 3 Act Math: Text Message HSS.DA3
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Key: Green (Major Work of the Grade); Blue (Supporting Cluster); Black/Yellow (Additional Cluster)

Standard
Lesson Standard Building
Timeline Numbers Unit Addressed Towards Suggested Days (Actual) Chapter Synopsis
enVision Geometry Chapter 1: Foundations of Geometry

1-1 Measuring Segments andd Angles HSG.CO.A.1
1-2 Basic Constructions HSG.CO.D.12
1-3 Midpoint and Distance HSG.GPE.B.6

HSG.CO.C.9;

HSG.CO.C.10;

1-4 Inductive Reasoning HSG.CO.C.11

Mathematical

Modeling Mystery Spokes HSG.GPE.B.6

HSG.CO.C.9;

HSG.CO.C.10;

1-5 Conditional Statements HSG.CO.C.11
HSG.CO.C.9;
HSG.CO.C.10;
1-6 Deducative Reasoning HSG.CO.C.11
1-7 Writing Proofs HSG.CO.C.9
HSG.CO.C.9;
HSG.CO.C.10;
1-8 Indirect Proof HSG.CO.C.11

enVision Geometry Chapter 2: Parallel and Perpendicular Lines

HSG.CO.A.1;
2-1 Properties of Parallel Lines HSG.CO.C.9
HSG.CO.C.9;
HSG.MG.A.1;
2-2 Proving Parallel Lines HSG.MG.A.3
2-3 Parallel Lines and Triangles HSG.CO.C.10
Slopes of Parallel Lines and
2-4 Perpendicual Lines HSG.GPE.B.5
Mathematical
Modeling Parallel Paving Company HSG.CO.C.9

enVision Geometry Chapter 3: Transformations

HSG.CO.A.2;
HSG.CA.A4;
HSG.CA.A.5;
3-1 Reflections HSG.CO.B.6

HSG.CO.A.2;
HSG.CA.A4;
HSG.CA.A5;
3-2 Translations HSG.CO.B.6

HSG.CO.A.2;
HSG.CA.A4;
HSG.CA.A.5;
3-3 Rotations HSG.CO.B.6
HSG.CO.A5;
3-4 Classification of Rigid Motions HSG.CO.B.6
HSG.CO.A3;
HSG.CO.A5;
3-5 Symmetry HSG.CO.B.6

Mathematical HSG.CO.A5;
Modeling The Perplexing Polygon HSG.CO.B.6

enVision Geometry Chapter 4: Triangle Congruence
HSG.CO.A5;
4-1 Congruence HSG.CO.B.6
HSG.CO.C.10;
4-2 Isosceles and Equilateral Triangles HSG.SRT.B.5
HSG.CO.B.7;
Mathematical Modeli 3 Act Math: Check it Out HSG.CO.B.8
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HSG.CO.A5;

HSG.CO.B.6;

HSG.CO.B.7;

HSG.CO.B.8;

4-3 Proving and Applying the SAS and SSS Congrl HSG.SRT.B.5
HSG.CO.A5;

HSG.CO.B.6;

HSG.CO.B.7;

Proving and Applying the ASA and HSG.CO.B.8;

4-4 AAS Congruence Criteria HSG.SRT.B.5
HSG.CO.C.10;

4-5 Congruence in Right Triangles HSG.SRT.B.5

Congruencee in Overlapping
4-6 Triangles HSG.SRT.B.5

enVision Geometry Chapter 5: Relationships in Triangles

5-1 Perpendicular and Angle Bisectors HSG.CO.C.9
HSG.CO.9; HSG.
CO.C.10; HSG.C.
5-2 Bisectors in Triangles A3
HSG.CO.9; HSG.
Mathematical Modeli 3 Act Math: Make it Fair CO.C.10;
HSG.CO.C.10;
5-3 Medians and Altitudes HSG.SRT.B.5
5-4 Inequalities in One Triangle HSG.CO.C.10
5-5 Inequalities in One Triangle HSG.CO.C.10

enVision Geometry Chapter 6: Quadrilaterals and Other Polygons
6-1 The Polygon Angle-Sum Theorems HSG.SRT.B.5
Mathematical Modeli{ 3 Act Math: The Mystery Sides HSG.CO.C.11
6-2 Kites and Trapezoids HSG.SRT.B.5
HSG.CO.C.11;
6-3 Properties and Parallelograms HSG.SRT.B.5
Proving a Quadrilateral is a HSG.CO.C.11;
6-4 Parallelogram HSG.SRT.B.5
HSG.CO.C.11;
6-5 Properties of Special Parallelograms HSG.SRT.B.5
HSG.CO.C.11;
6-6 Conditions of Special Parallelograms HSG.SRT.B.5

enVision Geometry Chapter 7: Similarity

HSG.CO.A2;
HSG.CO.A5;
HSG.SRT.A.1.A;
7-1 Dilations HSG.SRT.A.1.B

HSG.CO.A2;
HSG.CO.A5;
HSG.SRT.A.1.B;
HSG.SRT.A.2;
7-2 Similarity Transformations HSG.SRT.B.5

HSG.SRTA.3;
7-3 Proving Triangles Similar HSG.SRT.B.5
HSG.SRT.B.4;
7-4 Similarity in Right Triangles HSG.GPE.B.5
Mathematical HSG.SRT.B.4;
Modeling 3 Act Math: Make it Right HSG.GPE.B.5

HSG.CO.C.10;
7-5 Proportions in Right Triangles HSG.SRT.B.4

enVision Geometry Chapter 8: Right Triangles and Trigonometry

Right Triangles and the Pythagorean | HSG.SRT.B.4;
8-1 Theorem HSG.SRT.C.8
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HSG.SRT.C.6;
HSG.SRT.C.7;
8-2 Trigometric Ratios HSG.SRT.C.8
HSG.SRT.D.10+;
8-3 Law of Sines HSG.SRT.D.11+
HSG.SRT.D.10+;
8-4 Law of Cosines HSG.SRT.D.11+
Mathematical 3 Act Math: The Impossible
Modeling Measurement HSG.SRT.C.8
HSG.SRT.C.7;
HSG.SRT.C.8;
8-5 Problem-Solving with Trigonometry HSG.SRT.C.9+

enVision Geometry Chapter 9: Coordeiante Geometry

HSG.GPE.B.4;

9-1 Polygons in the Coordinate Plane HSG.GPE.B.7
Mathematical HSG.GPE.B.7;
Modeling 3 Act Math: You Be the Judge HSG.GPE.B.4
HSG.CO.C.10;

9-2 Proofs Using Coordinate Geometry HSG.GPE.B.4
HSG.CO.A.1;

HSG.GPE.A.1;

9-3 Circles in the Coordinate Plane HSG.GPE.B.4

9-4 Parabolas in the Coordinate Plane HSG.GPE.A.2

enVision Geometry Chapter 10: Circles

HSG.CO.A.1;
HSG.C.A.2; HSG.
10-1 Arcs and Sectors C.B.5
HSG.C.A.2; HSG.
10-2 Lines Tangent to a Circle C.A4+
Mathematical
Modeling 3 Act Math: Earth Watch HSG.C.A.2
10-3 Chords HSG.C.A.2
10-4 Inscribed Angles HSG.C.A.2
10-5 Secant Linese and Segments HSG.C.A.2

enVision Geometry Chapter 11: Two- and Three- Dimensional Models

11-1 Three- Dimensional Figurs an Cross Sections | HSG.GMD.B.4
HSG.GMD.A.1;
HSG.GMD.A.2+;

HSG.GMD.A.3;

HSG.MG.A.1;

11-2 Volumes of Prisms and Cylinders HSG.MG.A.2
Mathematical HSG.GMD.A.1;
Modeling 3 Act Math: Box 'Em Up HSG.GMD.B.4
11-3 Pyramids and Cones HSG.GMD.A.3
HSG.GMD.A.2+;

HSG.GMD.A.3;

11-4 Spheres HSG.MG.A.1

enVision Geometry Chapter 12: Probability

HSS.CPA.1;

HSS.CP.A.2;

1241 Probability Events HSS.CPAS5
HSS.CP.A.3;

HSS.CP.A4;

HSS.CP.A5;

HSS.CP.B.6;

12-2 Conditional Probability HSS.CP.B.8+
Mathematical HSS.CP.A.2;
Modeling 3 Act Math: Place Your Guess HSS.CPA4
12-3 Permutations and Combinations HSS.CP.B.9+
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12-4

Probability Distributions

HSS.MD.A.1+;
HSS.MD.A.3+;
HSS.MD.A.4+;

HSS.CP.B.9+

Expected Value

HSS.MD.A.2+;
HSS.MD.B.5.A+;
HSS.MD.B.5.B+

Probability an Decision Making

HSS.CP.B.9+;
HSS.MD.B.7+
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Math Curriculum by Standard (Grade Level)

CCSS Grade Level Domain Standard Alignment (Grade Level.Unit Lesson) |
Kot K.3.8/K3.9;K.3.10; |
Kccaz k3.8, K3.9,K3.10,
Kccas K1.2; K.1.4; K15, KA10; K1.11; K.2.3; K2.6; K2.7; K.2.9; K3.1; K.3.2; K.3.3; K3.4; K-35, K.3.6; K3.7; K.3.8; K39; K3.10; |
Koo KA1; K1.2; KA.3; KA.4; K110 KA1, K.2.1; K22, K.2.3; K.2.4; K25 K.2.6; K2.7; K29, K.3.1;, K3.2; K3.3; K.3.4; K3.5, K35, K37, |
Kcc B4 K12, K13, K14, K111, K21 K22, K25, K24, K25, K2.6;K2.7;K2.10;K2.11;K3.1; K3.2, K3.3, K3.4; K35 K35 K37;
KcCan KA1, KA.3; K111 K2.1; K22 K2.3; K2.4; K25 K2.7; K3.1; K3.2; K.3.3; K3.4; K35 K35, K3.7; |
KccBac K1.2;K1.4;K.1.10,K2.3,K.2.6;K2.9,K.3.1,K3.2, K33, K3.4; K35, K35,
Kccs KA K12 KA.3; K4 K157 KA.10; K111 K21 K.2.2; K.2.3; K2.4; K.25; K.2.6; K2.7: K.3.1; K3.2 K3.3; K.3.4; K3.5, K35 K37,
K.CC.C.6 K16, K17, K18, K19, K28

K1.9;K238

K41, K4.2, K4.3;K4.4;, K4.5;K4.6; K47, K4.8; K4.9; K5.1; K5.2; K5.3; K5.4; K.5.5; K.5.6; K.6.1; K.6..

.6.3; K.6.4; K.6.5; K.6.6;

K5.1;K.5.2,K5. .5.4,K.5.5; K.5.6;K.6.1,K.6.2,K.6.3;K.6.4,K.6.5 K.6.6;

K4.2,K4.4;,K4.7;

Operations and Algebraic
Thinking

K.4.8;,K4.9,K5.7;

K.5.

K.5.6;K.6.3;K.6.4,K.6.5,K.6.6;

K71, K7.2,K7.3,K74, K75 ]

K.8.1;K.8.2;K.8.3; K.8.4; K.8.5; K.8.6; ]

Measurement and Data K.MD.A.2 K.8.1;K.8.2,K.8.3;,K 8.4, K8.5K8.6;
K.MD.B.3 K.9.1;K9.2,K 9.3, K9.4;, K9.5
K.G.A1 K.10.1; K.10.2; K.10.3; K.10.4; K.11.6; K.12.5;
K.G.A.2 K111, K11.2; K. 11.3; K. 11.4; K 11.5; K.11.6; K. 11.7; K 11.8; K.11.9; K. 12.1; K 12.2; K. 12.4; K.12.5;
e K.G.A3 K11.1,K11.2,K11.3;K11.4,K12.1;K12.2,K12.5;
K.G.B.4 K111, K11.2K11.3,K11.4; K11.5;K12.1;K12.2,K.12.3;K12.4;,K12.5;
K.G.B.5 KI11.1,K11.2,K11.3;K11.4; K11.5;K11.6;K.11.7,K.11.8;K.11.9; K.12.5;
K.G.B.6 K.11.7; K.11.8;

11.111.2/1.1.3,1.1.6;1.21,1.2.2,1.2.3,1.2.6,1.2.7; 1.3.6, 1.3.8; 1.4.4;

1.3.9;

1.14,1.24,1.3.8,1.3.9;

1.2.2,1.4.6,1.4.8;

Operations and Algebraic
“Thinking

1.31;1.32;1.3.3;,14.1;14.2;

1.1.5:1.1.7;1.1.8; 1.1.9; 1.1.10; 1.1.11; 1.1.12, 1.2.5; 1.2.8; 1.2.9; 1.2.10; 1.2.11; 1.2.12; 1.2.13; 1.3.1; 1.3..

.3.4,1.35;13.7,14.1;1.4.2;14.3,14514.7;

1.1.13;1.2.14;

1.1.12;1.4.6; 1.4.8;

1.5.3;1.5.9;1.6.12; 1.5.13; 1.5.14;

1.5.2,1.5.4;1.5.5;1.5.6; 1.5.7;

.5.4,1.5.5,1.5.6,1.5.7;

15.1;155

1st

152,154,156, 1.5.7;

1.5.1;1.5.2;1.56.3; 1.5.4; 1.5.5;

1.5.8;

1.6.6;1.6.7,1.6.8;

1NBT.A1
NBT.8.2
1.NBT.B.2.0
1NBT.B.2.
1NBT.B.2.c
NBT.5.3
1NET.C.4
LNBT.C.5
1.NBT.C.6

1.8.1;1.8.2;

and Data

1.8.3; 1.8,

1.8.5;1.8.6;1.8.7,1.8.8;1.8.9

1.7.1:17.2/1.7.3,1.7.4,1.7.5,1.7.6;

1.9.1;1.9.2;1.9.3;1.9.4;1.10.1; 1.10.2; 1.10.3

Geometry

1.9.5;1.9.6;1.9.7,1.104

1.9.8;1.9.9; 1.9.10

21.1;21 1.3,2.1.4,2.15;2.1.6;2.1.7,2.1.8; 2.1.9, 2.1.10; 2.1.11; 2.1.12; 2.1.13; 2.2.1; 2.2.2; 2.2.3; 2.31; 2.3.2, 2.3.3; 2.34; 2.3.5; 2.3.6; 2.3.7, 2.4.1, 2.4.2, 2.4.3,2.4.4, 2.4 5, 2.4.6, 2.4.7, 2.4.8, 2.4.9;

21.1;21.2,21.3;21.4,2.1.5;2.1.6;2.1.7; 2.1.8; 2.1.9; 2.1.10; 2.1.11; 2.1.12; 2.2.1;

Operations and Algebraic
Thinking

224,22

2.5.1;2.5.

.5.3; 2.5.4;

251,252,253,254;

251;252,253,254;

2.3,2.2.4,2.5.6;

2.26,227,252,253,254,25.5

21.1;232;233;234;235;24.1,24.3,244,245,246,247

26.1,26.2,26.4,26.5 26.6;2.6.7,2.6.8,27.1,27.2,2.7.4,2.75;2.76;2.7.7,2.7.8, 2.7.9;

2.5.6; 2.6. .7.3;

2nd

21.1;2.1.5;2.1.8;2.1.12;2.3.2;2.3.3; 2.3.4;2.3.6;24.3,24.4,24.5;26.2,2.6.4,2.6.5;2.6.6, 2.7.2,2.7.4,2.7.5; 2.7.6; 2.7.9;

2.11.4;2.11.2,2.41.3;, 21,7, 2.11.8;

2.11.5;2.11.10;
2.11.1;2.11.2,2.11.3, 2117, 2.11.8
2.11.4;2.11.9;
doata 2.11.1;2.11.2,2.11.6; 2117
2.11.11;
2.10.1; 2.10.2; 2.10.3; 2.10.4; 2.10.5; 2.10.6;
2.8.1;2.8.2;2.8.3;2.84;28.5;
2.9.7,2.9.8,2.11.12
2.MD..10 2.9.1:29.2,29.3,2.9.4,2.9.5,2.956;
2.6.A1 2.12.1;212.2;2.12.3; 2.12.4; 2.12.5, 212.6
Geometry 2.G.A.2 2.12.8
2.6.03 2.12.7

2.16.1;2.16.2; 2.16.3; 2.16.4; 2.16.5; 2.16.6; 2.18.2; 2.18.4; 2.18.7; 2.18.8; 2.19.1; 2.19.3; 2.19.4; 2.19.6; 2.19.7; 2.20.1; 2.20.2; 2.20.

217.1;2.17.2; 2.17. .18.3; 2.18.5; 2.18.9; 2.19.2; 2.19.5; 2.19.8; 2.20.3; 2.20.6; 2.20.

2.16.1;2.16.2; 2.16.3; 2.16.4; 2.16.5; 2.16.6; 2.18.2; 2.18.3; 2.18.4; 2.18.5; 2.18.7; 2.18.8; 2.18.9; 2.19.1; 2.19.2; 2.19.3; 2.19.4; 2.19.5; 2.19.6; 2.19.7; 2.19.8; 2.20.1; 2.20.2; 2.20.3; 2.20.4; 2.20.5; 2.20.6; 2.20.7; 2.23.2; 2.23.7; 2.24.7;

2.17.1;2.17.2;2.17.3; 2.17.4; 2.17.5; 2.17.6; 2.18.2; 2.18.3; 2.18.4; 2.18.5; 2.18.7; 2.18.8; 2.18.9; 2.19.1; 2.19.2; 2.19.4; 2.19.5; 2.19.7; 2.20.1; 2.20.2; 2.20.3; 2.20.4; 2.20.5; 2.20.6; 2.20.9;

Operations and Algebraic
‘Thinking

2.16.3,2.16.4;2.18.1, 2.18.2; 2.18.4, 2.18.7; 2.18.8, 2.19.1; 2.19.7; 2.19.8; 2.20.1; 2.20.2; 2.20.4; 2.20.5; 2.21.1; 2.21.2; 2.21.3; 2.21.4; 2.21.5;

2.17.4,2.17.5,2.18.3; 2.18.5; 2.19.9; 2.19.2; 2.19.5; 2.20.3; 2.20.6; 2.20.9;

2.17.3,2.17.4,2.17.5; 2.17.6; 2.18.2, 2.18.3; 2.18.4; 2.18.5; 2.18.7, 2.18.8; 2.18.9; 2.19.1; 2.19.2; 2.19.3; 2.19.4; 2.19.5; 2.19.6; 2.19.7; 2.19.8; 2.20.1; 2.20.2; 2.20.3; 2.20.4; 2.20.5; 2.21.1; 2.21.2, 2.21.3; 2.21.4;

2.15.1;2.15.2;2.15.3, 2.15.4; 2.15.6; 2.15.7; 2.16.2; 2.16.4; 2.16.6; 2.21.6; 2.21.7, 2.21.8; 2.21.9;

3.0A.0.9

2.14.2,214.3,2.18.1;2.18.2, 2.18.3; 2.18.4; 2.18.6; 2.18.7; 2.18.8; 2.19.2; 2.19.2; 2.19.3; 2.19.4; 2.19.7; 2.20.1; 2.20.2; 2.20.4; 2.20.5;

3NBT.A1

2.13.4;2.135;2.13.6

3.NBT.A2

2.14.1,214.4,2.14.5,2.14.6, 2.14.7, 2.14.8, 2.14.9, 2.15.1, 2.15.2, 2.15.3, 2.15.4; 2.15.5; 2.15.6; 2.15.7;

3.NBT.A3

2.18.8

2.22.1,222.2,2.22.3,2.224,2.22.5, 2.22.6, 2.22.7, 2.22.8;

2.225,2226,2.22.7,2.22.8;

2225;2.226;2.22.8

2.22.5;2.22.6;2.22.

.22.8;

Operations: Fractions

2.22.6,2.22.7;2.22.8;

2.226;2227;

3rd

2.226;2227;

2.22.7;

2.22.8;

2.23.5;2.23.6;2.23.7;

2.23.1;2.23.2;2.23.3,2.23.4;2.23.7;

2.24.2,2.24.3;2.24.4,2.24.8;

2.245,2.24.6,2.24.7,2.24.8;
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2.25.3;2.25.4;2.25.5; 2.25.6; 2.25.7; 2.25.8; 2.25.9; 2.25.10;

2.25.3;2.25.4; 2.25.5; 2.25.6;
. 2.25.3;2.25.4; 2.25.5; 2.25.6;
2.25.4;2.25.5; 2.25.6; 2.25.7; 2.25.8; 2.25.9; 2.25.10;
2.25.5; 2.25.6;
2.25.6;2.25.7;, 2.25.8; 2.25.9; 2.25.10;
2.25.7;
2.25.8;
2.25.1;2.25.2;2.25.3; 2.25.4; 2.25.6; 2.25.9; 2.25.10;
e 2.26.2;2.26.3; 2.26.4; 2.26.5; 2.26.6;
2.26.1;2.26.7
3.3.3;
3.3.3;3.34;

et :3.2.9;3.4.8,3.5.5,36.11; 3.7.7, 3.7.9;

3.3.7;34.1;36.1;3.81,38.2;

3.22;371,37.2;37.3;3.74;3.75,3.7.6,3.7.8,3.7.9;

3.1.6;3.2.4,3.4.2,3.4.10;3.5.2; 3.6.2;

3.2.1;32 .2.3; 3.2.4;3.2.5; 3.2.6; 3.2.7, 3.2.8; 3.2.9;

3.3.1;3.35;3.3.6;,34.1,34.2,34.3,344;345;346;347;34.9;34.10;34.11;3.5.1;3.5.2,3.5.3;3.5.4;3.5.5;35.6;

3.3.1;3.3.2;3.6.1;3.6.2; 3.6.3; 3.6.4; 3.6.5; 3.6.6; 3.6.7; 3.6.8; 3.6.9; 3.6.10;

3.8.6;3.8.7; 3.8.8; 5.4.3a; 5.4.3b; 5.4.3c;

3.8.9;3.8.10; 3.9.1; 3.9.2; 3.9.3; 3.9.4; 3.9.

