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Abstract
Since their introduction in 2010, the Common Core State Standards (CCSS) have been a highly
controversial topic in educational reform. Though the standards are not a product of the federal
government and are not federally mandated, they do represent a push towards national academic
standards in America. For states such as Tennessee, educational policies of the past pushed them
to lower their academic standards in order to create the illusion of success. Those states are now
some of the places that have seen the most change with the adoption of the CCSS. It still remains
somewhat unclear, however, which changes are a direct result of the CCSS and which are the
result of other policy changes. In the future, Tennessee plans to replace the CCSS with new state
standards, but the CCSS will continue to influence any future policy changes. Therefore, it is
important for educators, as well as the general public, to be educated about the standards and to
understand how the standards have helped reform education over the past six years. One of the
main goals of this study is to present a cohesive summary of the CCSS’s development process as
well as its implementation in Tennessee. The report focuses specifically on the Common Core
Grade 8 mathematics standards. A cross-walk document was created in order to directly compare
the previously used Tennessee Grade Eight mathematics standards with the Common Core Grade
8 mathematics standards. The results show how well the two sets of standards are aligned and

shed some light on the changes brought about by the CCSS.
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Common Core in Tennessee: An Analysis of Eighth Grade Mathematics Standards

Introduction

Over the past few years, “Common Core” has become a buzzword of sorts in the political
arena. Presidential candidates share their stances on Common Core in campaign speeches, state
government officials speak out in favor of the standards or against them, and the general public
is not shy of voicing their opinions on the standards either. Through social media posts, protests,
and petitions against the standards, the Common Core State Standards (CCSS) have gained a lot
of negative attention. Strongly conservative states in particular have been the most vocal in their
disapproval of the standards. They see the CCSS as an attempt to take away state responsibility
and individuality when it comes to education. Other states, however, have fully embraced the
standards and see them as a way to unify and equalize education across the states. With all of this
debate surrounding the CCSS, one might question if the varying opinions of the CCSS are
simply politically based or if they are based on the standards themselves.

Tennessee, in particular, has had a tumultuous relationship with the CCSS. The state
officially adopted the standards in 2010 and then changed the name to TNCore. Since the
adoption of the standards, there has been a lot of backlash from parents, educators, and state
government officials. Despite the amount of information that is available to the public, many
people still have misconceptions about the standards. They see the standards as a way for the
federal government to take away state power. They feel that Tennessee should have educational
standards built specifically for Tennessee students. In subjects such as Social Studies that might
be for the best, but in subjects such as English language arts and mathematics, where subject
matter does not and should not vary much from state to state, this belief does not hold much

ground. This study is meant to clarify some of those misconceptions by clearly outlining the
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CCSS implementation process in Tennessee. After reading it, teachers, students, and parents
might have a better grasp on what changes are a result of the CCSS alone, and which changes are
the result of federal, state, and local governments’ policies.

A large portion of this study features a cross-walk document, with a summarized analysis
of the results. A cross-walk document is a tool that can be used to directly compare one set of
educational standards to another set of educational standards. In this particular study, eighth
grade mathematics was the chosen subject. Specifically, the Common Core Grade 8 standards
and the Tennessee Grade Eight standards which were used prior to the adoption of the CCSS are
compared with one another. Eighth grade was the chosen course level because it is the last
mathematics course before high school but it still contains some advanced content. High school
mathematics courses are not the same throughout the country and the Common Core high school
standards are not divided the same way as the Tennessee standards which were previously used.

So, eighth grade mathematics was the best option for this particular study.

Background Information

Education, a pressing concern of the 21st century, has not always been at the forefront of
American politics at the national level. Up until the 1950’s, educational policy was almost
entirely a state-led effort. It was not until the beginning of the civil rights movement, after court
cases such as Brown v. the Board of Education gained national attention, that the federal
government got involved. Lyndon B. Johnson’s Elementary and Secondary Education Act
(ESEA) in 1965 was one of the first pieces of legislation with the purpose of reforming the
American education system. Johnson’s goal was to regulate education through reformation
movements aimed at helping minority and low-income students (McGuinn, 2006). Under this

act, the federal government provided the resources and funds necessary for schools to make
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changes. The focus was on providing opportunities and assistance rather than getting quick,
concrete results.

Over the next couple of decades, opinions were divided about the level of federal
involvement in education that was appropriate and necessary. In 1979, Jimmy Carter founded the
U.S. Department of Education, a decision which obviously increased federal responsibilities in
education. Ronald Reagan, on the other hand, tried to minimize the federal government’s role in
education throughout his two presidential terms in the 1980°s (McGuinn, 2006). Then, in 1983,
the National Commission on Excellence in Education published a report titled A Nation at Risk:
The Imperative for Educational Reform, which brought national attention to the state of
America’s public schools and emphasized that “although education had long been primarily a
state issue, the dire performance of American students had become a national problem”
(McGuinn, 2006, p. 43). This sparked a resurgence of federal involvement in educational policy
during George H. W. Bush’s, Bill Clinton’s, and George W. Bush’s presidencies.

In 1989, the National Council of Teachers of Mathematics (NCTM) released the
Curriculum and Evaluation Standards for School Mathematics. Though states had somewhat
regulated curriculum before, it was always on a localized level and this report was one of the first
instances of the creation of a set of specified standards for a particular subject. This report was
very influential and inspired George H. W. Bush to push for the nation-wide creation of state
educational standards. Throughout his time as president, from 1989-1993, Bush offered grants to
states that developed standards in core subject areas such as math, English, and history
(Rothman, 2013). The Clinton administration continued providing supplemental funds to states
which developed standards when, in 1994, Congress reauthorized the ESEA and Clinton signed

the Goals 2000 Act. The Goals 2000 Act, also known as the Educate America Act, was not
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mandatory, meaning it did not require states to develop their own standards and assessments.
Instead, the Clinton administration continued providing resources to the participating states as an
incentive to make those changes (McGuinn, 2006).

Then, in 2001, George W. Bush’s No Child Left Behind Act (NCLB) went into effect. As
opposed to the Goals 2000 Act, this policy mandated that all states develop standards and
assessment programs. A huge emphasis was placed on the assessment requirements and testing
became mandatory for grades 3-8. Schools, and even teachers themselves, became accountable
for testing results. They were rewarded, often times with funds, for good results, but they also
faced possible punitive actions if the results were not favorable (McGuinn, 2006). At its core,
NCLB was intended to give individual states the power of determining what “proficiency”
means for their students, along with the power of gauging student proficiency levels through
standardized testing. Unfortunately, this policy resulted in some states creating less challenging
sets of standards and assessments to create the illusion of success. Throughout the first decade of
the 21% century, educational standards came to look drastically different from state to state. The
National Assessment of Educational Progress (NAEP), a nationally distributed assessment,
highlighted some of these differences. For example, in 2005, Tennessee had 87% proficiency on
state tests in 4" grade math but only a 28% proficiency on the NAEP. Massachusetts, however,
had a 40% proficiency on state tests and a 41% proficiency on the NAEP. This difference shows
that Tennessee most likely had less difficult standards and assessments than Massachusetts in
this area. NCLB became so results-driven that states began to lose sight of the ultimate goal of
providing all students with the tools necessary to be successful after high school (Rothman,

2013).
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Throughout all of these policy changes, the federal government became increasingly
involved in educational reform efforts. One particular effort meant to reboot the American
education system, however, did not begin at the federal level and has been an entirely state-led
effort. In 2007, during the Council of Chief State School Officers’ (CCSSO) Annual Policy
Forum, state representatives discussed the idea of creating a set of uniform, national education
standards. As a non-partisan nonprofit, the CCSSO helps provide nationwide assistance to the
federal government and the public when it comes to education (“Forty-Nine States and
Territories...,” 2009). The next year, in December of 2008, the CCSSO joined with the National
Governor’s Association (NGA) and Achieve, a nonprofit organization focused on education
reform, and released a report titled Benchmarking for Success: Ensuring U.S. Students Receive a
World-Class Education. This report further encouraged the idea that states should join together
to create a set of internationally benchmarked standards that would raise the bar for all students
(“Benchmarking for Success...,” 2008). With that, the Common Core State Standards Initiative
became a reality.

Development of Common Core

The CCSSO and NGA took the lead on the project, partnering with Achieve, ACT, and
the College Board, and in early 2009 the standards began to take shape. It was decided that the
Common Core State Standards (CCSS) would consist of college- and career-ready standards
included within K-12 standards for English language arts and mathematics. Throughout April
and May of 2009, the first set of college- and career- ready standards was drafted and sent for
review and by June of 2009, 50 states and territories made a commitment to the development of

the K-12 standards. Over the next year, many different work groups drafted the standards and
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made changes based on the feedback received from designated committees and periods of open
public discussion (“Development Process...,” n.d.).