.9.6; 3.9.7;

3.9.1;3.9.2;3.9.3;3.9.4;

4.NF.B.3.b 3.8.9;3.9.1;3.9.2,3.96;39.7;

4.NF.B.3. 3.9.5;3.9.6;3.9.7;

4.NF.B.3.d 3.9.1;39.2,3.9.3,3.9.4,3.9.5;3.9.6;3.9.7;

Number and 4
4t h Operations: Fractions s 398,399,

3.8.4;3.10.4; 3.10.5; 3.10.6; 3.10.8;

3.10.1;3.10.2;3.10.3; 3.10.4; 3.10.5; 3.10.6; 3.10.7; 3.10.8; 5.4.1a; 5.4.3c;

3.10.1;3.10.7; 5.4.3c;

4.MD.A1 3.11.1;3.11.2; 3.11.3; 3.11.4; 3.11.5; 3.11.6; 3.11.7; 3.12.1; 3.12.2; 3.12.3; 3.12.5; 3.12.6;
4.MD.A.2 3.11.1;3.11.2;3.11.3;3.11.4;3.11.5;3.11.6; 3.11.7, 3.12.4; 3.12.5; 3.12.6;
4.MD.A.3 3.13.1;3.13.2; 3.13.3; 3.13.4; 3.13.5;
4.MD.B.4 3.11.8;
Measurement and Data 4.MD.C.5 3.14.3,3.14.4;3.14.5;
4.MD.C.5.2 3.14.3,3.14.4;
4.MD.C.5.b 3.14.4;
4.MD.C.6 3.14.5;3.14.6;
4.MD.C.7 3.14.7;
4.G.A1 3.14.1;3.14.2;3.14.3; 3.14.4; 3.14.5; 3.14.6; 3.14.7; 3.14.8; 3.14.9; 3.14.11; 5.8.1a; 5.8.1b;
Geometry 4.G.A2 3.14.8,3.14.9;3.14.11; 5.8.1b;
4.G.A3 3.14.10
5.0AA1
Operations and Algebraic
“Thinking 5.0AA2
5.0A8.3
5.NBT.A.1 4.1.5;4.1.6;
5.NBT.A.2 4.2.1,4.2.2,4.2.3,4.24,4.25;4.6.6;4.6.9; 4.6.14;5.1.3b; 5.1.3c; 6.1.1a;

4.1.2,4.13,414,4.15/4.1.6,4.1.7,4.1.8,4.1.9;

41.4;415,416;,41.7,418,41.9;

4.1.2;4.18;4.1.9;

4.51,4.52,453;46.1;

4.2.6;4.2 .2.8;,4.2.9;4.2.10;4.6.1; 4. 6.9; 4.8.

4.3.1;432;433,434,435;436;43.7,43.8,43.9,43.10;43.11;43.12,4.3.13,44.1,44.2,44.3,44.4,445,4486;

4.5.2,4.5.3,4.54,4.55;4.5.6;4.5.7,4.5.8,4.5.9,4.5.10,4.6.2,4.6.3,4.6.4,4.6.5,4.6.6,4.6.7, 4.6.8,4.6.10, 4.6.11; 4.6.12; 4.6.13; 4.6.14;
5.NF.A.1 4.94,4.9.5,4.9.6,4.9.7,4.9.8,4.9.10;4.9.11;4.9.12; 4.9.13; 5.2.2a; 7.5.2; 7.5.3;
5.NF.A.2 4.8.2;485;491,492,493,494;495;4.9.6,4.9.7,4.9.8,4.9.9;4.9.10;4.9.11;4.9.12, 49.13;
5.NF.B.3 4.8.1;5.2.2¢; 5.2.2d;
5.NF.B.4 4.10.1;4.10.2; 4.10.3; 4.10.4; 4.10.5; 4.10.6; 4.10.12; 5.2.1c; 5.2.1d; 5.2.2b;
5 B.4.2 4.10.1;4.10.2; 4.10.3; 4.10.4; 4.10.5; 4.10.6; 4.10.12;
5.NF.B.4.b 4.10.5; 4.10.6; 5.2.1d;
Number 4.8.3;4.8. .8.7,4.8.8; 4.10.6; 4.10.8;

4.10.8; 5.2.1b

r and
5 t h Operations: Fractions

4.8.3,4.8.6,4.8.7,4.8.8; 4.10.6; 4.10.8; 5.2.1b

4.10.1; 4.10.2; 4.10.3; 4.10.4; 4.10.6; 4.10.7; 4.10.8; 4.10.12; 5.2.2c; 5.2.2d; 7.5.4;

4.10.9;4.10.10; 4.10.11; 4.10.12; 7.5.5;

5.NF.B.7. 4.10.9;4.10.11;

4.10.9; 4.10.10; 4.10.12;

c 4.10.9; 4.10.10; 4.10.11; 4.10.12;

5.MD.A. 1 4.11.1;4.11.2;4.11.3;4.11.4; 4.11.5; 4.11.6; 4.11.7; 4.11.8; 4.11.9; 4.11.10; 4.11.11; 4.11.12; 4.11.13;

5.MD.8.2
5.MD.C.3 4.12.6,4.12.7; 4.12.8,4.12.12;
5.MD.C.3.a 4.12.8;
5.MD.C.3.b 4.12.8,4.12.12;
and Data
5.MD.C.4 4.12.8,4.12.12;
5.MD.C.5 4.12.9;4.12.10; 4.12.11; 4.12.12;
5.MD.C.5.a 4.12.9;4.12.10; 4.12.12;
5.MD.C.5.b 4.12.9;4.12.10;
5.MD.C.5.c 4.12.10; 4.12.11;
5.G.A.1 4.7.8,4.7.9,71.8;
5.G.A.2 477,478,479,
Geometry
5.6.8.3 4.12.1;4.12.2, 4.12.

.12.4;4.12.5;

5.6.8.4

5.3.1c; 5.3.1d;

5.3.1a; 5.3.1¢; 5.3.1d; 5.3.2a; 5.3.additional 1; 5.3.2b; 5.4.

ke S hiopa ol 5.3.1a;5.3.1b; 5.3.1d; 5.3.2b;

5.3.1c; 5.3.2a; 5.3.additional 1; 5.3.2b;

5.4.2a;5.4.2b; 5.4.2c; 5.4.2¢; 5.4.4a; 5.4.4b; 5.4.4c; 5.4.4d; 5.4.4e; 5.4, 6.6.1a;6.6.2a,7.7.2;

5.3.additional 3;

5.2.3a; 5.2.3b; 5.2.3c; 5.2.3d; 5.2.3e;

5.1.1b; 5.1.1c; 5.1.1d; 5.1.1e;; 5.1.2b; 5.1.2¢; 5.1.2d; 5.1.2¢;

5.1.1b; 5.1.1¢; 5.1.1d; 5.1.1e;; 5.1.2b; 5.1.2¢; 5.1.2d; 5.1.2e;

5.5.2b; 5.5.2¢; 5.5.additional4; 7.4.1,7.4.2, 7.4.4;

5.6.1a; 5.7.3a; 5.7.3b;

5.5.1b; 5.5.1c; 5.6.1d; 5.6.1f; 5.6.2b; 5.6.2d; 5.7.3b; 5.7.3c;

5.7.3t
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5.7.3¢; 6.2.1c;
5.7.3b; 5.7.3¢; 6.2.1c; 6.

1c;

5.6.1c; 5.6.1d; 5.6.1e; 5.6.1f; 5.6.2a; 5.6.2b; 5.6.2c; 5.6.2d; 5.7.3a; 5.7.3b;
5.8.
5 6.3.1c;

5.7.3a; 5.7.3b; 6.2.1a; 6.2.1b;
5.7.3a; 5.7.3b; 6.2.1a; 6.2.1b;
5.7.2¢;5.7.3¢; 5.7.

5.1.3a;5.5.1a;

5.5.1b; 5.5.1c; 7.1.2;
5.5.1¢;7.1.1;

5.1.3a; 5.5.1b; 5.6.2b;
5.5.1b;7.1.3;
5.5.2a;5.5.2b;5.5.2¢; 7.2.2,7.2.3;

6th

Expressions and Equations

6.EE.A. 5.5.2a;5.5.20;55.2¢;7.2.3; 74.3;

6.EE.B.5 5.7.2b; 6.7.1a; 6.7.1b; 6.7.2a; 6.7.2b; 7.1.1;

6.EE.B.6 6.7.2;7.2.4;7.2.5,7.2.6:7.2.7,

6.EE.B7 7.24;,725 726,727,

6.EE.8.8 5.7.2a;5.7.2b;

6.EE.C.O ;5.7.1b; 5.7.1c; 5.7.1e; 5.7.1f, 6.7.1¢; 6.7.1d;

6.G.A1 5.9.1b; 5.9.1c; 5.9.1d; 5.9.3b; 5.9.3¢; 5.9.4a; 5.9.4b; 5.9.4c; 5.9.4d; 5.10.4a; 7.10.3;

@ 6.G.A.2

6.G.A3 5.8.additional7; 7.1.8;

6.G.A4 5.10.4b; 7.10.5; 7.10.6; 7.10.7; 7.10.8;

6.5P.A 5.1 7414

6.5P.A2 5.11.1a; 5.11.1b; 5.11.1¢; 5.11.16; 5.11.1f;

6.5P.A3 5.11.1a; 5.11.1b; 5.11.1¢; 5.11.1d; 5.11.1F;

6.5P.B.4 5.11.1e; 5.11.2b; 5.11.2¢; 7.11.1; 7.11.2, 7.11.3;

Statistics and Probability 6.5P.B.5 5.11.4b;
6.5P.B5.a 5.11.4b;
6.5P.B.5b 5.11.4b;
6.5P.B.5.C 5.11.1b; 5.11.1¢; 5.11.1f; 5.11.additi 5.11.additional10; 5.11.additional11; 5.11.4b;
6.5P.8.5.d
6.5.1a; 6.5.1b; 6.5.additional1; 5.5.1d; 7.6.2; 7.6.3; 7.6.4; 7.6.5; 7.6.
6.5.1c; 6.5.1d; 6.5.additi 6.5.1e; 6.5.3a; 6.7.3b; 6.7.3¢; 7.6.1; 7.6.2, 7.6.3;
RP.A2.2 6.5.1c; 6.5 6.7.3b; 6.7.3¢;

e entonpe . 7.64,7.65,7.656;

.5.1d; 6.6.2c;
6.5,
7.RP.A3 6.5.1d; 6.5.1e; 6.6.1b; 6.6.1c; 6.6.2b; 6.6.3a; 6.6.3b; 6.6.3c; 6.6.3d; 6.6.3¢; 6.6.3f; 7.7.4,7.7.5;7.7.6, 7.7.7;
7.NS.A 6.2.2a; 6.2.2b; 6.2.2c; 6.2.2d; 6.3.2a; 6.3.2b; 6.3.2¢; 7.1.5; 7.6.1; 7.5.2, 7.5.3;
7.NS.A1.a 6.2.2b; 6.3.2c;
7.NS.A.1.b 6.2.2b; 6.3.2a; 6.3.2b; 6.3.2¢; 6.3.2c;
7. 6.2.2d; 6. 6.3.2a; 6.3.2b; 6.3.2c;

6.1.1d; 6.2.2b; 6.2.2d; 7.1.5; 7.1.6; 7.5.2, 7.5.3;
7.NS.A.2 6.2.3a; 6.2.3b; 6.2.3c; 6.2.3d; 6.3.3a; 6.3.3b; 6.3.3d; 7.1.7, 7.5.4; 7.5.5; 7.11.1; 7.11.2, 7.11.3;

6.2.3c; 6.3.3b; 6.7.3¢; 7.11.7, 7.5.4, 7.5.5;
6.3.1a; 6.3.1b; 7.5.1;
6.2.2a; 6.2.2b; 6.2.2¢; 6.2.2d; 6.2.3a; 6.2.3b; 6.2.3c; 6.2.3d; 6.3.2a; 6.3.2b; 6.3.2c; 6.3.2¢; 6.3.3a; 6.3.3b; 6.3.3d; 6.5.additional1; 7.11.1; 7.11.2; 7.11.3;

6.1. i 6.1 i 6.1.1d;7.1.1;7.2.1;7.2.2,7.2.3; 7.3.1;
2 6.1. i 6.1 i 6.1.1d;
e o 7.€E.B.3 6.2.2b; 6.2.2d; 6.2.3c; 6.2.3d; 6.3.2a; 6.3.2c; 6.3.3b; 6.3.3d; 6.6.1b; 6.6.2a; 6.6.2b; 6.6.2c; 6.6.3b; 6.6.3c; 6.6.3d; 6.6.3¢;
7th 7.EE.B.4 5.6.3a; 5.6.3b; 5.7.2d; 5.7.2e; 5.7.2f, 5.7.2g; 6.1.1c; 6.1.2b; 6.1.2¢; 6.4.1a; 6.4.1b; 6.4.1c; 6.4.1d; 6.4.2a; 6.4.2b; 6.4.2c; 6.4.2d; 6.4.3a; 6.4.3b; 6.4.4a; 6.4.4b; 6.4.4c; 7.24,7.25;7.2.6,7.2.7,7.8.1;7.10.1;7.10.2; 7.13.3;
7.EEB.4.a 5.6.3a; 5.6.3b; 6.4.3a; 6.4.3b; 6.4.: ; 6.4, it 6.4.3c;6.4.3d;7.2.4;7.2.5;7.2.6;7.2.7,7.3.1; 7.5.6;
7.EEB.4.D 6.4. 7.34;,7.35,7.36,7.57;
7.G.A.1 6.5.additional10; 6.5.2b; 6.5.2c; 6.5.3b; 7.6.6;
7.G.A.2 6.12.additional11;
EmEy 7.G.A3 5.10.1a; 5.10.1b; 5.10.1¢; 5.10.2a; 5.10.2¢; 5.10.3b; 6.10.additional12;
7.6.8.4 5.9.2a; 5.9.2b; 5.9.2¢; 5.9.2d; 6.10.additional13; 6.10.1c; 6.10.1f; 6.10.2c; 6.10.2f; 7.10.4;
7.G.B.5 5.8.1c; 6.12.1a; 6.12.1b; 6.12.1c; 6.12.1d; 6.12.1e; 7.10.3; 7.13.1; 7.13.2, 7.13.3;
7.6.B.6 5.10.1a; 5.10.1b; 5.10.1¢; 5.10.1d; 5.10.2a; 5.10.2b; 5.10.2c; 5.10.2d; 5.10.3b; 5.10.3c; 6.10.1a; 6.10.1b; 6.10.1c; 6.110.1d; 6.10.1e; 6.10.2a; 6.10.2b; 6.10.2c; 6.10.2d; 6.10.2e; 6.10.3b; 6.10.3c; 6.11.2b; 6.11.2¢; 7.10.5; 7.10.6; 7.10.7; 7.10.8
7.5P.A1 5.11.3a; 5.11.3b; 6.8.3e; 6.8.3f, 7.11.4;
7.5P.A.2 5.11.3a; 5.11.3b; 6.8.3e; 6.8.additional14; 7.6.7; 7.11.5;
7.5P.B.3 6.9.additional15;
7.5P.B.4 6.9.additional 16;
7.5P.C.5 5.12.1a;6.8.1a; 7.6.7; 7.11.8; 7.11.9;
7.5P.C.6 5.11.2a; 5.12.1a; 5.12.3a; 6.8.3b; 7.6.7; 7.11 11.9;
Statistics and Probability 7.5P.C.7 5.12.1b; 5.12.1d; 5.12.3b; 6.8.3a; 7.6.7;
7.5P.C.7.a 5.12.2a; 5.12.2b; 5.12.2¢; 5.12.2d; 6.8.1a; 6.8.3a; 6.8.3b; 7.11.8; 7.11.9;
7.5P.C.7.b 6.8.2a; 6.8.3a; 6.8.3b; 6.8.3d; 7.6.8;
7.5P.C.8 5.12.1c; 5.12.1e; 5.12.2c; 5.12.2d; 6.8.1b; 6.8.2b;
7.5P.C.8.a 5.12.1c; 5.12.1e; 5.12.2c; 5.12.2d; 6.8.1b; 6.8.1c; 6.8.1d; 6.8.2b; 7.11.8;
7.5P.C.8.b 5.12.1c; 5.12.1e; 5.12.2c; 5.12.2d; 6.8.1b; 6.8.2a; 6.8.2b; 7.11.9;
7.5P.C.8.c 6.8.additional17;

6.3.4b; 7.4.5,7.4.6;
6.1.3a; 6.1.3b;6.1.3¢; 7.9.1,7.9.2,7.9.4;

747,
6.3.4c;7.4.7;
7.84,7.86;

Expressions and Equations 7.3.3,7.85,7.86,7.8.8;

8.EE.C.7.0 7.3.2,7.3.3,7.3.4,7.3.5;7.3.6;7.5.6;7.5.7,7.8.3, 7.8.5; 7.10.1; 7.10.2; 7.13.3;

7.8.8;

7.8.8,7.13.3;
7.8.
781,782,787,

7.8.5;

8th o

8.G.A.1 5.8.4b; 5.8.4c; 5.8.4d; 7.13.4;7.13.5; 7.13.6;

8.G.A.1.a 5.8.4b; 5.8.4c; 5.8.4d;
8.G.A.1.b 5.8.4b; 5.8.4c; 5.8.4d;

5.8.4b; 5.8.4c; 5.8.4d;

5.8.4b; 5.8.4c; 5.8.4d; 7.13.4; 7.13.5; 7.13.6; 7.13.7;
5.8.4e;
5.8.2a; 5.8.2b; 7.10.

Geometry

13.2;
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Math Curriculum by Standard (Grade Level)

565 7.9.3,7.95,7.96,79.7,7.958;
8.6 7.96,7.97:798;
G6.8 7.9.3.7.95;
8.G.C.9 7.10.7;7.10.8;
8.5P.A.1
Statistics and Probability 8.5P.A2
8.5P.A3
5.5P.A 4
. |
A
The Real Number System N.RN.2
e
N.Q.1
Quantities vz
a3
ot
o
e
o
The Complex Number System N.CN.S
e
o
s
s
Nt
w2
[
s
s
Vector & Matrix Quantities e
o
s
N
Nvm10
it
iz
AssE
st 875,876,877
Asset 8.6.3,8.75,8.7.6,8.7.7
Asse2 8.7.4,8.77;
Seeing Structure in Expressions ASSE.3
Asstsa
AssE3 8.9.5; 8.9.modeling;
st 8.6.3;
nssea
ARt 8.7.1,8.72,873;
v 8.7.4; 8.7.5, 8.7.modeling;
=
Arithmetic with Polynomials and
Rational Functions AAPR A4
aems
=
AR 7
e 8.1.2,8.1.3; 8.14; 8.1.5; 8.1.modeling; 8.1.6; 8.1.7; 8.2.modeling; 8.9.1; 8.9.4; 8.96;
CreatingEasations Acen2 8.2.1,8.22;8.2.3; 8.2.4; 8.4modeling; 8.6.3; 8.8.1; 8.9.1; 8.9.4;
AceDs 8.1.5;8.16; 8.2.3; 8.2.modeling; 8.4.2; 8.4.3; 8.4.4; 8.4.modeling; 8.4.5;
e 8.2 modeling;
ARt 7.8.9; 8.1.2; 8.1.3; 8.1.modeling;
arez
areis 8.1.2,8.1.3; 8.1.5; 8.1.modeling; 8.1.6; 8.4.4;
AseLa
st 8.9.5; 8.9.6; 8.9.modeling;
e 89.1,8.92,894,896;
Reasoning with Equations and ases 8.4.3;
Inequalities ARELS 8.4.1:84.2;
sy 897,
ases
axels
areLio 8.8.modeling;
e
areiz
Fr
Fira
FEs 8.3.4,8.64;
Fira 8.5.1; 8.5.modeling; 8.5.2; 8.5.3; 8.6.2; 8.6.5; 8.8.3; 8.8.modeling; 8.10.1; 8.10.2; 8.10.3; 8.10.4; 8.10.modeling; 8.10.7;
FiEs 8.3.2,8.33;86.2 8103
erpretig Fnctions Firs 8.5.1,8.52; 85.3; 8.6.2; 8.10.1; 8.10.2; 8.104;
[ 8.3.3,8.82;
F7a 883
i 8.5.1;8.52; 85.3; 8.5.4; 8.10.1; 8.10.2; 8.10.4; 8.10.modeling;
rrs 88.1,883;
Firsa 8.9.2; 8.9.5; 8.9.modeling;
Firs 854,865 883;
For1 8.3.4; 8.6.modeling;
[
[
Building Functions L.EF2
Foes 8.3.3,8.54;8.6.5 8.8.1;8.8.2;8.105;
)
F.BF.4a 8.10.7;
rors
Fied 8.3.4; 8.6.1; 8.6.modeling;
[ 8.6.3;
[ 83
. e e Fiea 8.2.2;8.3.2; 8.3.4; 8.6.3; 8.6.4; 8.6.modeling;
H 1 g h Fies 8.85;
Fie
Fies
School
Frea
Fs 7.9.7,7.98;
[
Trigonometric Functions c1rs
[
[
Fres
[
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Math Curriculum by Standard (Grade Level)

Congruence

G6.co.1

.02

6.0.3

6.0.4

G.cos

6.C06

6.07

G.co8

6.0.9

6.C0.10

G.co.n

6.C0.12

6.00.13

Similarity, Right Triangles, and
Trigonometry

GSRT.A

GSRT.2

GSRT3

GSRT.A

GSRTS

GSRT6

GSRT.7

GSRT.8

GSRT9

GSRT.10

GSRTAT

Circles

G.c

cc2

6c3

G4

Expressing Geometric Prop's.
with Equations

G.GPEA

G.GPE2

G.GPE3

G.GPEA

G.GPES

G.GPE6

G.GPE.7

Geometric Measurement and
nsion

G.GMD.1

G.GWD.2

G.GMD.3

G.GMD.4

GMG.A

Modeling with Geometry

GHG.2

G.HG.3

Interpreting Categorical and
Quantitative Data

s.1

8.3.3;8.11.1;8.11.2;

502

8.11.2; 8.11.3; 8.11.4; 8.11.modeling

503

8.3.3; 8.11.1; 8.11.2; 8.11.3; 8.11.4; 8.11.modeling;

S04

505

5106

8.35,8.36

s.D.6a

8.3.modeling; 8.3.5; 8.3.6; 8.8.4; 8.8.5;

S.0.6b

8.3.6,8.84;

5106

8.3.modeling; 8.3.5; 8.3.6;

s.0.7

8.2.1; 8.2.2; 8.2.3; 8.3.modeling; 8.3.5

508

8.3.6;

5109

8.3.6;

Making Inferences and Justifying
Conclusions

sic.

sic2

sic3

sic4

s

s1C6

Conditional Probability and the
Rules of Probability

s.cpa

s.cp2

503

s.cp4

s.cp.5

5.6

s.cp7

508

5.09

7.11.6,7.11.7;

Using Probability to Make
Decisions

SHD.1

SMD.2

SMD.3

SMD.4

SHD.5

SMD.6

SMD.T
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CCSS Grade Level

1st

2nd

3rd

Domain

Standard Alignment (Grade Level.Unit.Lesson)
K.CC.A K.3.8; K.3.9; K.3.10;
K.CCA2 K:3.8; K3.9,K.3.10;

K.1.2,K.1.4;, K 1.5, K.1.10; K.1.11; K.2.3; K.2.6; K.2.7; K.2.9; K.3.1; K.3.2; K.3.3; K.3.4; K.3.5; K.3.6; K.3.7; K.3.8; K.3.9; K.3.10;

K11, K1.2; K1.3; K.1.4; K 1.10; K 1.11; K215 K2.2; K.2.3; K.2.4; K 2.5, K.2.6; K.2.7; K.2.9; K.3.1; K.3.2, K.3.3; K.3.4; K.3.5; K3.5; K.3.7;

K1.2,K1.3;K1.4,K1.11;K2.1;K2.2,K2.3;K.2.4,K 2.5 K.2.6;K.2.7,K.2.10;K.2.11; K.3.1; K.3.2; K.3.3K.3.4,K.3.5;K.3.5;K.3.7;

K1.1; K13, K111 K21, K2.2,K.2.3; K.2.4; K.2.5; K.2.7; K.3.1; K.3.2; K.3.3; K.3.4; K.3.5; K.3.5; K.3.7;

K1.2,K1.4,K1.10;K.2.3;K.2.6;K.2.9;K.3.1,K.3.2,K3.3,K.3.4, K. K.3.5;

K11, K1.2,K.1.3; K. 1.4, K 1.5, K. 1.10; K. 1.11; K.2.1; K.2.2; K.2.3; K.2.4; K.2.5; K.2.6; K.2.7; K.3.1; K.3.2; K.3.3; K.3.4; K.3.5; K.3.5; K.3.7;

K.1.6; K1.7,K.1.8,K1.9;K.2.8

K1.9;K28

K4.1; K4.2,K4.3, K4.4;,K4.5 K4.6; K47, K4.8; K4.9; K5.1; K5.2; K5.3; K5.4; K.5.5; K5.6; K.6.1; K.6.2; K.6.3; K.6.4; K.6.5; K6.6;

K.5.1;K.5.2,K.5.3;K.5.4;K.5.5; K.5.6;K.6.1; K 6.2, K.6.3; K.6.4; K.6.5; K.6.6;

Operations and Algebraic
Thinking

K4.2,K4.4,K4.7;

K.4.8,K.4.9,KS5.