During the drafting and editing stages, there was a set of Standards-Setting Criteria that
the writers of the CCSS followed. This set of criteria was created to ensure that the CCSS
prepare all students for success after high school. The standards are meant to be “essential,
rigorous, clear and specific, coherent, and internationally benchmarked” (“Common Core State
Standards Initiative standards-setting criteria,” n.d.). Essential standards ensure that students
have the necessary knowledge and skills needed to be successful in college courses or training
for the workforce. Rigorous standards require that students use problem-solving skills to apply
known concepts to new situations. Clear and specific standards must be easily taught, and their
learning measured. Coherent standards cover the main ideas of a discipline as a progression of
age appropriate material. Internationally benchmarked standards compare to educational
standards in high-performing countries. Ultimately these guidelines push for standards that are
“fewer, clearer and higher” than the standards of the past (“Common Core State Standards
Initiative standards-setting criteria,” n.d.).

The workgroups for the K-12 mathematics standards consisted of 51 people: 16 of them
worked for different states’ Boards of Education, 22 worked in college settings, four worked in
secondary education settings, one worked in an elementary education setting, two worked for
testing companies, and six worked for other educationally focused groups (“Common Core State
Standards Initiative K-12 standards development teams,” n.d.). Of those 51 people, there were
three men who wrote the majority of the math standards. Those men are: Phil Daro, a member of
America’s Choice and Strategic Education Research Partnerships; William McCallum, a

professor and former Mathematics Department Head at the University of Arizona and a senior
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consultant at Achieve; and Jason Zimba, a former professor of math and physics at Bennington
College as well as a member of Student Achievement Partners. Daro and McCallum both had
previous experience developing state educational standards, which made them prime candidates
for authoring the CCSS. Zimba helped found the Grow Network, a business that provides testing
analysis reports for teachers and parents, and so he also had experience working with educational
standards. Daro, McCallum, and Zimba began writing the standards in September of 2009 and
continued working on them for the next nine months or so until the final draft was released in
June of 2010 (Garland, 2014).

While developing the standards, Daro, McCallum, and Zimba looked closely at standards
already in practice in states across America as well as in other high-performing countries. A
common issue found in most states was that the standards for each subject were extremely dense
but not effective. In other words, states had a large number of standards, but they were not
necessarily of good quality or very challenging. According to Zimba, “the best of them were
little more than test blueprints. They were not a blueprint for learning math” (Garland, 2014, p.
5). So, in order to rectify that problem, the developers of the CCSS conferred with state officials,
teachers, and other experts to create better sets of educational standards. After each draft of the
standards was completed, it was sent to increasingly larger feedback groups in order to make the
most informed decisions possible (Garland, 2014).

There were a couple of periods, in the fall of 2009 and the spring of 2010, when the drafts
were available for public comment. The public’s responses were then taken into consideration as
different work groups made edits to the standards. From September 21 to October 21, 2009 a
draft of the CCSS was available for public viewing, and the CCSSO and NGA analyzed the

feedback. Altogether, 988 online surveys were completed, with each survey representing the
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opinions of one or more individuals. Educators, parents, students, school district staff members,
and state education agency staff members were among some of the people who provided survey
responses, and the general feedback was more along the lines of constructive criticism than
complaints. The respondents felt that the standards would lead to a positive change in America’s
education system but had differing opinions about what content to include. College professors
felt that the mathematics standards were lacking but high school teachers and those working in
vocational fields felt that the standards covered too much material. For example, college
professors suggested that the CCSS go more in depth with solving systems of equations but high
school teachers suggested that they place less emphasis on that topic. Aside from some differing
opinions on the structure of the standards, the overall public response seemed to be positive
(“Summary of Public Feedback...,” n.d.).