K.5.3,K.5.4,K.5.5; K.5.6;K.6.3,K.6.4, K.6.5; K.6.6;

K.NBT.A K.7.1;K.7.2; K.7.3; K.7.4; K7.5
KMD.A1 K.8.1; K.8.2; K.8.3; K.8.4; K.8.5, K8.6;
Measurement and Data KMD.A2 K.8.1;K.8.2;K8.3;K8.4; K8.5 K8.6;
KMD.B.3 K.9.1; K.9.2; K.9.3; K9.4; K.9.5;
K.GA.1 K.10.1; K10.2; K.10.3; K.10.4; K.11.6; K12.5;
K.G.A2 KA1, K A1.2; K.11.3; K 11.4; K115, K11.6; KA1.7; K.11.8; K 11.9; K 12.1; K. 12.2; K.12.4; K.12.5;
ey K.G.A3 K11.1;K11.2,K11.3K11.4,K12.1;K12.2, K12.5;
K.G.B.4 K111 K112 K113 K11.4; K11.5K12.1;,K12.2,K12.3;K.12.4,K12.5;
K.G.8.5 K111 K112 K113, K11.4; K11.5K11.6,K11.7,K11.8,K.11.9,K12.5;
K.G.5.6 K.A1.7; K11.8;
1.0AA 1115 1.1.2,1.1.3; 1.1.6; 1.2.1, 1.2.2, 1.2.3, 1.2.6, 1.2.7; 1.
1.0AA2 1.3.9;
1.008.3 1.1.4,1.24,138,139;
Operations and Algebratc 10084 122,146,148
W 1.0AC5 1.3.1;1.3.2,1.3.3;1.4.1:1.4.2;
1.0AC.6 115, 1.10.7;1.1.8;1.1.9; 1.1.10; 1.1.11; 1.1.12; 1.2.5; 1.2.8; 1.2.9; 1.2.10; 1.2.11;1.2.12; 1.2.13; 1.3.1; 1.3.2 1.3.3; 1.3.4; 1.3.5,1.3.7; 1.4.1; 1.4.2, 1.4.3, 145, 1.4.7;
1.0A.0.7 1.1.13;1.2.14;
1.04D.8 1.1.12;1.4.6,1.4.8;
NBT.A1 1.5.3;1.5.9; 1.5.12; 1.5.13; 1.5.14;
1.NT.8.2 1.5.1;1.5.2,1.5.4; 155, 1.5.6; 1.5.7;
1.NBT.B.2.2 1.5.2,1.5.4,1.5.5,1.5.6,1.5.7;
1.NBT.B.2.t 151,155
1.NBT.B.2.C 1.5.2,1.5.4, 156, 15.7;
1.NBT.8.3
1.NBT.C.4 1.5.1;1.5.2,1.53; 154, 15.5;
NBT.C.5 15.8;
1.NBT.C.6 1.6.6,1.6.7,1.6.8;
1HO.A 181,182
bt 1.MD.A2 1.8.3;1.84;
1.MD.B.3 1.8.5,1.8.6; 1.8.7; 1.8.8; 1.8.9
1.MD.C.4 1.7.0,1.7.2,17.3,1.7.4, 1.7.5, 1.7.6;
1.G.A1 191,192,193, 194;1.101:1.10.2:1.103
Geometry 1.6.42 1.9.5,1.96;19.7;1.10.4
1.G.A3 1.9.8;1.9.9;1.9.10

2.1.1;2.1.2;2.1.3; 21

;2.1.10; 2.1.11;2.1.12; 2.1.13; 2.2.1; 2.2.2;2.2.3; 2.3.1; 2.3.2; 2.3.3; 2.3.4; 2.3.5; 2.3.6; 2.3.7, 2.4.1; 2.4.2,2.4.3, 2.4.4, 2.4.5, 2.4.6, 2.4.7;, 2.4,

Operations and Algebraic
“Thinking

21.1;2.1.2;21.3; 2.1

2.1.10;2.1.11; 2.1.12; 2.2.1;

226,227,

224,225

2.NBT.A.1 2.5.1;252;25.3,254;
2.NBT.A.1.a 25.1;25.2,253;254;
2.NBT.A.1.b 25.1,252;25.3,254;
2.NBT. 221;222;223;2.2.

2.NBT.A.3 22.6;227,252;25.3,254,255

2.NBT.A.4 224;2.25;257;

2.NBT.B.5 21.1;2.32;233;234;235;24.1,24.3,244,245,246,247

2.NBT.B.6

2.NBT.B.7 2.6.1;2.6.2,26.4,26.5,2.6.6;26.7,2.6.8,2.7.1,2.7.2,2.7.4,2.75,2.7.6,2.7.7,2.7.8, 2.7.9;

2.NBT.B.8 2.56;26.3;27.3;

2.NBT.B.9 2.1.1;2.15;21.8;2.1.12;23.2;2.3.3;2.34,2.3.6;2.4.3,244,24.5;26.2,26.4,26.5,2.6.6,27.2; 2.7.

2.11.1;2.11.2;2.11.3; 2.11.7; 2.11.8;

2.11.5;2.11.10;
2.11.1;2.11.2,2.11.3;2.11.7; 2.11.8
2.11.4;2.11.9;
e 2.MD.B.5 2.11.1;2.11.2, 2.11.6; 2.11.7
2.MD.B.6 2.11.11;
2.MD.C.7 2.10.1;2.10.2; 2.10.3; 2.10.4; 2.10.5; 2.10.6;
2.MD.C.8 2.8.1;2.8.2,28.3,2.84;285;
2.MD.D.9 2.9.7,2.9.8,2.11.12
2.MD.D.10 2.9.1;292,29.3,294;2.95;2.96;
2.G.A.1 212.1;2.12.2;2.12.3;2.12.4; 2.12.5; 2.12.6
Geometry 2.G.A2 2.12.8
2.G.A.3 2127
3.0A.A.1 2.16.1;2.16.2; 2.16.3; 2.16.4; 2.16.5; 2.16.6; 2.18. .18.4;2.18.7; 2.18.8; 2.19.1; 2.19.3; 2.19.4; 2.19.6; 2.19.7; 2.20.1; 2.20.2; 2.20.4; 2.20.5; 2.20.8
3.0AA.2 2.17.1;2.17.2;2.17.3; 2.18.3; 2.18.5; 2.18.9; 2.19.2; 2.19.5; 2.19.8; 2.20.3; 2.20.6; 2.20.9;
3.0AA3 2.16.1;2.16.2; 2.16.3; 2.16.4; 2.16.5; 2.16.6; 2.18.2; 2.18.3; 2.18.4; 2.18.5; 2.18.7; 2.18.8; 2.18.9; 2.19.1; 2.19.2; 2.19.3; 2.19.4; 2.19.5; 2.19.6; 2.19.7; 2.19.8; 2.20.1; 2.20.2; 2.20.3; 2.20.4; 2.20.5; 2.20.6; 2.20.7; 2.23.2; 2.23.7; 2.24.7;
3.0A.A4 2.17.1;2.17.2;2.17.3; 2,174, 2.17.5, 2.17.6, 2.18.2, 2.18.3; 2.18.4; 2.18.5; 2.18.7; 2.18.8; 2.18.9; 2.19.1; 2.19.2; 2.19.4; 2.19.5; 2.19. .20.1; 2.20. .20.3; 2.20.4; 2.20.5; 2.20.6; 2.20.9;

Operations and Algebraic
“Thinkin

2.16.3;2.16.4; 2.18.1; 2.18.2; 2.18.4; 2.18.7; 2.18.8; 2.19.1; 2.19.7; 2.19.8; 2.20.1; 2.20.2; 2.20.4; 2.20.5; 2.21.1; 2.21.2; 2.21.3; 2.21.4; 2.21.5;

3.0A.8.6 2.17.4;2.17.5; 2.18.3; 2.18.5; 2.19.9; 2.19.2; 2.19.5; 2.20.3; 2.20.6; 2.20.9;

3.0A.C.7 .18. .18.8;2.18.9; 2.19.1; 2.19.2; 2.19.3; 2.19.4; 2.19.5; 2.19.6; 2.19.7; 2.19.8; 2.20.1; 2.20.2; 2.20.3; 2.20.4; 2.20.5; 2.21.1; 2.21.2; 2.21.3; 2.21.4;
3.0A.D.8 2.15.1;2.15.2;2.15.3; 2.15.4; 2.15.6; 2.15.7, 2.16.2; 2.16.4; 2.16.6; 2.21.6; 2.21.7, 2.21.8; 2.21.9;

3.0A.D.9 2.14.2,2.14.3,2.18.1; 2.18.2; 2.18.3; 2.18.4; 2.18.6; 2.18.7; 2.18.8; 2.19.2; 2.19.2; 2.19.3; 2.19.4; 2.19.7; 2.20.1; 2.20.2; 2.20.4; 2.20.5;
3.NBT.A.1 2.13.4;2.13.5;2.13.6
3.NBT.A.2 2.14.1;2.14.4,2.14.5; 2.14.6; 2.14.7, 2.14.8; 2.14.9; 2.15.1; 2.15.2, 2.15.3; 2.15.4; 2.15.5; 2.15.6; 2.15.7;

3.NBT.A.3 2.18.8

3.NF.A 2.22.1;2.22.2,2.22.3,2.224;2.22.5, 2.22.6, 2.22.7, 2.22.8;

3.NF.A2

2.22.5;2.22.6;2.22.8

2.22.5;2.22.6;,2.22.7,2.22.8;

Number and
Operations: Fractions

3.NF.A3 2.22.6;2.22.7,2.22.8;
3.NF.A3, 2.226;2227;
3.NF.A3D 2.22.6,2.22.7;
3.NF.A3, 2227;

2.22.8;

2.23.5;2.23.6; 2.23.7;
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Math Curriculum by Standard (Honors)

CCSS Grade Level Domain Standard Alignment (Grade Level.Unit.Lesson)

3.MD.A.2

2.23.1;2.23.2;2.23.3;2.23.4,2.23.7;

3.MD.B.3 2.24.2;224.3,224.4,2.24.8;

3.MD.B.4 2.24.5;2.24.6;2.24.7,2.24.8;

MD.C.5 2.25.3;2.25.4;2.25.5; 2.25.6; 2.25.7, 2.25.8; 2.25.9; 2.25.10;

2.25.3;2.25.4;2.25.5; 2.25.6;

2.25.3;2.25.4; 2.25.5; 2.25.6;
and Data

2.25.4;2.25.5; 2.25.6; 2.25.7; 2.25.8; 2.25.9; 2.25.10;

2.25.5;2.25.6;

2.25.6;2.25.7; 2.25.8; 2.25.9; 2.25.10;

2.25.7;

2.258;

2.25.1;2.25.2; 2.25.3; 2.25.4; 2.25.6; 2.25.9; 2.25.10;

2.26.2;2.26.3; 2.26.4; 2.26.5; 2.26.6;
Geometry

2.26.1;2.26.7

3.3.3;

3.33;3.34;

e o e 3.2.5,3.2.6,3.2.9;348,355;

.6.11;3.7.7; 3.7.9;

4.0AB.4 3.37,34.1;36.1,3.8.1;3.8.2;

4.0A.C.5

3.2.2,37.1;37.2,3.7.3,3.7.4,3.7.5;3.7.6;3.7.8, 3.7.9;

4NBT A 3.1.1;34.1;36.1;

4.NBT.A2 3.1.2;3.1.3;3.1.4;3.1.6;

4.NBT.A.3 3.1.5;3.1.6;3.2.4; 3.4.2;3.4.10; 3.5.2; 3.6.2;

4.NBT.B.4 3.21;3.2.2;32.3;3.2

4.NBT.B.5 3.3.1;3.3.5; 3.3.6; 3.4.1; 3.4. 3.4.4,3.45;346;34.7,34.9;34.10;34.11;3.5.1; 3.5.2; 3.5.3; 3.5.4; 3.5.5; 3.5.6;

4.NBT.B.6 3.3.1;3.3.2;36.1;3.6.2;3.6.3; 3.6.4; 3.6.5; 3.6.6; 3.6.7; 3.6.8; 3.6.9; 3.6.10;

4.NF.A 3.8.3;3.8.4;3.8.5;

4.NF.A2

3.8.6,3.8.7,3.8.8,5.4.5;

4.NF.B.3 3.8.9;3.8.10;3.9.1;3.9.2; 3.9.3; 3.9.4; 3.9.5; 3.9.6; 3.9.7;

3.9.1;3.9.2,3.9.3,3.9.4;

3.8.9;3.9.1,3.9.2,3.9.6;

3.9.5;3.9.6,3.9.7;

3.9.1;3.9.2,3.9.3,3.9.4;3.9.5;3.9.6;3.9.7;

3.9.8;3.9.9;

Number and
4 t h Operations: Fractions

4.NF.C.5 .4; 3.10.5; 3.10.6; 3.10.8;
4.NF.C.6 3.10.1; 3.10.2; 3.10.3; 3.10.4; 3.10.5; 3.10.6; 3.10.7; 3.10.8;
4.NF.C.7 3.10.1;3.10.7;
4.MD.A1 3.11.1;3.11.2; 3.11.3; 3.11.4; 3.11.5; 3.11.6; 3.11.7; 3.12.1; 3.12.2; 3.12.3; 3.12.5; 3.12.6;
4.MD.A.2 3.11.1;3.11.2;3.11.3;3.11.4;3.11.5;3.11.6;3.11.7,3.12.4, 3.12.5; 3.12.6;
4.MD.A3 3.13.1;3.13.2; 3.13.3; 3.13.4; 3.13.5;
4.MD.B.4 3.11.8;
Measurement and Data 4.MD.C.5 3.14.3; 3.14.4; 3.14.5;
4.MD.C.5.2 3.14.3;3.14.4;
4.MD.C.5.b 3.14.4;
4.MD.C.6 3.14.5;3.14.6
4.MD.C.7 3.14.7;
4.G.A1 3.14.1;3.14.2; 3.14.3; 3.14.4; 3.14.5; 3.14.6; 3.14.7; 3.14.8; 3.14.9; 3.14.11;
Geometry 3.14.8; 3.14.9; 3.14.11;
3.14.10

5.0AA1 4.7.1;4.7.2,4.73, 4.7,
Operations and Algebraic
Thinking 5.0A.A2

5.0A.8.3 475,476,479,

5.NBT.A.1 4.1.5,4.1.6;

5.NBT.A.2 4.21,422,423,424,425,46.6,46.9;4.6.14;

5.NBT.A.3 4.1.2;4.1.3,4.14,4.15; 4.1 4.1.8,4.1.9;

5.NB a 4.1.4,41.54.1.6,4.1.7,4.1.8,4.1.9;

5.NBT.A.3.b 4.1.2;4.1.8,4.1.9;

SNET.A4 451,452,453,46.1;

5.NBT.B, 4.26;42.7,4.2.8,4.2 .2.10;4.6.1; 4.6.8;4.6.9; 4.8.4;

5.NBT.B.6 4.3.1,4.3.2;4.33;43. .3.5;4.3.6;4.3.7,4.3.8;4.3.9;4.3.10;4.3.11;4.3.12;4.3.13;44.1,44.2,443,44.4,445,4.46;
5.NBT.B.7 14.5.8,4.5.9;4.5.10;4.6.2,4.6.3,4.6.4,4.6.5,4.6.6,4.6.7, 4.6.8, 4.6.10; 4.6.11; 4.6.12, 4.6.13; 4.6.14;
B

4.8.2,4.8.5;4.9.1; 4.9,

.4, 4.9.5,4.9.6,4.9.7; 4.9.8,4.9.9; 4.9.10; 4.9.11; 4.9.12; 4.9.13;

5.NF.B.3 4.8.1;

5.NF.B.4 4.10.1;4.10.2; 4.10.3; 4.10.4; 4.10.5; 4.10.6; 4.10.12;
5NFB.4a 4.10.1; 4.10.2; 4.10.3; 4.10.4; 4.10.5; 4.10.6; 4.10.12;
5.NF.B.AD 4.10.5,4.10.6;

ST 5.NF.B.5 4.8.3;4.8.6;4.8.7; 4.8.8; 4.10.6; 4.10.8;
Operations: Fractions. o 2108

5th -

4.8.3;4.8.6;4.8.7,4.8.8,4.10.6; 4.10.8;

4.10.1; 4.10.2; 4.10.3; 4.10.4; 4.10.6; 4.10.7; 4.10.8; 4.10.12; 5.5.3; 6.5.4;

4.10.9; 4.10.10; 4.10.11; 4.10.12; 5.5.4; 6.5.5;

a 4.10.9; 4.10.11;

b 4.10.9; 4.10.10; 4.10.12;

4.10.9; 4.10.10; 4.10.11; 4.10.12;

5.MD.A.1 4.11.1;4.11.2;4.11.3; 4.11.4; 4.11.5; 4.11.6; 4.11.7; 4.11.8; 4.11.9; 4.11.10; 4.11.11; 4.11.12; 4.11.13;
5.MD.8.2

5.MD.C.3 4.12.6,4.12.7,4.12.8, 4.12.12;
5.MD.C.3.2 4.12.8;
5.MD.C.3.b 4.12.8,4.12.12;

and Data

5.MD.C.4 4.12.8,4.12.12;

5.MD.C.5 4.12.9;4.12.10; 4.12.11; 4.12.12;
5.MD.C.5.2 4.12.9;4.12.10; 4.12.12;
5.MD.C.5.b 4.12.9;4.12.10;
5.MD.C.5.c 4.12.10; 4.12.11;

5.G.A.1 4.7.8,4.7.9,5.2.8,6.1.8;

5.G.A.2 4.7.7,4.7.8,4.7.9;

Geometry

5.G.B.3 4.12.1;4.12.2,4.12.3, 4124, 4.12.5;
5.G.8.4 12.4;

Ratios and Proportional
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Appendix D: Scope and Sequence- Standards Alignment

Math Curriculum by Standard (Honors)

CCSS Grade Level Domain Standard

Alignment (Grade Level.Unit.Lesson)

6NSA1

6NS.B2

6.NS.B3

6.NS.B.4 54.1,542;54.4,64.1,6.4.2;

6.EE.A.1 5.1.4
6th 6.EEA2 6.1.2
6.EEA2.a 513;6.1.1;
6.EEA2D
6.EE.A2.C 5.1.2;5.1.5;5.1.6,5.3.5; 6.1.3;

5.27,6.2.2,,6.2.3;

Expressions and Equations
5.4.3,6.2.3;6.4.3;

51.3;6.1.1;
6.2.4;6.2.5, 6.2.6;6.2.7;
5.3.1;5.3.2,6.2.4;
6.EEB.8
6.EECH
6G.A1 5.10.1;6.10.3;
Geometry 6GA2
6.G.A3 5.28,6.18;
6.G.A4 5.10.3; 5.10.4; 5.10.5; 5.10.6; 5.10.7; 6.10.5; 6.10.5; 6.10.6; 6.10.7; 6.10.8;
6.5P.A 6.11.4;
6.5P.A2
6.5P.A3
6.5P.B.4 5.1.1;5.5.8,5.12.1; 5122, 5.12.3; 6.11.1; 6.11.2, 6.11.3;
Statistics and Probability 6.5P.8.5 5.1.1;
6.5PBS5.a
6.5P.8.5.0
6.5PB5.C
6.59.8.5.d
7.RP.A1 5.7.1,5.7.2,6.6.2,6.6.3; 6.6.4, 6.6.5; 6.6.6;
7.RP.A2 5.7.2,5.8.8,5.12.1;5.12.2,5.12.3;6.6.1;6.6.2, 6.6.3;

Ratios and Proportional 664665666

7.RP.A3 5.7.3,5.7.4,5.7.5,5.7.6;5.7.7,6.7.4, 6.7.5,6.7.6,6.7.7;
TNSAT 5.2.2,5.2.3,55.1;5.5.2,5.5.6 6.1.5,6.1.6; 6.5.2, 6.5.3;
7NS.ATa 55.3;5.54;
7.NS.A1.b 5.2.1;
7.NS.ALC
7.N5.A.1.d 522,523,551;55 ;6.5.3;
7.NS.A2 5.24;525,55.3;55 6.11.1;6.11.2,6.11.3;
7.NS.A2.a 5.24;6.1.7,6.5.4;
7.N5.A.2.b 5.25,6.17,6.5.5;

NS.A.2.c 5.24,5.2.5,5.5.3,554;557,6.1.7, 6.5.4;, 6.5.5;
7.N5.A.2.d 65.1;

5.3.1;5.3.2,5.5.6,5.5.7;5.5.8;5.12.1;5.12.2; 5.12.3; 6.11.1; 6.11.2, 6.11.3;

5.1.3;5.2.6;5.2.7; 5.3.

5.6.1,5.6.3;

Expressions and Equations

5.3.4;5.3.6,5.3.7,5.6.5; 5.8.3; 5.8.4; 5.11.1,6.2.4; 6.2.5; 6.2.6; 6.2.7; 6.8.1; 6.10.1; 6.10.2; 6.13.3;

7th

5.3.3;5.3.4,6.2.4,6.2.5,6.2.

5.3.6;5.3.7, 5.6.5; 5.6.6; 6.3.4;

6.6.6

Geometry
5.6.4;5.10.2; 6.10.4;

5.8.1;5.8.4,6.10.3;6.13.1;6.13.2; 6.13.3;

5.10.4;5.10.5; 5.10.6; 5.10.7; 6.10.5; 6.10.6; 6.10.7; 6.10.8;

6.11.4;

6.6.7;6.11.5;

5.7.8,5.12.4,5.12.7,5.12.8, 6.6.7; 6.11.8; 6.11.9;

5.7.8,5.12.4;5.12.7,5.12.8; 6.6.7; 6.11.8; 6.11.9;

Statistics and Probability 6.6.7;
5.12.4;5.12.7; 5.12.8; 6.11.8; 6.11.9;
7.5.C.70 6.6.6;
7.5P.C.8 578,583
7.5P.C.8.a 5.12.4;5.12.7,6.11.8;
7.5P.C.8.b 5.12.8,6.11.9;
7.5P.C.8.

8.EE.A.1 5.4.6;5.4.7,6.4.5;6.4.6;
8.EE.A2 5.9.1;5.9.2,6.9.1,6.9.2,6.9.4;
B8.EE.A. 5.4.8,64.7;

54.8,64.7;

5.11.6;6.8.4;6.8.6;

Expressions and Equations 8.EE.C.7 5.6.2,5.6.3;6.3.3; 6.8.5;, 6.8.6;

.8

5.6.1,5.6.2;5.6.3; 5.8.4; 5.11.5; 5.11.7; 6.3.2; 6.3.3; 6.3.4; 6.3.5; 6.3.6; 6.5.6; 6.5.7; 6.8.3; 6.8.5; 6.10.1; 6.10.2; 6.13.3;

.13.3;

5.11.1;5.11.3;6.8.1,6.8.2, 6.8.7;
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Appendix D: Scope and Sequence- Standards Alignment

Math Curriculum by Standard (Honors)

CCSS Grade Level Domain Standard Alignment (Grade Level.Unit.Lesson)
8 h 8FA3 5.11.3;5.11.7,6.8.5;
t 8F.B 5.11.1;5.11.2,68.1;
5.11.2;
8.G.A 6.13.4;6.13.5; 6.13.6;
AL
S 5.8.6;5.8.7; 6.13.4; 6.13.5; 6.13.6; 6.13.7;
8.G.A4 5.8.8;
5.8.1;5.8.2;6.10.1;6.13.2;
5.9.3,5.9.4,5.9.5,5.9.6; 6.9.3; 6.9.5; 6.9.6; 6.9.7, 6.9.8;
8..87 5.9.3;5.9.4; 5.9.5;5.9.6; 6.9.6; 6.9.7; 6.9.8;
6.9.3;6.9.5;
5.10.6; 5.10.7; 6.10.7; 6.10.8;
Statistics and Probability
NN 7.6.1;
The Real Number System A2 761,7.93;
NRN.3 714
nat 7.14;
Quantities Na2 713
na3
N.ON1
N.ON2
NON.3
N.CN.4
The Complex Number System NS
N.CN.6
N7
N.ON.8
NN
NV
N2
VM3
N4
NYMS
Vector & Matrix Quantities NS
VM7
N
)
N.YM.10
N1
NvM12
ASSET 7.767.7.7;
ASSE1a 775776777
ASSETD 7.6.3,7.75,7.7.6,7.7.7
ASSE2 774,777,
Seeing Structure in Expressions ASSE3 7.96;
ASSE3a 7.9.2;
ASSE3D 7.9.5; 7.9.modeling;
ASSE.3 7.6.3;
ASSEd
AAPRA 774,772,713;
AAPR2 7.7.4;7.7.5; 7.7.modeling;
AAPR.3 7.9.2;
Arithmetic with Polynomials
and Rational Functions AAPRA
AAPRS
AAPRS
AKPRT
ACED.1 7.1.2;7.1.3;7.1.4; 7.1.5; 7.1.modeling; 7.1.6; 7.1.7; 7.2.modeling; 7.9.1; 7.9.4; 7.9.6;
Creating Equations ACED2 7.2.1;7.2.2;7.2.3; 7.2.4; 7.4.modeling; 7.6.3; 7.8.1; 7.9.1; 7.9.4;
ACED3 7.15;7.1.6;7.2.3; 7.2.modeling;7.4.2; 7.4.3; 7.4.4; 7.4.modeling; 7.4.5;
ACED.A 7.2.modeling;
AREL1 7.8.9;7.1.2;7.1.3; 7.1.modeling;
AREL2
AREL3 6.8.9;7.1.2;7.1.3;7.1.5; 7.1.modeling; 7.1.6; 7.4.4;
ARELY
AREL42 7.9.5; 7.9.6; 7.9.modeling;
ARELAD 7.91;7.92,7.9.4,7.9.6;
Reasoning with Equations and ARELS 743
Inequalities Asele 744,742,
ARELT 7.9.7;
ARELS
ARELS
AREL1D 7.8.modeling;
ARELIT 7.91;7.9.7;
ARELT2 744,745
IR 7.3.1;7.32;
FIF2 7.32,7.84;
FIF3 7.3.4;,7.64;
FIF4 7.5.1; 7.5.modeling; 7.5.2; 7.5.3; 7.6.2; 7.6.5; 7.8.3; 7.8.modeling; 7.10.1; 7.10.2; 7.10.3; 7.10.4; 7.10.modeling; 7.10.7;
FIFS 7.3.2,7.3.3;7.6.2,7.10.3
Interpreting Functions FIF.6 7.5.1;7.5.2,7.56.3,7.6.2,7.10.1;7.10.2; 7.10.4;
FIF7 7.3.3;7.82;
F.IF.7a 7.8.3;
FIR7D 7.5.1;7.5.2;,7.5.3; 7.5.4; 7.10.1; 7.10.2; 7.10.4; 7.10.modeling;
FIR8 7.8.1,7.83;
FIF8a 7.9.2;7.9.5; 7.9.modeling;
FIR9 7.54,76.5,7.8.3;
FBR1 7.3.4; 7.6.modeling;
F.BF.1a 7.34;
F.BF.1b 7.10.6;
Building Functions FEEL 734764
FBF3 7.3.3,7.54;7.65,7.8.1,7.8.2;7.10.5;
FBFA
F.BF.42 7.10.7;
FBES
FLE1 7.3.4,7.6.1; 7.6.modeling;
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Math Curriculum by Standard (Honors)

CCSS Grade Level Domain Standard ‘Alignment (Grade Level.Unit.Lesson)
FiEta 7.6.3;
Fiet 7.34;
e i [ 7.2.2,7.3.2,7.3.4; .63, 7.6.4; 7.6.modeling;
Fies 7.85;
. Fiea
H i g h ries
Fe
Fra
School
)
Trigonometric Functions ETEs
Fes
[
Frs
Frs
6.0 8.1.1;82.1;893;8.10.1;
602 83.1;8.3.2,833,87.1,8.7.2;
603 835;
G.co 83.1;8.3.2,833;
o5 8.3.1;8.3.2; 8.3.3; 8.34; 8.3.5, 8.3.modeling; 8.4.1; 8.4.3; 8.4.4; 8.7.1; 8.7.2;
6.0 83.1;8.3.2, 8.3.3, 8.3.4; 8.3.5, 8.3.modeling; 8.4.1; 8.4.3; 8.4.4;
Congruence o7 8.4.modeling; 8.4.3; 8.4.4;
6.c08 8.4.modeling; 8.4.3; 8.4.4;
6.c09 8.1.4;8.1.5,8.16;8.1.7; 8.1.8; 82.1; 8.2.2; 8.2.modeling; 85.1; 8.5.2;
6.c0.10 8.1.4;8.1.5,8.16,8.1.8,8.2.3, 8.4.2, 8.4.5, 8.5.2, 853 8.5.4; 8.5.5, 8.7.5,8.9.2,
cconn 8.1.4; 8.1.5, 8.1.6; 8.1.8; 8.6.modeling; 8.6.3; 8.6.4; 8.6.5;
6o 8.1.2;
con
GsRT
GsRT1a 87.1;
G 87.1;,8.7.2;
Gswra 87.2;
GsRT3 853,87.3;
Gk 8.7.4; 8.7.modeling; 8.7.5, 88.1;
Simiterty, Bt T iersles, and GsRTs 8.4.2,8.4.3, 8.4.4;8.4.5,8.4.6,8.6.1,86.2; 863, 8.6.4; 8.6.5 8.6.6,8.7.2,87.3;
GsRT
GsRT7
Gswrs
GsRTs
GsRT.10
Gsent
e
2 8.10.1; 8.10.2; 8.10.modeling; 8.10.3; 8.10.4; 8.10.5;
Circles ca 852
G 8.102;
e 8.10.1;
G.PE1 893;
Gopea 8.9.4;
GpE3
EX"'E“:C,%f?Z\T;‘;'H‘SP""’"’ G.oPEA 8.9.1; 8.9.modeling; 8.9.2; 8.9.3;
G.PE5 8.24;8.7.4,875;
Goree 8.1.3; 8.1.modeling
o7 8.9.1; 8.9.modeling;
G.oM0.1 8.11.2; 8.11.modeling;
Geometric and G602 8.11.2,8.11.4;
Dimension .m0 8.11.2,8.11.3; 8.11.4;
G604 8.11.1; 8.11.modeling;
.1 822;8.11.2;8.114;
Modeling with Geometry M2 8.12.1;
6.3 822;
s 7.3.3;,7.11.1; 87.112;
502 7.11.2; 7.11.3; 7.11.4; 7.11.modeling;
503 7.3.3;7.11.1; 7.11.2; 7.11.3; 7.11.4; 7.11.modeling;
5.4
sos
Interpreting Categorical and 5.1D.6 735,736
Quantitative Data si06a 7.3.modeling; 7.3.5;7.3.6; 7.8.4; 7.8.5;
5060 7.36,7.84;
s 7.3.modeling; 7.3.5, 7.3.6;
57 7.2.;7.2.2,7.:23; 7.3.modeling; 7.3.5
sis 7.36;
59 7.36;
sic
sic2
‘Making Inferences and s.ic3
Justifying Conclusions e
sics
sics
sce 8.12.1;
sce2 8.12.1; 8.12.modeling;
sces 8.122;
scra 8.12.2; 8.12.modeling;
o o b " s 8.12.1,8122;
scrs 8.122;
s.ce
sces 8.122;
scrs 7.11.6,7.11.7; 8.12.3, 8.12.4; 8.12.6;
S0 8.124;
502 8.125;
sH03 8.124;
s 0.4 8.124;
Using Probability to Make
Decisions S.MD.5
50050 8.125;
s 8.125;
swos
0.7 8.126;
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Appendix E:

SCOPE AND SEQUENCE-STANDARDS ALIGNMENT REFLECTION

Saint Edmond’s Academy [SEA]
Mathematics Departments
2021-2022
What does our data show?

Figure E.1
ERB Mathematics Scores in Relation to Independent Schools
ERB Mathematics Scores in Relation to Independent Schools ERB Mathematics Scores in Relation to Independent Schools
(2018-2019) (2020-2021)
B Below Average [l Average Above Average I Below Average [l Average Above Average

Grade 4 Grade 4

Grade 5

Grade 5

Grade 6 Grade 6

Mathematics (IN)

Grade 7 Grade 7

Key observations from this data:

Due to the absence of data during the 2019-2020 academic year, we are unable to track the
progress of individual groups except for Grade 4 and Grade 5 (2018-2019) which would be
represented in our Grade 6 and Grade 7 (2020-2021) data. These groups showed conflicting
results in relation to students in other independent schools.

- Grade 7 (2020-2021) showed a rise in students being categorized as “average” or “above
average” on the Mathematics assessment. This corresponds with a decline in students
being categorized as “below average” to 38% from 55% during their 5th grade year.

- Grade 6 (2020-2021) showed a decline in students being categorized as “average” or
“above average” on the Mathematics assessment. The percentage of students being
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categorized as “below grade level” rose from 36% to 87% while the percentage of
students categorized as “above average” dropped to 0%.

Zooming in on the data from each grade level: Appendix A and Appendix B show ERB data by
domain for the class of 2023 and 2022 respectively. Values represent the percentage of Saint
Edmond’s Academy students (SEA) and Independent School students (IND) performing at
mastery level in each domain of the assessment.
- Achievement scores for students in their time from grades 4-6 remain low in subsets of
the mathematics assessment. This is particularly true of content related to probability,
conceptual understanding and problem-solving.

- The class of 2022 showed considerable improvement in their ERB scores relative to peers
in independent schools during Grade 7.

Through what lenses can we view our work?

Common Core State Standards: The standards will be used to discuss alignment of content as it
provides a common language for educators and outside testing organizations. The ERB CTP test
is described as “strongly aligned” with the CCSS.

Achieve the Core Priority Standards: The non-profit organization provides guidance on priority

standards within each grade level in relation to their importance to college and career readiness.
Standards are recognized as major clusters, supporting clusters or additional clusters based on
their connection to other standards and their interpretation of college and career readiness. In this
document, these three categories will be represented in green (major), blue (supporting) or black
(additional).

Achieve the Core Coherence Map: The non-profit organization provides guidance on how

standards are aligned horizontally and vertically. This document has value in determining pre-
requisite skills that may affect student success with new content.
Over the course of the 2020-2021 academic year, I have compiled and coded each of our written
curricular materials. Each textbook has been presented by lesson name and assigned standards
from the CCSS-M. In many cases, this standard designation was provided by the textbook
company. However, for textbooks that pre-date 2010, this was done manually.

Standards Document
Within this document, you can see the breakdown of each textbook in relation to the standards,
or view when each standard is addressed within our grade levels (tab: “Math Curriculum by
Standard”). This view from the standard level was completed from both the perspective of
students in normal or honors classes. The use of color coding refers to major work, supporting or
additional standards as designated by Achieve the Core.
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What was seen in an initial review of our written curriculum?

Finding #1:

What was seen?

Our current use of textbook series omits standards. In normal classes, a total of 18 standards are
not seen in written materials. For students in the accelerated track, 59 standards were missing.
The table below shows how each grouping of standards by category through Achieve the Core.

Table E.1

Number of Standards Missing from Grade-Level and Honors Track Textbooks (K-8)
Standards Designation Normal Classes Honors Classes
Major Work or the Grade 9 37
Standards

Supporting Standards 8 9
Additional Standards 1 13

What does this mean?

In adhering to our current written curriculum, our boys are not being exposed to all of the content
expected of them in other K-8 schools. This omission, especially when viewing the numbers of
standards missing and designated as major work of the grade, could have long-term effects on
the success in mathematics courses. The possible consequences of these gaps in required
prerequisite knowledge can be analyzed using the Coherence Map.
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Figure E.2

Coherence Map Connections to Omitted Grade 8 Standard

8.EE.C.8: Analyze a pair of simultaneous

= linear equations

8 Additional High School
Standards

8.EE.B.6: Use similar
triangles to explain why slope
m is the saame between any
two distinct points on a
non-vertical line in the
coordinate plane; derive the
equations y=mx for a line
through the origin and the
equataions y=mx+b for a line
intercepting the vertical axis
at b

8.F.A.2: compare properties of two functions
each represented in a different way
(algebraically, grapphically, numerically in
tables, or by verbal descriptions).

1 Additional Grade 8
Standard; 1 Additional High
School Standard

8.F.A.3: Interpret the equation y=mx+b as
defining a linear function, whose graph is a

i straight line; give examples of functions that are

not linear.

2 Additional Grade 8
Standards; 1 Additional
High School Standard

HS.A.RELD.10: Understand that the graph of

an equation in two variables is the set of all its

solutions plotted in the coordinate plave, often
forming a curve (which could be a line)

8 Additional High School
Standards

HS.G-GPE.B.8: Prove the slope criteria for
parallel and perpedicular lines and use them to
solve geometric problems (e.g., find the
equation of a line parallel or penpendicular to a
given line that passes through a given point

Why is this important?

The diagram above shows one omitted standard (8.EE.B.6). This standard is designated as major
work of the grade and has a strong connection to other standards typically expected of 7th grade
students at SEA as well as connections to content found in high school level courses.

How can we approach our work moving forward?

It will be important for us to work to confirm any seemingly omitted standards. By looking at
their descriptions and connections to later content, determinations can be made about how to use
our current written materials to address the requirements or identify ways to supplement, when

necessary.

Finding #2:

What was seen?

Our current use of textbook series does not follow suggested vertical alignments across grade
levels as prescribed in the Achieve the Core Coherence Map. The vertical alignment content
should be reviewed in more detail as misalignment may result in students not having the
necessary prerequisite knowledge to engage with new content. This is not of concern in the
Lower Form (Grades K-4) as they use the same textbook series; but should begin to be
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evaluated starting in Grade 5, when our textbook series intentionally embeds a mixture of
content standards seen across the typical 6-8 grade band.

Figure E.3
Coherence Map of Prerequisite Mathematical Knowledge for Grade 7 Standard

6.EE.B.6: Use variables to
represent numbers and write
expressions when solving a
real-world or mathematical
problem; understand that a
variable can represent an
unknown number, or, depending
on the purpose at hand, any
number in a specific set 7.EE.b.4a: Solve word problems
leading to equations of the form px+q=r
and p(x+q)=r, where p, g, and r aare
specific rational numbers. Solve
equataions of these forms fluently.
Compare and algebraic solution to an

GEE ST Sove reaond and > arithmetic solution, identifying the
" 1P 1S by sequence of the operations used in
writing and solving equations of
———————> each approach.

the form x+p=q and px=q for
cases in which p, q, and x are
nonnegative rational numbers

7.NS.A.3: Solve real-world and
mathematical problems involving
four operations with rational
numbers

What does this mean?

In adhering to our current written curriculum, our boys are not provided with opportunities to
develop important prerequisite understandings to be successful with algebraic concepts. This
difference in alignment may affect their understanding of these new concepts as they are not

prepared to engage with certain standards.

Why is this important?

The diagram to the right shows one particular standard (7.EE.B.4a), designated as a major work
of the grade. This is typically expected of 7th grade students but our boys are exposed to this
content for the first time during their 5th grade year in unit 6, lesson 3a. According to the
Achieve the Core Coherence Map, prerequisite skills involve three other standards, 6.EE.B.6
(first covered in our grade 6, unit 7, lesson 2¢), 6.EE.B.7 (7.2.4) and 7.NS.A.3 (6.2.2). This
suggests that the prerequisite skills needed to be successful in this particular standard are missing
from the learning experiences of the boys prior to engaging with the content.
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How can we approach our work moving forward?

It will be important for us to consider the connection between standards within and across grade
levels. By looking at these connections, starting with the content expectations of graduating 8th
graders, our content can be mapped backwards to identify if other prerequisite skills for
particular standards are misaligned or omitted. It is important to keep in mind our focus on
content that is one year advanced from the standards of a particular grade level. If identifying
standards addressed within our textbook that exceed this plus model, we can begin to review if
the requisite skills are adequately addressed prior to these standards being taught to students.

What are the limitations of this initial review?

It is important to consider that two textbooks predating the 2010 release of the CCSS-M were
coded manually during this initial review. This may lead to disagreements in the coding process.
These textbooks should be reviewed as a group to identify if particular standards were not
properly identified with their links to standards.

241



Appendix A

Table E.2
Class of 2023 ERB Percent Mastery by Domain
Spring 2019 (Grade 4) Spring 2021 (Grade 6)
Domain
SEA IND DIFF SEA IND DIFF
Mathematics 51 65 -14 37 58 221
Number Sense & Operations with Whole 55 65 -10
Numbers
Number Sense and Operations with 50 66 -16
Fractions & Decimals
Number Systems and Number Theory 38 56 -18
Numbers and Number Relationships 43 57 -20
Geometry and Spatial Sense 50 68 -18 37 57 -20
Measurement 45 62 -17 21 45 -24
Data Analysis, Statistics and Probability 43 59 -16
Probability 39 67 -28
Statistics 37 60 -23
Patterns, Functions and Pre-Algebra 52 66 -14
Pre-Algebra 45 62 -17
Conceptual Understanding 47 67 -20 40 61 221
Procedural Knowledge 51 68 -17 43 64 221
Problem Solving 53 60 -7 28 47 -19
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Appendix B

Table E.3
Class of 2022 ERB Percent Mastery by Domain
Spring 2018 (Grade 4) Spring 2019 (Grade 5) Spring 2021 (Grade 7)
Domain
SEA IND DIFF SEA IND DIFF SEA IND DIFF
Mathematics 54 65 -11 48 62 -14 51 55 -4
Number Sense and 59 66 -7
Operations with Whole
Numbers
Number Sense and 53 65 -12
Operations with Fractions &
Decimals
Number Systems and 48 59 -11 52 54 -2
Number Theory
Numbers and Number 52 69 -17 52 50 +2
Relationships
Geometry and Spatial Sense 50 71 -21 46 57 -11 51 54 -3
Measurement 47 62 -15 47 63 -16
Data Analysis, Statistics and 43 60 -17
Probability
Probability 38 59 21 42 52 -10
Statistics 51 67 -16 51 57 -6
Patterns, Functions and Pre- 63 65 -2
Algebra
Pre-Algebra 50 62 -12 57 59 -2
Conceptual Understanding 55 68 -13 44 60 -16 51 54 -3
Procedural Understanding 63 68 -5 52 64 -12 52 55 -3
Problem Solving 45 61 -16 46 63 -17 51 55 -4

243



Appendix F

WRITTEN CURRICULAR ANALYSIS- MATHEMATICAL RIGOR

An Analysis of Instructional Supports in Middle School
Mathematics Textbooks

Steven Skolfield

University of Delaware
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Introduction and Justification:

Mathematical content related to ratios and proportional reasoning is first introduced to
students in the sixth grade. Throughout middle school, this understanding is expanded upon, all
building off ideas related to fractions that are part of the 5th grade Common Core State Standards
(CCSS). Proportional reasoning is vital for students as they progress in their mathematical
careers due to its relationship with more complex topics. However, middle school learners often
struggle with these ideas, inadequately preparing them for future learning (Loban, Ellis & Zbiek,
2010). Knowing the difficulties that students experience engaging with these topics, especially
when transferring from elementary to middle school, it is essential for teachers to be cognizant of
how their instructional decisions shape learning experiences in their classes. This knowledge
includes details about the tasks utilized as well as characteristics of their enactment.

lllustrative Mathematics is an open educational resource (OER) that was designed to
engage students in high-level tasks which are aligned to the CCSS. Discovery Education’s Math
TechBook is a paid resource with similar goals. Released to serve as resources for teachers in
grades 6-8, these curricula are currently being evaluated by districts across Delaware. Currently,
a large district in the state is piloting four different curricula to determine which would be most
effective in their middle schools. Due to their relatively recent publications, there is insufficient
research available on the characteristics of these two to guide district decision-making.

Knowing the difficulties that students have related to ratios and proportional reasoning, a
deeper analysis of each curricula will be completed to determine trends in the level of tasks
presented as well as resources available to educators. For the purposes of this study, l//ustrative

Mathematics’ second unit of the sixth-grade series entitled, “Introducing Ratios,” will be
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analyzed. The first unit of Math TechBook sixth grade series entitled “Ratios,” will also be
analyzed.

Educational reform in mathematics has focused more attention on the quality of materials
being used in classrooms. Working with the knowledge that most teachers almost exclusively
use district-assigned written materials to guide their scope and sequence, a particular emphasis
has been placed on the types and characteristics of tasks presented to students (Tarr, Reys, Reys,
Chavez, Shih & Osterlind, 2008). Stein, Grover & Henningsen (1996) state that, “tasks used in
mathematics classrooms highly influence the thinking processes in which students engage,
which, in turn, influences student learning outcomes,” (p. 462). This understanding makes it
essential to address the types of tasks presented to students in the /llustrative Mathematics and
Math TechBook curricula. Using a framework that identifies characteristics of tasks, each will be
evaluated to determine the levels of cognitive demand present. This framework identifies tasks
as either memorization, procedures without connections, procedures with connections, or doing
mathematics (Stein, Engle, Smith & Hughes, 2008). Knowledge of the types of tasks presented
provides an evaluation of the intended curriculum; however, it is also important to analyze the
teacher resources available that aid educators in maintaining the cognitive demand of tasks
during their enactment.

Ratios and proportional reasoning is a difficult domain of the CCSS for students to
comprehend during their middle school years. This troublesome topic remains difficult for
adults, including educators. This potential deficit drastically changes the learning opportunities
afforded to students in different classes as teacher content knowledge has been identified as the
greatest influencers of that ways curriculum is used (Manouchehri & Goodman, 1998). Though

all teachers within a district may uniformly use a set of written tasks, such as l/lustrative
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Mathematics, the content knowledge that teachers present may negatively or positively affect the
ways in which they are enacted (Stein & Baxter, 1989). Therefore, to influence the enactment of
written materials, teacher’s guides should operate in an educative manner. This involves a design
that encourages increasing educator knowledge regarding instructional decision-making (Davis
& Krajcik, 2005). Sustainable improvements in teacher content knowledge and pedagogical
content knowledge are best influenced using a balance of intense face-to-face training and
ongoing, job-embedded support (Putnam & Borko, 2000). However, this involves large systemic
commitments of monetary and human resources. It is more realistic to consider how these
materials, which teachers engage with each day, may affect short-term growth through their
educative components (Davis & Krajcik, 2005). Specifically, this analysis will be evaluating the
support of teachers in respect to the use of multiple representations and
understanding/responding to student strategies. The availability of these resources may provide
teachers with insight into the ways the intended curriculum was designed to address shifts in
student understanding as they begin to work with ratios and proportions.

Significant changes in mathematical ideas are presented to students starting middle
school. Ratios are one of the most challenging as they require learners to engage with
mathematical ideas that differ drastically from their previous understandings. Lobato, Ellis &
Zbiek (2010) present four key shifts that are required of students as they develop these
mathematical understandings.

1. Students must begin to attend to two different numbers rather than a singular one in an

arithmetic or geometric sequence (p. 61).

2. Students must become familiar with multiplicative relationships between two numbers,

building on their previous understanding of additive relationships (p. 63).

3. Students must move beyond the use of composed unit strategies and develop an
understanding of the multiplicative relationships that are present in ratios and proportions

(p. 69).
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4. Students must be able to iterate composed units in creating many equivalent ratios (p.
71).

These shifts in student understanding are meant to take place within grades 6-8. However, a
deep understanding of these ideas is difficult for students, especially due to the mathematical
experiences afforded to them based on 5th grade standards. According to the CCSS coherence
map, a student’s first exposure to ratio occurs when engaging with the following standard.
6.RP.A.1: Understand the concept of a ratio and use ratio language to describe
relationships between two quantities.
This begins to lay the foundation for students to understand ratio as a relation between two
numbers. However, this is a drastic shift from the Number and Operation-Fractions standards
that lead up to it, each of which involves computation of a singular rational number. It is
important to consider how a sixth-grade curriculum presents, for teachers and students, a
learning opportunity that will help them adapt to this shift in mathematical understanding.

A strong understanding of ratios in sixth grade affects the learning trajectory of students
as they progress through middle school. Learning to attend to two quantities and the
multiplicative relationship between them is important in the developing an understanding of
linear equations, particularly using the formula y=mx. A conceptual understanding of this
equation involves viewing it as a statement of proportionality that demonstrates a multiplicative
relationship between two terms (Lobato, Ellis & Zbiek, 2010). This relationship between linear
equations and proportional reasoning makes it essential that students grasp the first two shifts
previously presented before entering 8th grade. This understanding of content is best achieved
through effectively designed learning opportunities by sixth grade teachers.

Karplus, Pulos & Stage (1983) present proportional reasoning as, “a term that denotes

reasoning in a system of two variables between which there exists a linear, functional
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relationship.” The development of this mathematical understanding begins when students are
first introduced to ratios. Sixth grade is an imperative year in this development. For this reason,
it is essential that teachers engage their students in high level tasks that reformers agree will help
develop their mathematical sense-making (Schoenfield, 1992).

Mathematical reform in the United States has been driven largely by the contributions of
education organizations such as NCTM. The vision presented in Principles and Standards in
School Mathematics (2000) advocated for all students to have access to high-quality
mathematical instruction driven by ever-growing professionals. These teachers are responsible
for leading their students in meaningful mathematical experiences that aid in developing a deep
understanding of content. These lofty goals begin in the classroom in the form of the intended
curriculum, or tasks presented each curricula. However, the enacted curriculum has the most
significant effect on student outcomes, so it is important to consider how the open resources
work to affect instruction (Remillard & Heck, 2014). As part of this analysis, the intended
curriculum will be analyzed with particular emphasis on characteristics that work to influence its
enactment.

Mathematical reform efforts have focused their attention on the types of tasks that
students are asked to engage in each day. More emphasis is being placed on learning
opportunities that develop sense-making and justification skills rather than use of prescribed
algorithms. This shift requires textbook publishers to alter the products they offer to
districts. This is specifically true of the tasks presented. Doyle (1983) suggests that tasks are
crucial to learning experiences as they direct the attention of teachers and students to certain
aspects the mathematical content and ways in which to process it (p. 161). For instance, if a text

presents a task after student engage in multiple practice problems using one algorithm, it is
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unlikely that other strategies will be utilized. This presentation alters the learning experience and
lowers the cognitive demand required of learners. For this analysis of the l/lustrative
Mathematics and Math TechBook sixth grade units, the cognitive demand of tasks will be
analyzed using a previous framework by Stein and Smith (2011). This will help determine if the
intended curriculum is starting from a high level of cognitive demand. In addition to this
analysis, a review of lesson characteristics that support the teachers in maintaining their levels.
The enactment of curriculum has the greatest effect on student outcomes. Based on our
understanding of teacher content knowledge and its effect of learning opportunities, it is
important that textbooks provide educators with resources to implement them with fidelity. Stein,
Grover & Henningsen (1996) identified factors that led to shifts in cognitive demand during task
enactment. During this study, tasks of high cognitive demand were lowered due to teachers
changing the focus of the task. The shift emphasized the importance of achieving the right
answer rather than focusing on processes and justification in 44% of tasks (p. 479). This may be
partially due to teachers’ lack of understanding of the content and learning trajectories in the
intended curriculum. Tasks of high demand are more likely to be implemented with fidelity to
the author’s vision when teachers are supported in their own materials (Stein, Kim, & Seeley,
2006). For this reason, it is important that publishers develop instructional guides that serve as
educative tools for teachers to develop their own content and pedagogical content knowledge.
These materials could potentially help in the anticipation and interpretation of student strategies
(Ball & Cohen, 1996) while providing insights into logical learning trajectories based on this
work (Collopy, 2003). These materials may also support teachers in utilizing mathematical

representations outside of those in their current repertoire (Davis & Krajcik, 2005).
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Throughout the analysis of these textbook units, I hope to address questions related to the
intentions of the curriculum for how students will engage with the mathematics. This will
include:

1. To what extent does each of the two textbooks provide students with opportunities
to engage with tasks of high or low cognitive demand in their ratio units?
2. To what extent do written teacher resources support an understanding of problem-
solving strategies?
3. To what extent do written teacher resources support an understanding of related
mathematical representations?
Theoretical Framework:

The level of mathematical task selected for instruction is dependent on the goals for the
lesson set by the teacher. Therefore, there are time when tasks of lower cognitive demand are
advantageous. However, it is important for teachers to provide their students with consistent
access to questions of high cognitive demand as their frequent use has a greater effect on
developing reasoning and problem-solving skills in students. To distinguish between high and
low-level tasks, this analysis will utilize the levels of cognitive demand set forth in the
Characteristics of Mathematical Instructional Tasks (Smith & Stein, 1998). This framework

describes tasks of low and high cognitive demand including two subgroups within each.

Table F.1
Framework for Analyzing Cognitive Demand of Mathematical Tasks

Levels of Demand

Mathematical Tasks of Low Cognitive Memorization:

Demand Reproduction of rules, formulas, and
definitions from memory. Cannot be solved
using procedure. Have no connections to
concepts or meanings that underlie rules,
formulas, and definitions

Procedures without Connections:
Algorithmic. Use of procedure is specifically
mentioned or is evident from prior instruction.
Little ambiguity on what needs to be done and
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how. No connection to concepts or meaning
behind procedures. Focused on producing the
correct answer. Requires no explanation
beyond procedure.

Mathematical Tasks of High Cognitive Procedures with Connections:

Demand Focus on procedures for developing deeper
understanding of concepts. May suggest
pathways with broad procedures. Multiple
representations may be possible. Procedures
cannot be completed mindlessly.

Doing Mathematics:

Require complex, non-algorithmic thinking.
No clear pathway suggested. Requires
exploration of concepts and relationships.
Requires accessing prior knowledge and
determining appropriateness. Involves
examination of constraints

Table adapted from: Smith, M. S., & Stein, M. K. (1998). Selecting and creating mathematical
tasks: From research to practice. Mathematics teaching in middle school, 3(5), 344-50.

The level of mathematical tasks affects the ways in which students engage with content.
Ensuring that each text provides teachers with a library of quality tasks is an essential starting
point because the level of cognitive demand is seldom raised from its initial form during
implementation (Smith & Stein, 1998). Tasks of this nature require students and teachers to
engage differently in the classroom. For this reason, it is important that new written materials
provide teachers with the resources they need to effectively implement tasks in the vision of the
publishers. Otherwise, alterations can divert from the previously intended learning trajectory of
the written materials (Davis & Krajick, 2005). Ratios and proportional reasoning, despite their
significance in mathematics, are often difficult concepts for people of all ages (Tourniare &
Pulos, 1985). For this reason, a second framework was utilized in this research that addresses the
level to which the written materials act as an educative curriculum material. Davis & Krajick

(2005) identify nine educative features of instructional guides that may support the pedagogical
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content knowledge of teachers. This framework was initially developed for science teachers and

has been modified to address mathematics.

~

Support of Teachers in Engaging Students with Topic-Specific Phenomena
Supporting Teachers in Using Instructional Representations

Supporting Teachers in Anticipating, Understanding, and Dealing with Student Ideas
about [Mathematics]

Supporting Teachers in Engaging Students in Questions

Supporting Teachers in Engaging Students with Collecting and Analyzing Data
Supporting Teachers in Engaging Students in Designing Investigations

Supporting Teachers in Making Explanations Based on Evidence

Supporting Teachers in Promoting [Mathematical] Communication

Supporting Teachers in the Development of Subject Matter Knowledge

w N

ASIS SN B A

Two components of educative curricular materials were analyzed during this research, derived
from features 2 and 3. These include the supports provided to teachers in regard to using
mathematical representations and understanding/addressing student strategies.

High cognitive demand tasks are often difficult to assign one algorithmic solution
strategy. This ambiguity requires teachers to adapt to new ideas that students may present in
class discussions. Educative curricular resources should help teachers identify common strategies
and/or misconceptions that may emerge in the enactment of a task. This design feature was
chosen from previous research due to its relevancy to the learning trajectories of students in
mathematics. The anticipation of student strategies requires knowledge of research on student
learning that teachers may not have time to access (Stein & Smith, 2011). Textbooks that
provide this educative feature make it possible for teachers to dedicate more time to creating
intervention strategies that will be useful to their unique students or may highlight new strategies
never considered by educators. Supporting teachers to interpret these ideas is important to
guiding subsequent learning opportunities. This may include additional tasks or focus questions

to guide student noticing in the problem-solving process (Davis & Krajcik, 2005). These
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supports can help in the enactment of tasks, working to provide support to teachers that will help

maintain the cognitive demand of tasks that can be lowered through teacher-student interactions

(Schoenfield, 1992).

The degree to which the written materials support teachers in distinguishing and supporting this

student understandings will be analyzed using a rubric (Table F.2).

Medium

()
Resource provides
teacher with
anticipated
strategies and/or
misconceptions for
activity and either
information about

Table F.2
Framework for Analyzing Teacher Support of Student Understanding
N/A Low
(0) (1)
Student Resource Resource
Understanding does not provides
provide teacher with
teacher with  anticipated
anticipated strategies
strategies and/or
and/or misconceptions
misconceptio  for activity

ns.

what this may mean
for student thinking
or questions to ask

students in response

High
3)

Resource provides
teacher with
anticipated
strategies and/or
misconceptions for
activity and
information about
what this may mean
for student thinking
and questions to
ask students in
response

This will categorize tasks as providing teachers with no, low, medium, or high levels of support.

In addition to this analysis of educative qualities related to student strategies, the framework will

address supports in the use of mathematical representations.

Tasks of high cognitive demand are more challenging for students and teachers. They

require different cognitive processes than algorithmic problems. The potential use of multiple

strategies makes it more difficult for learners to comprehend the concepts being addressed. In

enactment of these tasks are affected by the mathematical content knowledge of individual

teachers. To aid in this process, mathematical representations can help address connections
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between strategies. These visuals can be of great support in developing problem-solving skills
related to ratios (Smith & Stein, 2015). Educative curriculum materials should support teachers
in the choice and use of effective representations. Written resources can provide teachers with
additional pedagogical content knowledge about what representations will be the most effective.
However, these suggestions are limited in their usage and effectiveness if they do not provide a
rationale for appropriateness as well as description of the features important to conceptually
teaching content (Davis & Krajcik, 2005). These components of educative tools will be used to
categorize the degree to which each text provides teachers with support in using mathematical

representations. Tasks will be graded on a rubric ranking support as none, low, medium, or high

(Table F.3).
Table F.3
Framework for Analyzing Teacher Support of Mathematical Representations
N/A Low Medium High
(0) (1) () 3)
Mathematical Resource does  Resource Resource provides Resource
Representations not provide provides teacher  teacher with 2+ provides
teacher with with 2+ mathematical teacher with 2+
2+ mathematical representations to  mathematical
mathematical ~ representations to use with either representations
representations  use without rationale or to use with
to use. rationale or highlighting rationale and
highlighting mathematical highlighting
mathematical connections mathematical
connections connections

Adapted from Davis, E. A., & Krajcik, J. S. (2005). Designing educative curriculum materials
to promote teacher learning. Educational researcher, 34(3), 3-14.

Methodology:
The analysis of the cognitive demand of tasks and the support provided for their
implementation by educators were analyzed using both student and teacher editions of

Hlustrative Mathematics and Math TechBook’s ratio units. The student edition of each series was
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used in the coding of the cognitive demand of tasks to ensure fidelity to the content learners
would actively engage with during lessons. At the start of the project, questions in each text were
analyzed individually despite being components of larger tasks. This coding allowed for the
analysis of all questions students would be likely to engage with, if the text was utilized in its
entirety. This coding structure was helpful in making observations about trends in the levels of
cognitive demand within each unit. However, alterations in coding needed to be made to make
connections between the instructional supports provided to teachers.

Each textbook series provides teachers with a written narrative to support curriculum
enactment. This support is not specific to individual questions but describes salient information
for larger tasks. These tasks typically are composed of 3-4 total questions. Since teacher notes
and advice are blended across these larger subdivisions, the initial coding of questions was
altered. Each series provides discrete tasks made up of these individual questions. These are
numerically labeled in the /llustrative Mathematics series (e.g. 16.1, 16.2) or broken into
different titles in Math TechBook (e.g. Engage, Apply). To address this feature of the teacher
written resource, tasks were coded based on the highest level of cognitive demand in their
incorporated questions. This was viewed as a way to address the use of scaffolding questions by
the series in order to reach a high-level task.

Analysis of instructional in both curricula showed lessons that were segmented into
smaller tasks. For instance, the second lesson of the Illustrative Mathematics unit, entitled
Representing Ratios Using Diagrams, is segmented into five sections.

2.1: Number Talk: Dividing by 4 and Multiplying by %
2.2: A Collection of Snap Cubes
2.3: Blue Paint and Art Paste

2.4: Card Sort: Spaghetti Sauce
2.5: Paws, Ears, and Tails
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Each of these five sections were coded as discrete parts, analyzing the educative features within
them. An overview section preceding the introduction of tasks was also coded. These educative
features could not be assigned to a specific mathematical task. Therefore, using the unit of
analysis set in this study, these features will not be discussed. Future research using larger units
of analysis within each series (i.e. lessons within a prescribed class period) may effectively
incorporate these introductory features.

The structure of the teacher written materials provided in each series enabled the student
understanding and representations rubrics to be used for tasks instead of their individual
questions. Using the rubric, the teacher’s resources were analyzed based on the ways they
guided teacher enactment of individual tasks.

Results:

In order to determine characteristics of the levels of cognitive demand present in each
textbook, a question-by-question analysis was completed. This ignored the division of larger
tasks and worked to provide an overview of the learning opportunities provided to students if
each series was taught in its entirety. The I/lustrative Mathematics Ratios unit had a total of 175
questions in the student edition.

Table F.4
lllustrative Mathematics: Cognitive Demand of All Questions

Level of Cognitive Demand Number of Questions %
Doing Mathematics 6 34
Procedures with Connections 83 47.4
Procedures without Connections 79 45.1
Memorization 7 4.0

257



Divided over 60 larger tasks, students were asked to engage with approximately 3
questions per task. An analysis of the cognitive demand of these questions showed a near even
split between 89 high-level (51%) and 86 low-level (49%) questions. This larger subdivision of
cognitive demand is deceiving without more precise analysis. The l/lustrative Mathematics series
provided students with few questions codes as either memorization (7) or doing mathematics (6).
This suggests that a majority of the learning opportunities deviate from the extreme low and high
of the framework. Instead, tasks are primarily as procedures without connections (45%) or
procedures with connections (47%).

Analysis of the Math TechBook series showed similarities in the instructional visions of
its publishers to that of lllustrative Mathematics. The ratios unit provided students with fewer
overall questions (86) with a similar focus on questions of high cognitive demand. Broken up
over 18 larger tasks, the series averages ~4.7 questions per task with a majority of them

categorized as having high cognitive demand.

Table F.5

Math TechBook: Cognitive Demand of All Questions
Level of Cognitive Demand Number of Questions %
Doing Mathematics 6 6.9
Procedures with Connections 59 68.6
Procedures without Connections 19 22.1
Memorization 2 2.4

When coded individually, 65 total questions (75.5%) of the learning opportunities were of high
cognitive level while 21 questions (24.5%) were categorized as low. This shows a significantly
higher percentage of questions in the Math Techbook series were of high demand in comparison

to Illustrative Mathematics. Similarly, there were fewer opportunities for students to engage with
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memorization or doing mathematics tasks. Instead, tasks were typically found to be either
procedures without connections (22.1%) or procedures with connections (68.6%). This question-
by-question analysis showed similarities between each series in its focus on high demand tasks.
However, Math Techbook showed significantly higher percentage of tasks categorizes as high
demand, with a larger portion of them being categorized as procedures with connections. These
differences may suggest that //lustrative Mathematics puts more focus on low-level questions to
scaffold higher ones to follow. To determine if this is the case, the results from the tasks-by-task
analysis was used to show how these individual questions may support a larger instructional
goal.

The two units analyzed had a large discrepancy in the number questions posed to
students. This, combined with the results from the question-by-question analysis, may suggest
that Illustrative Mathematics puts more emphasis on low-level questions. However, it is
important to consider how these questions are distributed across the unit. Task analysis that
focuses on the highest cognitive demand level achieved by a series of questions is informative
about the overall goals of the authors. Therefore, the coding process utilized during this research
was adapted. Individual questions presented as part of a larger tasks (i.e. three questions in IM’s
section 3.2) were assigned another code based on the highest level of cognitive demand reached
in the sequence.

Table F.6
lllustrative Mathematics Lesson 3 Task 2 (3.2)

3.2: Powdered Drink Mix

Here are diagrams representing three mixtures of powdered drink mix and water:

C

0000
0000 |0o0o|  |gEaE

Key: [:] =1 teaspoon drink mix D =1 cup water
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Student-Facing Question Level of Cognitive Demand

How would the taste of Mixture A compare to the taste Procedures with
of Mixture B? Connections
Use Diagrams to complete each statement: Procedures
a. Mixture B uses (blank) cups of water and without
(blank) teaspoons of drink mix. The ratio of Connections

cups of water to teaspoons of drink mix in
Mixture B is (blank).

b. Mixture C uses (blank) cups of water and
(blank) teaspoons of drink mix. The ratio of
cups of water to teaspoons of drink mix in

Mixture C is (blank).
How would the tasks of Mixture B compare to the taste Doing
of Mixture C? Mathematics

Task 3.2 in the lllustrative Mathematics lesson, entitled Powdered Drink Mix, requires
students to answer four questions. However, since question two contains multiple subparts of the
same cognitive demand, it was coded once. Ultilizing a mathematical representation to aid
students in visualizing ratios in a powdered drink, the task incorporates two questions
categorized as ‘procedures with connection’. Since the third was coded as ‘doing mathematics’
using the framework, task 3.2 as a whole was coded as ‘doing mathematics.” This sequence
ended with a question of the highest cognitive demand in the sequence. However, patterns in
sequence were not analyzed since this research was only designed to answer a question regarding
the levels of demand present in the materials. Future research may elaborate more on whether
the highest cognitive demand questions are, or should be, the culmination of tasks.

Coding larger tasks, which will be utilized when discussing trends in teacher support,
demonstrated more emphasis by lllustrative Mathematics on tasks of high cognitive demand. Of
the 60 total tasks, 73% of them involved students engaging with a question of high cognitive
demand. A majority of these were categorized as procedures with connections. Using the larger
unit of analysis still showed greater than 25% of tasks never exceeding beyond a low level of

cognitive demand. This trend was not found in the Math TechBook series. In the evaluation of
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larger tasks, this series was 100% categorized as high level. This includes 12 coded as

procedures with connections and 6 as doing mathematics out of 18.

Table F.7
Overall Cognitive Demand of Tasks in Both Series
Level of Cognitive Demand IM MtB
Doing Mathematics 6 6
(0.100) (.333)
Procedures with Connections 38 12
(0.633) (.667)
Procedures without Connections 16 0
(0.267) (.000)
Memorization 0 0
(0.000) (.000)

Overall, trends in the cognitive demand of questions and tasks shows increased emphasis
by the authors of Math TechBook to provide high demand learning opportunities. However, the
complexities of these types of tasks make it important to provide teachers with instructional
support in order to avoid lowering the cognitive demand to only focus on procedural fluency
(Schoenfield, 1992).

The initial framework used to identify teacher support related to student strategies, which
will be referred to as student understanding, was used at the task level for both series. The trends
identified previously regarding the use of high cognitive demand tasks make it important to
consider the supports that are available to teachers in identifying the meaning of student
strategies and potential ways to address them. This helps teachers interpret student responses and
plan interventions that may be necessary (Davis & Krajcik, 2005). High levels of support were
found in both series, but particular attention will be paid to support on tasks of high cognitive
demand since they require the most planning to enact in a manner that highlights the chosen

mathematical content.
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When analyzed at a task level, l/lustrative Mathematics provided teachers with high
levels of support on 28% of tasks. Tasks with high levels of support provided teachers with
anticipated strategies/solutions and/or misconceptions with feedback on how to intervene. This
was present in 11 tasks within the I/lustrative Mathematics curricula. Lesson 13.2, entitled
Moving 3,000 meters, was categorized as being of high levels of support in helping teachers
introduce content related to tables and double number lines.

Figure F.1
Hllustrative Mathematics: Teacher Support in Presenting Tables and Double Number Lines

Launch

To help students build some intuition about kilometers, begin by connecting it with contexts that are familiar to
them. Tell students that “kilometer” is a unit used in the problem. Then ask a few guiding questions.

* "“Can you name two things in our town (or city) that are about 1 kilometer apart?” (Consider finding some
examples of 1-kilometer distances near your school ahead of time.)

¢ "How long do you think it would take you to walk 1 kilometer?” (Typical human walking speed is about 5
kilometers per hour, so it takes a person about 12 minutes to walk 1 kilometer.)

¢ "What might be a typical speed limit on a highway, in kilometers per hour?” (100 kilometers per hour is a
typical highway speed limit. Students might be more familiar with a speed limit such as 65 miles per hour.
Since there are about 1.6 kilometers in every mile, the same speed will be expressed as a higher number
in kilometers per hour than in miles per hour.)

Anticipated Misconceptions

Students with the double number line representation may decide to label every tick mark instead of just the
ones indicated with dotted rectangles. This is fine. Make sure they understand that the tick marks with dotted
rectangles are the ones they are supposed to record in the table.

This lesson was coded as being of high support primarily based on the contents shown
above. Inthe Launch section, teachers are provided with sample questions that may be used to
address the needs of students in understanding metric units. After reviewing the student-facing
content of the lesson, teachers are presented with Anticipated Misconceptions. The resource

identifies common procedural mistakes students may make. Since the lesson provides teachers
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with strategies, misconceptions, and questions to address confusion, it was coded as being of
high support. No distinctions were made in the coding process regarding whether sample
questions were provided to intervene with correct strategies or student misconceptions. This
may be the focus of future research or departmental planning using these materials.

When looking specifically at tasks of high cognitive demand, student understanding
scores were classified as high on 10 of 38 of the procedures with connections and 1 of 6 of the
doing mathematics. This represents 25% of all tasks of high cognitive demand in the ratios unit.
Most tasks of high cognitive demand were coded as having either medium or low levels of
teacher support. Overall, 39% of tasks classified as high cognitive demand provided teacher with

low or no support in interpreting student understanding of ratio.

Table F.8

Hllustrative Mathematics: Support of Student Understanding
Level of Support Materials Doing Mathematics Procedures with

Connections

High 1 10
Medium 4 14
Low 0 13
None 1 1

Analysis of support related to cognitive demand of tasks differed in the Math TechBook
series. Since all tasks reached a procedures with connections or doing mathematics level,
percentages reported represent the entirety of the unit rather than a portion of it. Tasks were
classified as having high support in 1 out of 18 total tasks, or 6% of the unit. This single instance
occurred during a procedures with connections task. As seen in lllustrative Mathematics, most
tasks were classified as having medium levels of support. This was found in 66% of tasks

classified as doing mathematics and 58% of those classified as procedures with connections. Of
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the 18 total tasks, 1/3 of them were found to provide teachers with low or no support in

understanding student strategies based on the rubric.

Table F.9

Math TechBook: Support of Student Understanding
Level of Support Materials Doing Mathematics Procedures with

Connections

High 0 1
Medium 4 7
Low 1 2
None 1 2

Interpretation of student strategies is an important features of educative curriculum
materials, especially for teachers interested in developing student-centered learning
environments; however, effective use of representations can be helpful in student or teacher-led
discussions. Tasks of high cognitive demand are difficult for students and teachers to engage in.
Due to their ambiguity, it is possible for educators to struggle to represent the ideas of their
students effectively. This includes connections between strategies that help highlight key
mathematical ideas. Educative curricular materials can help teachers identify these
representations while pointing out the features that students may need support in noticing (Davis
& Krajcik, 2005). Using the second part of the rubric, which will be referred to as
Representations, tasks in both series were analyzed for characteristics of teacher support. In the
lllustrative Mathematics series, 20% of tasks of high cognitive demand provided teachers with
multiple mathematical representations with a rationale for their usage and information about key
features. These traits led to a classification of high support for teachers. As seen in student
understanding, a majority of tasks (20 of 60) were classified as having medium support for
teachers. The coding process did not account for whether these scores were representative of the

presence of rationale or mathematical connections. This is viewed as an area of future focus that
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may need to be addressed in the support of teachers. Of the 60 total tasks in the series, 28 of
them were classified as having low or no support for teachers in the use of representations. This
suggests that teachers receive medium to high levels of support on greater than 50% of the tasks

in the lustrative Mathematics unit.

Table F.10

Hllustrative Mathematics: Support Using Mathematical Representations
Level of Support Materials Doing Mathematics Procedures with

Connections

High 2 7
Medium 1 17
Low 1 9
None 2 5

Analysis of representations in the Math TechBook series showed similar results. In the 18
tasks analyzed, a majority of tasks provided teachers with high (3) or medium (7) support in
using mathematical representations. The series provided the same percentage of tasks with no
support (16.6%) for teachers as the lllustrative Mathematics unit. However, tasks categorized as

being of high support were found at a greater rate, 16% as opposed to 5%.

Table F.11
Math TechBook: Support Using Mathematical Representations
Level of Support Materials Doing Mathematics Procedures with
Connections
High 1 2
Medium 3 4
Low 1 4
None 1 2
Discussion:

Lloyd el al. (2016) identified three influential factors on student achievement as teacher
and student characteristics, written materials utilized, and contextual features of the enactment.

Textbook series that focus on the use of high cognitive demand tasks while supporting teachers
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in their implementation work to address the first two of these factors. The nature of written
materials in middle school classrooms is important to the success of students. This is especially
true since two-thirds of middle school teachers admit to using their text for most instruction (Tarr
et al., 2008) and a TIMMS video study reported 98% of lessons observed involved a textbook or
worksheet (NCES, 2003). This study addressed the nature of the learning opportunities intended
for students when using /llustrative Mathematics or Math TechBook. Incorporating tasks of high
cognitive demand have the greatest effect on the reasoning and problem-solving abilities, each
viewed as essential in the CCSS Standards for Mathematical Practice (Stein & Smith, 1998).
This research was not designed to identify the best balance of low and high-level tasks. Instead,
it focused on the presence of different demand levels in each series. Adopting either of the two
series involves implications for classroom instruction.

If a district were to adopt the Illustrative Mathematics series for sixth grade classes, it is
important to consider the nearly 50% split between tasks of high and low cognitive demand. This
breakdown may be advantageous in allowing students to focus on both procedural and
conceptual understandings involving ratio. However, their unbalanced distribution throughout
the unit would be worthwhile to address as a mathematics department. For instance, sequential
low-level tasks were coded in all of lesson 8, entitled How Much for One, except for the
extension activity which is optional. These types of occurrences in the unit should be reviewed
to determine if the goals of the session can be met using only tasks categorized as procedures
without connections. All units that do not reach levels of high cognitive demand should be
addressed to determine if supplemental materials are necessary. This process should be done as
a department as it is unlikely that teachers will have time to individually supplement using

external resources (Reys, Reys, Lapan, Holliday & Wasman, 2003).
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Districts that adopt the Discovery Education’s Math Techbook series should consider the
relatively high levels of cognitive demand seen across tasks. Since all tasks involve a question
categorized as either procedures with connections or doing math, it is important for departments
to provide teachers with the support needed to use these tasks effectively. To many, this type of
task orientation may differ from their beliefs about how students learn. Lambdin and Preston
(1965) identified three types of teachers in middle school mathematics. Frustrated
methodologists may struggle to implement these tasks as they are in contrast to their own vision
of educators. It is important to consider how the teacher-directed curriculum may affect the
enactment of the written tasks and which types of teachers are prevalent in a district. Creation of
these supports should take place at the district and/or building level to aid teachers in support of
the curricula and those more skeptical. Particularly when the unit does not provide educators
with their own educative content.

Both sixth grade series place an emphasis on using tasks of high cognitive demand. These
tasks are only as effective as the ways in which they are implemented. Their attainment of
numerical flexibility rather than algorithmic thinking depends on the ways in which teachers
engage with different student strategies (Findell, 2002). To support implementation, textbooks
series should include anticipated student strategies and/or misconceptions that provide insight
into the thought processes of learners. This is particularly true of schools adopting Math
TechBook. Since all tasks reach a categorization of high cognitive demand, it is important to
support teachers in identifying commonly used student strategies. Analysis of this particular unit
showed that this level of support was not present. Two-thirds of the tasks provided teachers with
low to no support regarding student understandings. This will be important for departments and

individuals to address through either detailed planning related to strategies and misconceptions
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or detailed notes during implementation of tasks in a pilot year. Closer analysis on this lack of
support shows that five of these instances occur in an “application” section of the unit. These
tasks are meant to be more student-directed; therefore, require more support for teachers.
Emphasis on planning around these tasks would be helpful in the first year of implementation.

Similar trends in teachers support related to student strategies was identified in the
lllustrative Mathematics unit. Analysis of the tasks of high cognitive demand showed low or no
support for teachers in 15 instances. These occurrences followed less of a pattern than that found
in Math TechBook. Therefore, departments using the series would need to concentrate more
attention on identifying these weaknesses in the series at all points in a lesson. In both series,
there are identified needs for teacher support including this understanding of student strategies
and use of mathematical representations.

Mathematical representations are helpful to students in understanding connections
between strategies. These representations are only purposeful if their enactment helps students
notice salient features of them in relation to mathematics concepts. Educative curriculum
materials should be explicit in why and how to use these representations within tasks (Davis &
Krajcik, 2005). The analysis of the lllustrative Mathematics unit showed of the 44 tasks of high
cognitive demand, 17 provided teachers with low to no support. More specific analysis of the
tasks showed that 9 of these same tasks also provided low to no support in understanding student
strategies. These occurrences should be the focus of teacher planning, specifically tasks 1.1, 2.3,
and 13.2. Surprisingly, tasks titled “Are You Ready for More?” received low scores in both
domains. These questions are designed to extend the thinking of students ready to move beyond
the primary task. The lack of support of teachers in the enactment of these may affect the rate to

which they are utilized. It is important to ensure the resource support learners of all levels.
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Therefore, addressing the lack of support in these extensions will be essential for any teachers
using the series.

Analysis of the Math TechBook series showed a higher percentage of tasks in which
teachers received no or low support with mathematical representations. Within the 8 tasks
deemed to support teachers at a lower or non-existent level, four also included little support in
understanding student strategies. Most of these instances occur in the “Application” and
“Investigation” sections of the text. These sections are meant to be more student-centered so
should be the focus of future work by teachers using the series. Inadequate support may create
instances in which teachers lower or skip high demand tasks due to uneasiness in understanding
how to best support students.

The findings presented in this research are meant to aid a district in choosing curricula
based on the levels of cognitive demand in tasks and teacher supports present. The findings are
one interpretation of what is important to guide the enactment of curricula. However, other
salient characteristics should be addressed as part of district decision-making and/or
departmental planning for supplementation. Coding in this research categorized tasks of certain
cognitive demand as counts of occurrences. Sequential analysis should be utilized to determine
where within each curricula questions of high cognitive demand are present. This research is
important in determining if the presentation matches teaching styles of educators in the district
(i.e. if teachers believe that procedural practice is essential before students engage in questions of
high cognitive demand). It is also important to consider when teachers are being provided with
the most support. This additional research may link support structures to lessons by standard or
based on the relative location in the teacher materials. It is also important to consider that the

coding structure used in this research does not address redundancy, or the lack thereof, in the
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materials. Therefore, it is possible low scores using the teacher support frameworks could occur
late in the units as a reflection of the authors not repeating previously utilized ideas for
enactment. (Davis & Krajcik, 2005). This analysis was not meant to promote one specific series
or type of enactment. Rather, it is up to districts to determine if each series’ break down in
cognitive demand is compatible with their educators and their vision (Hiebert, 1999). Also,
information related to how teachers are supported should continue to be the focus on department

meetings and individual planning.
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Reflection:

Undertaking this research on the level of tasks and teacher supports in /l/lustrative
Mathematics and Math TechBook provided me with insight into the research process, in all its
complexity. Though on a much smaller scale that the articles we have been reading, I was able
to identify three major philosophies that will help me approach future research in a more logical
manner. Namely, that the research should be grounded in my own rationale for the work, that I
do not need to reinvent the work of predecessors, and the process of coding highlights never
expected trends and opens doors for the future.

Choosing a focus for this project was difficult for me at the start of the semester. Over
the last one and a half year working for the University, | have become aware and interested in
many avenues of mathematical research. Choosing a topic required a balancing of my interests
within this research and connections to my current work. An analysis of middle school curricula
currently being looked at by a district with which I work allowed me to bring new insights to
their process, all grounded in research. A strong rationale for the work served as a motivation for
me throughout tedious coding days. The research that we have read this semester was grounded
in a desire to better understand the components of curriculum. Each of these were deemed
important to the author(s) involved. Without this motivation, the process would be
overwhelming. In addition to looking to these authors for motivations and rationales for my
work, their studies guided my own endeavor in more manageable ways.

This semester has expanded my understanding of mathematical research. I have left each
week with new interests to pursue in my personal reading. Outside of inspiring me personally,
the works of these researchers provided me with a lens to conduct my own research. Throughout

the course, articles were described as “contributions” to the field. This implies that no one is
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responsible for reinventing frameworks. Instead, we can build off the work of others using a
different lens. This is an important distinction that I did not consider previously. The work of
Stein & Smith (various) and Davis & Krajcik (2005) provided me with a logical starting point to
my own work. Not only did it allow me to adapt credible research to make decisions
professionally, it provided me with a template for analysis that involved features I may not have
considered. The research community seemed to shrink and expand during the course of this
research. It has shrunk in the fact that [ am becoming more aware the work of individuals, and
expanded in the sense that every new article brings with it citations to pursue professionally.
This continued learning, like the coding process itself, is never-ending.

Coding of tasks and teacher materials was one of the more tedious aspects of the research
completed. Though easier once a solid framework was in place, it seemed to be never-ending.
Though there was a culmination to this study, that feeling became truer when analyzing the
results. Throughout the coding, I made casual observations about trend. However, when
completed I was able to see aspects of the research that I never considered. This was especially
true of the connection seen with tasks of high cognitive demand in each series. Specifically, that
one in the study never had a task end with low demand tasks. This analysis was helpful for my
own research on the curricula; however, my reflection on the limitations highlighted the possible
never-ending research. When analyzing the data, I identified potential weaknesses in the
framework, mainly in that they did not give me the fine-grained details I desired. This was true
of teacher resources coded as medium. Upon reflection, I would like to go back and code using
an A/B format to identify which parts of each rubric were more prevalent. This reflection
revealed future curiosities that would not have emerged without the initial research. In talking

with Jim Hiebert during the poster presentations, he discussed the role that the teacher support
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framework used in my work could have contributed to his own analysis of a 1999 study of
enactment of high demand tasks across countries. This was another instance where the “research
community” came to light. The work we are doing can always be expanded upon by others. We
can build off of the work of others to generate more understanding of the aspects of the

curriculum.
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Appendix G:

OBSERVATION TOOL

Observation Tool: Nature of the Task

Goal of Tool:

- Determine prevalence of teacher usage of school’s selected written curricular materials
- Collect data on types of tasks being used in mathematics classrooms during the 2021-2022 school year
- Collect data on trends in task enactment during the 2021-2022 school year

Level 1 Level 2 Level 3 Level 4

Curriculum Teacher’s lesson Teacher’s lesson Teacher’s lesson Teacher’s lesson

Enactment plans contain none of | plans contain almost | plans contain most of | plans contain
the activities and none of the activities | the activities and activities and tasks
tasks that align to the | and tasks that align tasks that align to the | that all align to the
curriculum to the curriculum curriculum curriculum

Nature of Mathematical Task
Stein & Lane (1996)
Principles to Actions (p. 17-24)
Strategies for Modifying Tasks (NCTM)
Memorization Procedures Procedures with Doing Mathematics
Without Connections
Connections

Task Task is not intended Is algorithmic with a | Pathways to solutions | No predictable, well-

Characteristics | to evoke the use of a | procedure may be suggested as | rehearsed approach to
procedure; Usually specifically called broad procedures as solve the task
involves reproduction | for or is apparent opposed to specific provided. May
of fact, rule, formula | based on placement | algorithms. May use | require explanation.
or definition of task in lesson. multiple

Requires no representations
explanation of (diagrams, symbols
procedures. etc)

Task Context No connection is No connection made | Procedures used to to | Procedures used to to
made between the between procedure connect student connect student
facts, rules or being used and the understanding of understanding of
formulas being concepts that larger concepts larger concepts;
reproduced underlie them Connections to prior

knowledge needed

Student Students called to Little ambiguity Requires some degree | Requires complex,

Thinking and exactly reproduce about what students | of cognitive effort. non-algorithmic

Processes previously seen need to do and how | General procedures thinking; Involves
material. What is to to do it. can be followed but student self-
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be reproduced is
clearly stated.

not mindlessly.
Involves student
interaction with
concepts that guide
procedures. May use
connections between
representations,
strategies and/or real-
life applications

regulation and
accessing prior
knowledge based on
tasks constraints. May
use connections
between
representations,
strategies and/or real-
life applications

Student
Product

Students reproduce a
fact, rule, formula or
definition

Focused on
generation of correct
answer without
explanation of
connections to
concepts

Focused on
production of
predictable answer;
May be connections
between multiple
representations
(diagrams, symbols
etc); Explanations
typically required for
why a solution
strategy or procedures
works

Focused on
production of
unpredictable
answer/strategy; May
be connections
between multiple
representations
(diagrams, symbols
etc); Explanations
typically required for
why a solution
strategy or procedures
works

Based on the guidelines above, how would you categorize the overall tasks students engaged with during this
lesson (memorization, procedures without connections, procedures with connections or doing mathematics)?

Level 1

Level 2

Level 3

Level 4

Structures for

Expectations for

Teacher does not use

Teacher uses a mix of

Expectations for

Learning participation are not a mix of individual, | individual, small participation are clear
made clear to the small group AND group AND whole for students.
(Webb et al., students. Teacher whole class work class instruction Instruction includes a
2017) does not use a mix of | during the lesson. during the lesson. mixture of individual,
individual, small Expectations for However, small group and
group AND whole student participation | expectations for whole class
class work during the | seem to include student participation | instruction.
lesson. listening, taking seem unclear leading
notes and responding | to confusion for
to specifically students regarding
directed questions. what is being
expected of them.
Notes:
Student Teacher prompts Teacher prompts Teacher prompts Teacher prompts
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Contributions
to Lesson

Principles to

students for one word
or short answers that
follow the IRE
questioning format.

students to provide
longer answers by
pressing for
explanation or

students to provide
longer answers by
pressing for
explanation or

students to provide
longer answers by
pressing for
explanation or

Actions (p. 29- | Students may ask justification. justification. justification.
35 questions that are
briefly addressed by | Student Teacher Teacher consistently
(Webb et al., teacher contributions are acknowledges student | uses student ideas to
2017) evaluated as correct | contributions but only | build on and extend
and incorrect. uses correct answers | class conversations.
to guide Correct solution
conversations. pathways and/or
misconceptions from
students are explicitly
connected
Notes:
Opportunities Most of the tasks or Most of the tasks or | Most of the tasks or Most of tasks are led
for Productive | activities are led by activities are led by | activities are led by of students and
Struggle the teacher. the teacher with teachers by building guided by their ideas

Principles to
Actions (p. 48-
52)

Warshauer

(2014)

Though opportunities
for struggle are
present and relevant
to learning goals.
Opportunities become
unproductive as
teacher may
- Suggest or
provide
solution
strategy to
full class
- Correct
student
errors
directly
without
advancement
- Give
students
insufficient
time to think

involvement of
student ideas

Though
opportunities for
struggle are present
and relevant to
learning goals.
Teacher may limit
opportunities for
struggle by
- Suggesting
or
providing a
solution
strategy to a
portion of
the class
- Altering the
problem to
make it
easier
- Directing
student
thinking or
actions
without
student
contribution
- Asking
funneling
questions to
gettoa

off of student ideas

Opportunities for
struggle are present
and relevant to
learning goals.
Teacher supports
struggle by
- Pressing
students for
explanations
- Offering
ideas based
on student
contributions
- Asking
questions to
push student
thinking
forward

Opportunities for
struggle are present
and relevant to
learning goals.
Teacher supports
struggle by
- Pressing
students for
explanations
- Building on
and/or
highlighting
student
contributions
- Asking
questions to
push student
thinking
forward

279




specific
solution
path

Notes:

Response to
Misconceptions

Principles to
Actions (p. 35-
41)

Warshauer

(2014)

Cirillo and

Langer-Osuna
(2018)

Herbal-
Eisenmann and

Breyfogle
(2005)

Teacher corrects
student errors directly
after evaluation

Teachers provide
support by
addressing
misconceptions
through reteaching
individuals or small
groups.

This reteaching may
include funneling
questions aimed at a
specific solution
pathway

Teacher provides
support by addressing
misconceptions
through non-
funneling questions
OR supports that
prompt students to
self-assess their
learning

Teachers may not
address
misconceptions
directly but
encourage students to
re-engage with each
other to discuss. This
may include supports
that prompt students
to self-assess their
learning

Notes:

Multiple
Solution
Methods

Stein, Grover

& Henningsen
(1996)

(Star and
Rittle-Johnson

2007)

Only one procedure is
observed

Multiple procedures
or solution methods
are seen.

Teacher highlights
only one solution
method OR does not
explicitly make
connections between
strategies

Multiple procedures
or solution methods
are seen

Teacher explicitly
makes connections
between multiple
solution pathways

Multiple procedures
or solution methods
are seen

Students explicitly
make connections
between multiple
solution pathways

Assessment
Strategies

Principles to
Actions (p. 89-
98)

Cirillo and

Langer-Osuna
(2018)

Shute (2008)

No formative or
summative
assessment strategies
are observed during
the lesson.

Teacher uses
formative and/or
summative
assessments solely
for the purpose of
assigning grades. No
use of data seen in
connection with
instruction.

Teacher periodically
checks in with
students to evaluate
progress towards the
learning goal.
Feedback is provided
to individual or small
groups of students
based on these
assessment strategies.

Teacher uses ongoing
formative
assessments strategies
throughout the lesson.
Evidence is seen of
teacher being
responsive to student
needs in the lesson.

Notes:
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Appendix H

PROFESSIONAL LEARNING MODULE

Professional Learning Module
Overview
This professional learning module is designed to provide teachers in SEA’s Mathematics

Department with experiences to increase their knowledge of the CCSS-M as it relates to the
content covered in their written materials. This process culminates with this knowledge being
used to determine whether the existing written materials adequately address the standards in a
logical order for student success.

Sequential List of Professional Learning Goals

Teachers will be able to identify mathematical content knowledge and cognitive
processes expected of students graduating from 8th grade

Teachers will understand the history and structure of the CCSS-M

Teachers will identify relative strengths and weaknesses of the CCSS-M

Teachers will understand the structure of the CCSS-M documents

Teachers will become familiar with resources that will be used in the PL sessions,
including EdReports, Achieve the Core, and Framework for Levels of Cognitive Demand
Teachers will be able to link standards to lessons and/or lessons to standards
Teachers will be able to explain how lessons relate to link standards

Teachers will identify “missed standards” in SEA Scope and Sequence

Teachers will be able to identify gaps in the SEA written curriculum’s alignment to the
CCSS-M

Teachers will be able to describe a rationale for the three categories of standards as
presented by the Achieve the Core Priority Standards

Teachers will identify core Algebra I standards of concern

Teachers will be able to map the vertical alignment of standards in reference to SEA
written material
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Below is an overview of the 8 activities designed for the first year of professional learning. Each

activity contains an overview and links to resources that will be needed in the session(s)

Goal(s)

Overview

Resources needed

Activity 1:
Portrait of a
Graduate

Teachers will be able to
identify mathematical
content knowledge and
cognitive processes
expected of students
graduating from 8th
grade

Discuss the goal
of mapping
backwards as a
way to review
our practice and
selection of
textbook
materials.
Discuss the
differences
between content
knowledge in
mathematics
and cognitive
processes
(problem
solving skills
etc.)

Establish
expectations of
students when
they graduate
8th grade

Profile of Graduate
organizer

Activity 2:
History of the
CCSS-M

Teachers will
understand the history
and structure of the
CCSS-M;

Teachers will identify
relative strengths and
weaknesses of the
CCSS-M

Make
connections
between the
education goals
teachers hold
for their
students and the
expectations
within the
CCSS-M
Address teacher
hesitations with

May vary
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using the CCSS-

M to guide
planning
Activity 3: Teachers will 1. Review the Grade 5-8 and Algebra
Structure of | understand the structure overall structure | and Functions standards
CCSS-M | of the CCSS-M of the CCSS-M | from CCSS-M (full
d ¢ d ¢ standards PDF);
ocuments ocumen
within and CCSS-M Notice and
across grade Wonder graphic
levels organizer
Activity 4: Teachers will become 1. During this White Paper
Available Tools | familiar with resources sessign, itis
Related to that will be used in the only important
CCSS-M PL sessions, including forh teachers to
. gain some
EdReports, Achieve the familiarity with
Core, and Framework the resources
for Levels of Cognitive that will be used
Demand throughout the
PL series. It is
not necessary to
do a deep dive
into any one
resource, rather
to explain the
structure of each
and how it may
support the
work.
Activity 5: Teachers will be able to 1. Teachers will [ Pre-selected lesson
Standard- link standards to be given the from formal written
Lesson lessons and/or lessons oppprtunity to | curriculum
Alignment to standards review current
lessons from CCSS-M
Teachers will be able to within their
explain how lessons formal, written | Standard Breakdown
relate to link standards materials to organizer

discuss their
links to the
CCSS-M.
Teachers will
determine if the
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content within
lessons matches
the expectations
within stated

standard
Activity 6: Teachers will identify 1. Teachers will Scope and Sequence
Scope and “missed standards” in review the SEA [ White Paper
Sequence SEA Scope and Scope and
Collaboration | Sequen SF:quence and SEA Scope and
quence
discuss Sequence
_ preliminary
Teachers will be able findings from CCSS-M
to identify gaps in the this document
SEA written 2. Teachers will SEA Middle School
curriculum’s alignment work to work to | Textbooks
to the CCSS-M edit the Scope
and Sequence Analysis of Missing
document Standards
Activity 7: Teachers will be able to 1. Teachers will Achieve the Core
Classifications | describe a rationale for work to Priority Standards
of Clusters | the three categories of understand and _
I use the Achieve the Core
within the standards as presented
) Coherence Map | Coherence Map
CCSS-M by the Achleve the to identify
Core Priority connections Standards Connection
Standards. between graphic organizer
standards both
within and
across grade
levels
2. Teachers will
discuss the
importance of
priority
standards in
building
towards Algebra
I content
Activity 8: Teachers will identify 1. Teachers will Achieve the Core
Backward core Algebra | work backwards | Priority Standards
Mapping of standards of concern to analyze how
Standards SEA’s written SEA Scope and

Teachers will be able

materials align

Sequence
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to map the vertical

alignment of standards
in reference to SEA

written materials.

vertically to
address Algebra
I standards
Teachers will
reach a
consensus on
whether SEA’s
written
materials meet
the needs of
students in both
their addressing
of standards and
their
progression of
content

Achieve the Core
Coherence Map

Scope and Sequence
White Paper

Coherence Map:
Standards Connection
Part II
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Professional Learning Module
Facilitation Notes

Activity #1
Suggested Duration:

Goal(s): Teachers will be able to identify mathematical content knowledge and cognitive

processes expected of students graduating from 8th grade

Resources: Profile of Graduate organizer

Outline:

1.

Discuss the goal of mapping backwards in the Mathematics Department as a way to
review our practice and selection of textbook materials.

2. Discuss the differences between content knowledge in mathematics and cognitive
processes (problem solving skills etc.)

3. Provide time for teachers to brainstorm the expectations of students when they graduate
8th grade

4. Provide teachers time to share out their thoughts on the content and cognitive abilities
students must posses

Facilitator Notes:
1. This model should not be unfamiliar to teachers. It is based on the overarching ideas in

Understanding by Design. It may be necessary to discuss the purpose of having our goal
clearly mapped out. It allows us to develop consistent measures to determine if students
have met this goal and think about the processes of reaching this goal. Our work will
focus on the second objective, making sure we have the necessary pieces in place to help
students reach this goal.

2-4. The 5 Strands of Mathematical Proficiency will be helpful. As teachers identify aspects

of each strand, it may be helpful to introduce this vocabulary related to aspects of
mathematical learning. It is possible that teachers will mention more content
requirements (i.e. ability to solve systems of equations) during this time. Allow for this to
happen as it will be important to have a comprehensive list of their expectations moving
forward. Ensure that they dedicate some time to other strands though it will not
necessarily be the primary focus of year 1°s work.
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Post Session:

It will be important to use the ideas of teachers moving forward, especially in regard to the
content requirement they are expecting of their students. Use this list to link the content
expectations to specific standards in the Common Core State Standards. Have a way to show

these connections to their thoughts prepared for the next session.

What learning should be supported in this activity?
The teachers should emerge from this session with a clearly articulated view of the type of
mathematical abilities they expect SEA graduates to leave with upon graduation.

How is this activity designed to facilitate this learning?

This activity supports teachers in articulating the Profile of a Graduate in relation to
mathematical ability/knowledge by asking for clear examples of both content and problem-
solving ability. The second column of the Profile of a Graduate graphic organizer requires
teachers to think beyond specific procedures that students should know (i.e. how to write the
equation of a linear function). By asking them to think about the problem-solving skills
required of a student to be successful when leaving SEA, facilitators can begin discussions on
how these skills are developed. This first year of implementing PL runs concurrently with
observations around the types of tasks and their enactment in mathematics classrooms, using
the observation tool designed in this ELP. Preliminary discussions with teachers about the
nature of tasks and their effect on problem-solving skills can be discussed during year I as
well though this PL module does not directly address the topic.
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Activity #2
Suggested Duration:

Goal(s): Teachers will understand the history and structure of the CCSS-M; Teachers will
identify relative strengths and weaknesses of the CCSS-M

Resources: Teacher identified content requirements linked to standards; Possible Google Form
for collection of teacher hesitations/thoughts regarding CCSS-M

Outline:

1.

Prior to meeting, send teachers documents addressing the connections between their
expectations of student knowledge and abilities before graduation. In regard to specific
skills, this may require linking to the Middle School or Algebra standards individually. In
regard to cognitive processes, it may be helpful to draw attention to the Standards for
Mathematical Practice. The more explicit these connections can be, the better for this

session. It is important to point out that the teachers are speaking a common language to
the standards, making it possible for us to use them to guide our work along with the
resources that have been developed to support educators using them. The next session
will involve teachers talking specifically about the CCSS-M. It is important to address
hesitations with this becoming our common language; therefore, it will be helpful to
gather their hesitations/thoughts/questions about the CCSS-M prior to the session. This
can be done with a Google Form or via email.

2. Begin the meeting with readdressing the teachers’ identified understandings expected of
8th grade graduates. Make explicit connections to the CCSS-M throughout this process.

3. Revisit a list of the hesitation/thoughts teachers shared about using the CCSS-M. Provide
teachers time to identify any common themes across their responses. Provide time for
open dialogue around these ideas while continuing to focus on the similarities between
what teachers expect of their students and what is laid out in the CCSS-M.

Facilitator Notes:
1. This session requires heavy planning from the facilitator to address teacher ideas

regarding mathematical understandings a graduate must have AND hesitations/thoughts
about the CCSS-M being used in planning for classroom instruction. Below our resources
that may help with this process
a. In relation to content knowledge expectations and cognitive abilities of a graduate
1. Specific standards from the K-12 progression with focus on the Middle
School, Algebra, or Functions standards
ii.  Focus on the Standards for Mathematical Practice
b. In relation to hesitations/thoughts about the CCSS-M
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i.  History of the Common Core- Development Process; FAQ; NY Times
article
ii.  Myths and Facts: Common Core site; American Federation of Teachers;

FAQ

2-3. Keep track of teacher ideas that may need to readdressed at a later time. It is important to

value these thoughts but establish moving forward that the language in the CCSS-M will
guide our work as we review the content being addressed at each grade level.
Acknowledge that the acceleration of content in grade 2 and 5+ is something we must
keep in mind, so direct link to specific grades will not occur. However, we can use ideas
about the vertical and horizontal alignment of content.

What learning should be supported in this activity?

By the end of this session, teachers should be able to recognize the CCSS-M as a tool that
summarizes many, if not all, of the content expectations they hold for their students upon
graduation.

How is this activity designed to facilitate this learning?

The design of this activity should help teachers make connections between their own
expectations for SEA graduates and the CCSS-M. This session builds off of the teachers’
voices in regard to their priorities in student work. The Profile of a Graduate graphic
organizer will be used by the facilitator of PL to show direct links between the ideas of
teachers and the phrasing of the CCSS-M. It is assumed that many of their ideas will be
represented in the standards as the Algebra I textbooks selected by the school are aligned to
the CCSS-M and show high rating in Focus and Coherence in evaluations from EdReports.
Time in this session is also dedicated to more direct worries about the standards as a guiding
document for designing instruction to ensure that teacher hesitancies are addressed early in
this process of curricular review.
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Activity #3
Suggested Duration:

Goals: Teachers will understand the structure of the CCSS-M documents.

Resources: Copies of Grade 5-8 and Algebra and Functions standards from CCSS-M (full
standards PDF); CCSS-M Notice and Wonder graphic organizer

Outline:

1. Provide each teacher with a digital or hard copy of the standards from Grade 5 to 8,
Algebra and Functions standards. Have teachers complete a notice and wonder activity
sheet as they review the standards. It may be helpful to have teachers focus on a common
grade level. Focusing on a course (i.e. Algebra I) will be difficult as these standards are
shown to cover multiple standards clusters at the high school level.

2. Review what teachers noticed about the structure and orientation of the standards.

Facilitator Notes:

1-2. You will want teachers to recognize a few common structures in the CCSS-M document.
If they do not naturally arise in their work, look for opportunities to talk about these
aspects of the document.

a. Standards are broken up into Domains, Clusters, and Standards

b. Similarities and differences in the names of clusters and how one may influence

those in later grades
c. Specificity of standards
1. There is an prevalent idea that the standards mandate the ways in which

students think about mathematics in unnecessarily complex ways. There
are several examples of parent confusion stemming from these. If the lack
of specificity in standards does not come up, consider asking, “in what
ways does the standard inform educators what to teach? How to teach?”

ii.  Action words. Have teachers choose a domain or cluster to review as a
group. Draw attention to the action verbs in each standard (i.e. “interpret,
compare, construct”. Discuss what this means for student work in the
classroom. Inform the teachers that we will spend time as a department
looking at the experiences we provide our students and how we enact
them in our classrooms.

3. Next session, teachers will be introduced to the scope of the work in more detail with brief
discussions about the tools that we will use in this process. It may be helpful for them to
come to the PL session having already read the scope of work document. If you choose to
have this read before the session or for all of this to be done asynchronously, consider
how you will introduce the document and its purpose in the review of written materials
for both standards and level of rigor. Be sure to draw attention to the procedural
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understanding section and how it relates to a coherent vertical alignment of mathematical
content.

What learning should be supported in this activity?

By the end of this activity, teachers will have an understanding of the structure of the CCSS-M.
This includes an understanding of the domains, clusters, and specific standards. This
understanding will support them in navigating the standards in later sessions.

How is this activity designed to facilitate this learning?

This activity provides teachers with an overview of the CCSS-M guided by the PL facilitator.
Building off of what teachers notice about the overall structure of the document, guiding
questions are provided to address key features within each standard (i.e. the use of action
words). These ideas become important in later sessions of the PL.
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Activity #4
Suggested Duration:

Goals: Teachers will become familiar with resources that will be used in the PL sessions,
including EdReports, Achieve the Core, and Framework for Levels of Cognitive Demand

Resources: White Paper

Outline:

During this session, it is only important for teachers to gain some familiarity with the resources
that will be used throughout the PL series. It is not necessary to do a deep dive into any one
resource, rather to explain the structure of each and how it may support the work.

1.

Read section one of the white paper regarding high school readiness for SEA graduates.
Hold open discussions about the data being presented and teacher thoughts/concerns
regarding its usage. Review the “Questions for Us to Consider” and discuss teacher
thoughts and/or additional questions.

Read section two of the white paper regarding conceptual knowledge. Hold open
discussions about the Cognitive Demand Framework and its link to conceptual
understanding

Read section three of the white paper regarding procedural understanding. Hold open
discussions about the evaluation of materials through EdReports.

Facilitator Notes:

1.

The timing of the ERB data used in this white paper can lead to many questions from
educators, especially in regard to its validity post-COVID. Be open to these ideas and
hesitations to its usage. Focus attention on this being one snapshot of our students. It can
not be ignored but rather analyzed along with other data including high school
assessments, internal assessments and possible progression monitoring tools (i.e. NWEA
MAP testing if pursued by SEA). It is important for teachers to be made aware of
anecdotal information from nearby high schools. During the 2019-2020 AY, high schools
expressed concern about SEA graduates’ abilities to work with complex mathematical
tasks with non-linear, pre-prescribed solution pathways. This idea will be central to
conversations related to rigor later in the white paper.
The Levels of Cognitive Demand Framework will not be utilized early in the PL module
but is important for teachers to consider in their work. This framework came from work
in the QUASAR study if additional background is needed. Do not spend too much time
on this information. Instead, consider asking:
a. “How does your current selection of math tasks in the classroom relate to the
levels of this chart?”
b. “How could this tool be helpful in addressing the concerns of local high schools?
ERB scores? High school readiness in general?”
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c. “What role do tasks of high demand have in the math classroom? When do we
think they should be used?

3. There may be some concern about the ranking of the written materials used at SEA
through EdReports. During this discussion, it may be helpful to review some information
about the EdReports review process or the ranking systems. Reviewing the site and
discussing the comparison of materials may be helpful. Consider discussions on the
gateways of Focus/Coherence, Rigor and Mathematical Practices, Alignment and
Usability. Reviewed detailed summaries of a currently used series may be helpful, such
as the enVision Algebra [ report. Of particular help in this report is Indicator 1E which
references the links to content covered in Grade 6-8. This section of the white paper
begins to draw teacher attention to the importance of vertical alignment. Specifically, that
procedural skills have to develop from prior knowledge. The main focus of our work
initially will be looking at this vertical alignment. Briefly introduce the Achieve the Core
Coherence Map in this discussion as a tool to think about how all grade levels connect in
content.

It is important that teachers know these resources are not meant to be thoroughly understood and
put into practice as of this point in the PL. Focus attention on the role of each and continue to
remind educators that the tools will be brought up periodically throughout our collaboration. End
the session with refocusing attention on the EdReports table within the white paper. As we focus
on procedural knowledge, specifically the importance of vertical alignment, it will be critical to
look at our materials and how they develop student understanding year to year. We will begin the
next session by looking at lessons from our materials in relation to standards.

What learning should be supported in this activity?

This session is designed to allow teachers to gain experience with the tools that will be used in
the PL module. These include those that will be directly used in the PL sessions designed (i.e.
Achieve the Core resources) and those that will guide the gathering of data from classroom
observations (i.e. Cognitive Demand Framework)

How is this activity designed to facilitate this learning?

The use of the white paper in this activity provides teachers and PL facilitators with
information that links both SEA achievement data and research related to the development of
procedural and conceptual understandings in mathematics. Using “Questions to Consider”
around these two topics, the session introduces tools that support the teachers to critically
analyze SEA’s math curriculum.
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Activity #5
Suggested Duration:

Goals: Teachers will be able to link standards to lessons and/or lessons to standards; Teachers
will be able to explain how lessons relate to link standards

Resources: Pre-selected lesson from formal written curriculum used in classes; Access to CCSS-
M; Standard Breakdown organizer

Outline: During this session, teachers will be given the opportunity to review current lessons
from within their formal, written materials to discuss their links to the CCSS-M. Since teachers
in the middle school at SEA typically use more than one series, have each teacher bring two
different lessons. It is important that one lesson be from a textbook that postdates the release of
the CCSS-M as it will provide teachers with resources that already link lessons to the standards.
If possible, have the second lesson be from a resource that predates the standards. Along with
these lessons, it will be helpful for each teacher to bring the summative assessment that follows
the targeted lesson(s).

1. Revisit the goal of our work, to ensure that students have access to mathematical content
that uses our best understanding of required skills year to year. This supports both our
own classrooms and student success as they move forward.

2. Review the Standard Breakdown organizer with the group. Point out the different
sections of the organizer that will be used to review the lessons they brought.

3. Have teachers begin with the written material that postdates to complete the organizer for
one lesson they brought. Choose the standard(s) that the publishers selected in relation to
their targeted lesson to complete the organizer around.

4. Review the ideas of teachers related to the standard linked to their lesson. Discuss

a. whether the written materials support the students in mastering the standard
b. whether the assessment matches the level of understanding needed for the
standard

5. Have teachers complete a new organizer for a lesson they brought that may not have been
linked to standards by the publisher.

6. Review the ideas of teachers related to the standard linked to their lesson. Discuss

a. whether the written materials support the students in mastering the standard
b. whether the assessment matches the level of understanding needed for the
standard
Facilitator Notes:

1. It may be helpful in this process of reviewing our goals to review the white paper from
the previous session. Since we are using the CCSS-M as a lens through which we view
student learning opportunities year to year, it is important that we know our own
materials in relation to the standards.
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2. When reviewing the Standards Breakdown organizer, it may be important to highlight a
few features and discuss them before starting the activity.

a.

Linked standards- the SEA utilized materials that postdate the release of the
CCSS-M provide educators with lessons linked to the individual standards. You
may need to support teachers to find this in their teacher’s editions. Once
complete, some educators may need help interpreting the coding (i.e. 6.RP.A.1).
This would be a good opportunity to review the content of last sessions,
particularly the organization of the standards into grade level, domain, clusters
and individual standards.

Focus questions- It will be helpful for facilitators to discuss the focus questions in
detail, possibly in reference to a standard that a teacher is focusing on. Pay
particular attention to the action words within the standard. For instance, if the
standard requires students to, “make tables of equivalent ratios”, point out that
make gives us information about what a student needs to be able to do to show
mastery of the standard.

3. As teachers are working on linking their standards, continue to draw attention to the
action words and content requirements of the standard. These two components should be
addressed in the last section in which they provide example(s) of would suffice as
evidence for student understanding.

4. As teachers work to revisit the content of the lesson and assessment in relation to their
breakdown of the standard, it may be important for teachers to look more broadly at how
this lesson fits into the unit as a whole. Continually push for educators to pull specific
examples or evidence from the lessons that support their ideas regarding the links
between the standards and lesson. As they work, consider asking:

a.

Where does this lesson fit into the understanding of the standard? Where else do
they have opportunities to engage with this content to master the standard?
Does the lesson and/or unit provide students with learning opportunities that
match the action verb in the standard? the content of the standard?

Does the assessment match the action verb of the standard? the content of the
standard?

5-6. See facilitator notes from 3-4. This process will be repeated using similar questions.
Since these lessons may not be linked to specific standards from the publishers, you may
need to spend more time discussing and/or coming to agreement on the standards being
addressed in each lesson. Pay close attention to the action verbs within the standard to
determine if learning opportunities provided to students align with this phrasing.

Teacher success in matching standards to lessons is important before moving on to the next
activity, which asks them to be a part of reviewing the SEA Scope and Sequence as it relates to
the CCSS-M. If more support is needed in this process, consider reviewing more lessons when
meeting with teachers prior to the next activity. It may be helpful to model the process using a
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lesson from a series that postdates the CCSS-M release. During this time, model what someone
may look for in student work and/or assessment in relation to the standard.

There are potential offshoot activities that facilitators may choose to pursue as a result of this
activity (i.e. reviewing and editing assessments). These processes can be pursued in relation to
the lessons teachers were targeting.

What learning should be supported in this activity?
By the end of this session(s), teachers should be able to review a lesson from their written
materials and provide a standard from the CCSS-M that it addresses.

How is this activity designed to facilitate this learning?

This activity is intentionally designed to begin with written curricular materials that are
already linked to the CCSS-M through their publishers. This will allow for teachers to discuss
a presumed, accurate link in regard to specific lessons and standards they teach. This will
support their movement into linking lessons that pre-date the CCSS-M. The graphic organizer
is meant to address the concerns raised during the creation of the SEA Scope and Sequence as
part of this ELP, specifically that the content of lessons matches the CCSS-M but not the ways
in which students are asked to engage with the content (i.e. “make a table to...”).
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Activity #6
Suggested Duration:

Goals: Teachers will identify “missed standards” in SEA Scope and Sequence; Teachers will be
able to identify gaps in the SEA written curriculum’s alignment to the CCSS-M

Resources: Scope and Sequence White Paper (possibly edited); SEA Scope and Sequence;
Access to CCSS-M; Access to all textbooks used in middle school classrooms; Analysis of
Missing Standards graphic organizer

Outline:
A Scope and Sequence of SEA’s written materials was completed as part of this ELP process.
For textbooks that postdate the release of the CCSS-M, the advice of the publishers was used
when linking lessons to standards. For textbooks that predate the release, this was done
manually. This process leaves potential for error, which is what this activity hopes to correct.
Depending on the findings of the group, this may extend one session.

1. Introduce the SEA Scope and Sequence with teachers.

2. Review the Scope and Sequence White Paper, which shares major findings from the
review of SEA’s written materials. It may be beneficial to edit this document. We will
focus primarily on “finding #1” which relates to the standards being covered in
classrooms. We will not focus on the coherence (finding #2) in this part yet though it will
be focused on in later activities. Focus the group’s attention on this document as one that
is living. We will use collective expertise to edit it to ensure it matches the learning
experiences of our students.

3. Discuss the set up of the Mathematics Curriculum by Standard tab(s) of the SEA Scope
and Sequence

4. Discuss standards that are currently designated at “missing” in the SEA Scope and
Sequence. Use the Analysis of Missing Standards graphic organizer to collect
findings/notes as teachers review their written materials for these standards.

Facilitator Notes:

1. The process of introducing the tool may take some time. Provide teachers time to ask
questions about the document. As you discuss make sure to address:

a. Process was reviewed by one person. It may include some errors that we will
work to address collectively.

b. The document includes whole textbooks. It does not address any edits to order or
units that are skipped within a specific classroom.

c. The document provides multiple views of learning opportunities provided to
students.

i.  Each textbook is broken down by lesson in both the grade level and
honors classes (i.e. G7 Honors)
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ii.  Each standard is broken down by when students are expected to see it in
SEA’s model of accelerating curriculum for all students (i.e. Math
Curriculum by Standard [Grade Level])

iii.  Each standard throughout the document is color coded to match
recommendations from Achieve the Core Priority Standards. Green
represents major work of the grade and should be a major focus on time
across the year. This is followed by supporting standards (blue) and
additional (black) clusters in that order of importance.

2. When reviewing the white paper, especially “finding #1” briefly discuss the importance
of vertically aligning our curriculum to ensure we are providing students with the
prerequisite knowledge they need to be successful.

3. Revisit the SEA Scope and Sequence document with the group, particularly the
Mathematics Curriculum by Standard tabs. It is recommended that the focus of this
conversation not be on the Honors classes. Instead, focus on the experiences of a majority
of the student body. Allow teachers time to review the page. Consider a notice and
wonder activity here to allow them time to discuss their initial thoughts. Have teachers
revisit the lessons they linked to standards in the previous session(s). Using the Math
Curriculum by Standard tab, model how the lessons they targeted are shown in the
experiences of students. For example, the 7th grade standard 7.EE.A.2 is addressed in our
6th grade textbook in unit 1 lesson 1, or 6.1.1 on the document.

4. Tt is important to highlight that this document will change through an internal review that
involves all educators. Right now on the document, there are 18 standards not addressed
in the normal math classes. This could be due to missing content or student work that did
not match the expectations of the standards, similar to the process described in Activity
#5. We will focus on those in the middle school standards (SEA grades 4-7) in this
activity as the PL is designed for use with this group.

4. Allow teachers time to review the standards designated as missing on the Analysis of
Missing Standards graphic organizer. In groups, have them review their course materials
to determine if these standards were mistakenly omitted in the initial Scope and Sequence
document. It will be important to continue to focus on the language and content of the
standards. If claims are made about linking standards to lessons, be sure agreement is
reached that the lesson addresses both of these components of the standard(s).

The process of reviewing the SEA Scope and Sequence document may take multiple sessions.
Continue this process until all 15 standards designated as missing in the middle school grades are
found within the written curriculum or agreement is reached that these standards are omitted in
our materials. If it is agreed upon that particular standards are missing from the learning
opportunities of the students, it is not recommended that time be spent finding supplemental
materials at this time. The process of supplementing existing materials should be reserved until
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teachers have had an experience to review vertical alignment of the standards as it will help to
determine where in a student’s learning opportunities certain standards may be addressed.

What learning should be supported in this activity?
By the end of this session(s), the Mathematics Department will have a clearly articulated list of
standards that are “missing” from the current choices of formal written materials.

How is this activity designed to facilitate this learning?

This activity is intentionally sequenced to follow the learning experiences in which teachers
evaluate the meaning of standards and link them to lessons from their materials. This allows
teachers to critically review the existing SEA Scope and Sequence to determine if standards
marked as “missing” in the creation of this ELP were mistakenly given that designation. Use
of the existing SEA Scope and Sequence document will allow for this process to be less time-
consuming and focus valuable PL time on the areas targeted as “missing”. When leaving these
sessions, the group will have an updated version of the Scope and Sequence that can be used in
Activity 8.
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Activity # 7
Suggested Duration:

Goals: Teachers will be able to describe a rationale for the three categories of standards as
presented by the Achieve the Core Priority Standards.

Resources: Achieve the Core Priority Standards; Achieve the Core Coherence Map; Standards
Connection graphic organizer

Outline:
The structure of this activity allows for teachers to engage in conversations about vertical
alignment of standards using the Achieve the Core Coherence Map without particular focus on
connecting their learning to SEA’s written materials. Be sure that when leaving this activity,
educators are familiar with how to navigate the coherence map and interpret the connections
being made between standards. The group had an opportunity to look at the Coherence Map in
an earlier activity though this was limited in duration. Consider allowing time for them to
explore the tool before beginning. Some important structural considerations for the Map include:
- Dashed v. Solid Lines- the map makes connections between standards with one of two
lines. A solid line, (Standard A— Standard B) implies that students not meeting standard
A are unlikely to meet standard B. It does not mean that mastery of A is needed or that B
should come immediately after A. A dashed line connects related standards though no
sequence for student learning is implied.
- Clusters of Standards- the Achieve the Core Priority Standards are embedded into the
structure of the Coherence Map. Standards are designate as major, supporting or

additional clusters

- Explore the Map E— by clicking the reduce magnification icon on each standard, users
can zoom out to see more connections between linked standards. This will more clearly
show solid and dashed lines as well as the three categories of priority standards

1. Review the SEA Scope and Sequence document with teachers with particular focus on
the Algebra I content within the enVision series. Select a singular standard that the group
will explore collectively to discuss the prerequisite skills students need to be successful.

2. Locate the standard of choice on the Coherence Map. Discuss initial observations about
its location and connection to other standards.

3. Allow teachers to review the Coherence Map to articulate connections it makes between
the chosen standard and ones within the course or in prior grades.

4. Discuss common themes that the group recognized in their work.

Facilitator Notes:

1. By Grade 8, all students at SEA engage with the enVision A/G/A Algebra textbook. The
standards for this written material are presented in the “High School” section of column
A in the Scope and Sequence document. There are several ways in which the group can
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select a standard of focus. It is recommended that the group selects one that is either
widely covered in the enVision series (i.e. A.CED.1) or one that teachers identify as
being important for future success of students in high school.
Collectively, read the standard, discuss its obvious connections and discuss its
implications for student learning. These can be in prior or later grade level content. If the
standard is designated as a “Widely Applicable Prerequisite” this means it has been
selected as being important for students to be considered college and career ready. It will
be helpful to have a conversation about why this may be labelled this way. Look for
connections to later content and how this standard may influence student success in these
later topics. It is important for the group to recognize the tools as one for linking content
vertically across a student's learning. Highlight this when possible.
When completing the connections between standards, it is possible to continue the
process for multiple levels across numerous grade levels. It may be helpful to cap this
process at two degrees of separation from the chosen standard. The group will undergo
this process in greater detail and length later. This process is intended to have the
educators gain experience with the Coherence Map as a tool and see the significance of
standards designated as “major clusters” or “widely applicable prerequisites.” As teachers
work through this process, it will be helpful to complete a visual model of the
connections. This can be done with concept mapping ideas/tools or with the Coherence
Map: Standards Connection graphic organizer. Draw attention to the naming of the
cluster/standard as major, supporting or additional. As teachers work, consider asking:

a. How does success in the prior standard influence the Algebra I standard we

chose?
b. Do you agree with the links made between the standards in the map? Why or why
not?

c. What is similar between the linking standards on the Coherence Map?

d. Are the linked standards considered “major, supporting or additional clusters?”

e. What links exist between standards at the “direct” or “secondary connection”

level?

The goal of this activity is to have teachers see the influence of standards listed as major
clusters. Draw attention to this designation when possible. It is important to highlight that
since these standards have such a direct influence on students' knowledge in Algebra,
concentration on these major clusters at all grade levels is important. If time permits, this
idea can be used to engage in additional activities such as:

a. Review the SEA Scope and Sequence. Discuss when standards that are designated

as major clusters occur within our textbooks. Discuss if they receive more
attention than others based on this placement and classroom coverage.

b. Use the Coherence Map to review a single standard in the early middle school
level to see connections between it and later skills, possibly into the Algebra I
content. This can be done with ones designated as major clusters or
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additional/supporting. Showing the difference in these may be helpful for looking
at the influence each level has on later grades and content.

c. Discuss how standards marked as “missing” in the SEA Scope and Sequence may
influence other standards. This will be a primary focus on the next activity so it is
not essential to engage in this now.

What learning should be supported in this activity?
By the end of these sessions, teachers should be able to efficiently navigate the Achieve the
Core Coherence Map to link Algebra I standards to their prerequisites.

How is this activity designed to facilitate this learning

This activity is designed to build off of the ideas of teachers in regard to critical Algebra I
skills students need before graduating from SEA. This act of selecting a standard in their last
math course before graduation models, and moving backwards to what is needed for students
to succeed with that content, the PL models the backward design introduced in Activity 1. This
structure allows teachers to use their own expertise in education, as well as a formal tool, to
think about the ways in which vertical alignment of content affects students' success.

Activity # 8

Suggested Duration:

Goals: Teachers will identify core Algebra I standards of concern, Teachers will be able to map
the vertical alignment of standards in reference to SEA written materials.

Resources: Achieve the Core Priority Standards; SEA Scope and Sequence; Achieve the Core
Coherence Map; Scope and Sequence White Paper (possibly edited); Coherence Map: Standards
Connection Part I1

Outline:

This is the culminating process of the PL series for year 1 of learning. Up to this point, teachers
have gained experience referencing the CCSS-M, looking at alignment of standards using the
Achieve the Core Coherence Map, and reviewing their own written materials for these
connections. The process of activity 8 can be expanded as much or as little as possible in order to
reach a consensus on the question:

Does our current choices of written materials adequately address the requirements of the CCSS-
M in both content coverage and vertical alignment?

Facilitators should expand upon this activity until consensus is reached in relation to this
question. The process of mapping standards backwards will rely heavily on teacher use of the
Coherence Map, Scope and Sequence and their own knowledge of their written materials. If it is
determined that the existing written materials do not adequately address the standards in a logical
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sequence, SEA’s administration and Mathematics Department should begin the process of
reviewing new options for textbooks.

1. As a group, select multiple standards within the Algebra I curriculum identified by the
department as being crucial to student success when graduating from SEA. These will
serve as the targets as the group works backwards to identify when students gain
experience with the prerequisite skills needed to succeed within the standard.

2. Map each standard using the Achieve the Core Coherence Map, displaying direct
connections between the Algebra I standard and those in previous grade levels. Use either
a concept mapping structure or the Coherence Map: Standards Connection Part II to

organize direct connections between the Algebra I standard or secondary connections.
3. Use the SEA Scope and Sequence document to identify the grade level, unit and lesson(s)
that address each prerequisite standard building to the selected Algebra I content.

4. Discuss the findings of the group in relation to how SEA’s choices of written material
affect a students learning leading up to Algebra I.

5. Repeat this process for multiple standards as needed.

Facilitator Notes:

1. Itis suggested that teachers begin with standards addressed in the chosen enVision
Algebra I written materials as this content is taught to all students graduating from SEA
at some point in their middle school years. If necessary, this process can begin with
Geometry standards and work through a similar structure in order to make decisions
related to written materials in the honors math classes.

1. If the group is having difficulty selecting initial standards to use for this process, Achieve
the Core has identified high school standards recognized as Widely Applicable

Prerequisites for college and career readiness as part of their priority standards.

2. When mapping from a widely applicable prerequisite standard in Algebra I, it is likely
that there will be multiple connections stemming from the middle school grades.
Consider drawing attention to and discussing how each individual standard influences a
students ability to engage with the Algebra I content specifically. To limit the number of
overall connections, it is recommended that only solid lines, and not dashed line
connections, are used in this process.

3. The SEA Scope and Sequence document should be in working order for this activity after
its editing in previous activities. This can be a location to quickly find where standards
are addressed along the middle school grades. As teachers are discussing the location of
content aligned to each standard in SEA’s written materials, different discussions can be
held though the main goal of this activity is to identify if the written materials introduce
each standard in a sequential order in line with the Coherence Map leading up to the
Algebra I standard(s). During the process, consider asking and/or discussing:

a. Is each direct and secondary connection addressed with the necessary depth and
breadth?
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i.  Inreviewing the current version of the SEA Scope and Sequence, the
“Math Curriculum by Standard” tab provides an overview of all
opportunities students have to engage with each standard based on the
written materials. In some cases (i.e. 8.EE.A.3), a standard is addressed in
a singular lesson. It will be beneficial to review some of these lessons
within the materials to determine if the ways in which students work with
the standard are conducive to them being successful with the Algebra I
content

b. What effect do omitted standards have on student success in Algebra?

i.  When reviewing the SEA Scope and Sequence and Scope and Sequence
White Paper, multiple standards are marked as missing from the written
materials with which students engage. As teachers map backwards from
Algebra I, if these missing standards are found to be connections, discuss

how their omission may influence a student's learning in Algebra. This
will be a particularly helpful conversation if the missing standard is
designated as major work of the grade.
c. Do the standards leading up to Algebra follow a logical progression according to
the Coherence Map?

1.  As discussed in the Scope and Sequence White Paper, the order in which
students engage with each standard in their middle school education is
important. While mapping backwards from the Algebra I standard, be
aware of direct and secondary connections that influence one another. It
may be helpful to discuss when the ordering of these in the SEA written
materials may affect a student’s overall success.

4-5. The overall goal of this PL, and specifically this activity, is to determine if the existing
written materials in use in SEA’s mathematics curriculum adequately address the
standards and in a logical order. This activity is designed to focus attention on the vertical
alignment of content and can be used in multiple ways to help administrators and teachers
determine if a change is needed to the selected textbooks. This process can be repeated
with multiple standards in the normal and honors curriculum until a consensus is reached.
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Profile of a Graduate: Mathematics

Before we start our work within the Math Department, it is important that we identify the skills
and thought processes we hope our students will be capable of by the time they graduate as 8th

graders.

For the purposes of these activities, think of the final years of a student’s time with us when
naming details. For instance, it is not important to list “be able to add and subtract whole

numbers” as a skill as it is covered long before graduation in our classrooms.

Content Focus: Our students will be able to
show mastery of the following content...

Problem-Solving Focus: Our students will be
able to...
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Common Core State Standards
Notice and Wonder

When reviewing the CCSS-M, what do you When reviewing the CCSS-M, what do you
notice about the: wonder about the:

... content domains ... content domains

... clusters of standards ... clusters of standards

... individual standards ... individual standards
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Standard Breakdown

In this activity, we will review a lesson(s) within our current written materials in relation to the
Common Core State Standards for Mathematics. We will draw attention to the wording of the
standard(s) linked to a lesson and determine if our series supports the type of understanding our
students are expected to have following the lesson.

Textbook: Chapter or Unit #: Lesson # and Name:

Linked standard code (i.e. 6.RP.A.1):

Wording of Standard:

Focus Questions

What action words are found within the standard (i.e. “make”)?

What content understandings are addressed within the standard?

What would suffice as evidence of student understanding based on the standard?
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Analysis of “Missing” Standards
In this activity we will analyze our written materials to determine if the SEA Scope and
Sequence accurately reflects the learning experiences of our students. Each standard below wes
designated as “missing” from the written materials due to a lack of alignment to the content
and/or wording of the standards. Together, we will review these to determine if they are missing

from our curriculum.

Standard

Notes: Document location of these standards if
found in our materials if they match both the
language and content of the standard

5.MD.B.2: Make a line plot to display a
data set of measurements in fractions of
a unit (1/2, 1/4, 1/8). Use operations on
fractions for this grade to solve problems
involving information presented in line
plots.

6.G.A.2: Find the volume of a right
rectangular prism with fractional edge
lengths by packing it with unit cubes of
the appropriate unit fraction edge
lengths, and show that the volume is the
same as would be found by multiplying
the edge lengths of the prism. Apply the
formulas V' =/w hand V' = b h to find
volumes of right rectangular prisms with
fractional edge lengths in the context of
solving real-world and mathematical
problems.

6.SP.B.5.d: Relating the choice of
measures of center and variability to the
shape of the data distribution and the
context in which the data were gathered.

8.NS.A.1: Know that numbers that are
not rational are called irrational.
Understand informally that every
number has a decimal expansion; for
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rational numbers show that the decimal
expansion repeats eventually, and
convert a decimal expansion which
repeats eventually into a rational
number.

8.NS.A.2: Use rational approximations
of irrational numbers to compare the size
of irrational numbers, locate them
approximately on a number line
diagram, and estimate the value of
expressions (e.g., n2). For example, b
truncating the decimal expansion of V2,
show that V2 is between 1 and 2, then
between 1.4 and 1.5, and explain how to
continue on to get better approximations.

8.EE.B.6: Use similar triangles to
explain why the slope m is the same
between any two distinct points on a
non-vertical line in the coordinate plane;
derive the equation y = mx for a line
through the origin and the equation y =
mx + b for a line intercepting the vertical
axis at b.

8.EE.C.7.a: Give examples of linear
equations in one variable with one
solution, infinitely many solutions, or no
solutions. Show which of these
possibilities is the case by successively
transforming the given equation into
simpler forms, until an equivalent
equation of the formx =a,a=a,ora=
b results (where a and b are different
numbers).

8.EE.C.8: Analyze and solve pairs of
simultaneous linear equations.

8.F.A.2: Compare properties of two
functions each represented in a different
way (algebraically, graphically,
numerically in tables, or by verbal
descriptions).

8.F.B.5: Describe qualitatively the
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functional relationship between two
quantities by analyzing a graph (e.g.,
where the function is increasing or
decreasing, linear or nonlinear). Sketch a
graph that exhibits the qualitative
features of a function that has been
described verbally.

8.G.A.2: Understand that a two-
dimensional figure is congruent to
another if the second can be obtained
from the first by a sequence of rotations,
reflections, and translations; given two
congruent figures, describe a sequence
that exhibits the congruence between
them.

8.SP.A.1: Construct and interpret scatter
plots for bivariate measurement data to
investigate patterns of association
between two quantities. Describe patterns
such as clustering, outliers, positive or
negative association, linear association,
and nonlinear association.

8.SP.A.2: Know that straight lines are
widely used to model relationships
between two quantitative variables. For
scatter plots that suggest a linear
association, informally fit a straight line,
and informally assess the model fit by
judging the closeness of the data points to
the line.

8.SP.A.3: Use the equation of a linear
model to solve problems in the context of
bivariate measurement data, interpreting
the slope and intercept.

8.SP.A.4: Understand that patterns of
association can also be seen in bivariate
categorical data by displaying frequencies
and relative frequencies in a two-way
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table. Construct and interpret a two-way
table summarizing data on two categorical
variables collected from the same
subjects. Use relative frequencies
calculated for rows or columns to
describe possible association between the
two variables
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Coherence Map: Standards Connections

In this activity, we map backwards from a chosen standard in our Algebra I curriculum using the
Achieve the Core Coherence Map. As you work with this tool, take time to discuss the
connections between standards shown only with solid lines.

Chosen Algebra | Why did you choose this standard from the Algebra I curriculum?
Standard: What is its significance in relation to student success in later
mathematics?

Standards with Direct How do each of these standards influence a student’s ability to
Connections (list all): engage with your chosen Algebra I standard? What do the
standards have in common? How do they differ?

Standards with How do each of these standards influence a student’s ability to

Secondary Connections | engage with your chosen Algebra I standard? Direct connection

(list all) standards? What do the standards have in common? How do they
differ?
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Coherence Map: Standards Connections Part I1

In this activity, we map backwards from a chosen standard in our Algebra I curriculum using the
Achieve the Core Coherence Map. As you work with this tool, take time to discuss the
connections between standards shown only with solid lines.

Chosen Why did you choose this standard from the Algebra I | When is this
Algebra | curriculum? What is its significance in relation to standard addressed
Standard: student success in later mathematics? in SEA’s Scope and
Sequence? (Grade,
Unit, Lesson)
Standards How do each of these standards influence a student’s | When are these
with Direct ability to engage with your chosen Algebra I standards
Connections | standard? addressed in SEA’s
(list all): Scope and
Sequence? (Grade,
Unit, Lesson)
Standards How do each of these standards influence a student’s | When are these
with ability to engage with your chosen Algebra I standards
Secondary standard? Direct connection standards? addressed in SEA’s
Connections Scope and
(list all) Sequence? (Grade,
Unit, Lesson)
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Appendix I

THEORY OF ACTION
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Theory of Action Iteration #1 (March 2, 2021)

Figure 1.1
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Figure 1.2

Theory of Action Iteration #2 (March 19, 2021)
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Theory of Action Iteration #3 (January 12, 2022)

Figure 1.3
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