On March 10, 2010 the standards were made available for public comment for one last
time. Over 10,000 surveys were completed, with responses coming from all fifty states, the
District of Columbia, and every U.S. territory. As with the survey in 2009, the respondents were
mainly educators and parents. The majority of the responses suggested that people felt
comfortable with the standards as a whole but were concerned about some aspects of the
structure, the implementation process, and the assessment methods. Around 75% of the
responses for the mathematics standards were positive. The remaining 25% of respondents either
felt that the standards were too strongly geared towards those students going into a university,
particularly in science, technology, engineering, and math (STEM) fields, or that the standards
were lacking for all students; along those lines, a majority of teachers felt that too much
emphasis was being placed on teaching processes rather than conceptual understanding. They

were concerned that this way of teaching would lead to more of the teaching-to-the-test mentality
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that was currently in place with different state standards. After careful analysis of the public’s
responses, the standards were sent to the validation committee, in May of 2010, for final
approval (“Reactions to the March 2010 draft...,” n.d.).

The Common Core State Standards Initiative Validation Committee consisted of
professors, teachers, researchers, and other members of the educational community. The
committee was responsible for providing independent validation of the process that was used to
write the standards as well as ensure that the standards upheld the original goals and guidelines
set forth by the CCSSO and NGA. Once the committee found the CCSS to be well-informed,
well-developed, and rigorous enough to ensure that students would be college- and career-ready,
they certified the standards, and in June of 2010 the official Common Core State Standards were
released to the public (“Reaching higher,” 2010). With that phase of the process complete, it was
then time for the ongoing process of implementation throughout the states.

Over the past six years, the Obama administration has fully supported the creation of
national standards, but their support does not mean that the federal government created the
standards (“College- and career-ready standards,” n.d). As said before, the CCSS were and still
are a state-led effort. There were, however, federally granted incentives for those states that
adopted new, rigorous, college- and career-ready standards. The CCSS were promoted more so
than other sets of standards, but there was no specific requirement for states to adopt the CCSS.
The Race to the Top program, an extension of NCLB which was authorized in 2009 under the
American Recovery and Reinvestment Act (ARRA), supplied funding to groups of states that
implemented new and improved standards (“Race to the Top assessment program,” n.d.). There
was originally a $4.35 billion budget for the program and, through an application process, states

had the chance to compete for grant money. States that received grant money have since done a
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lot to ensure their schools provide an education that will prepare all students for success after
graduation. Massachusetts, for example, trained over 1,000 high school teachers to teach AP
classes and has since increased the number of students taking AP courses and exams; Tennessee
used its funds to train 30,000 teachers in the CCSS, to give additional assistance to 167 “Focus
Schools” which showed a significant achievement gap compared to the rest of the state, and to
train new STEM teachers by partially funding two UTeach programs at state universities; Ohio
used grant money to develop hundreds of curriculum resources in support of the new CCSS
(“Setting the pace...,” 2014).

In December of 2015, President Obama signed the Every Student Succeeds Act (ESSA),
a bi-partisan bill which re-authorized the ESEA and replaced the original NCLB. Under this new
law, states are still required to adopt challenging college- and career- ready standards but, unlike
before, the federal government is not permitted to promote any specific standards. Therefore,
there is no longer a strong incentive for states to adopt the CCSS instead of other sets of
standards. More responsibility has been given back to the states in terms of educational policy,
and many of the restrictive limitations and requirements of the original NCLB have been
modified (Klein, 2016). As with any new policy, there will be a necessary period of adjustment
and change. Though it is unclear how states will respond to the changes, it is clear that the CCSS

will continue to be a topic of controversy and a source of value to states and educators.

The CCSS in Tennessee
Initial Implementation Process
From the beginning, Tennessee has been involved in the development of the CCSS. In
2007, after Tennessee was criticized for its low levels of student proficiency on the NAEP,

Governor Phil Bredesen began pushing for education reform. In that year, the state launched its
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Diploma Project, part of the national program of the same name, in order to create new and
improved sets of educational standards. These standards were meant to align better with college-
and career-ready expectations. At this time, Governor Bredesen also served on the Board of
Directors for Achieve. As mentioned above, Achieve was one of the main organizations that
helped start the CCSS Initiative, so it was only natural that Tennessee would join the initiative as
well. In 2009, Governor Bredesen and Education Commissioner Tim Webb officially joined the
CCSS Initiative (“History and fact sheet...,” n.d., p. 2-3).

Throughout the development process, content experts from the Tennessee Department of
Education gave feedback on the standards. These experts participated in feedback groups where
they evaluated the standards’ structure and content, providing suggestions for improvement.
Tennessee was also consistently represented during the periods of public feedback, as dozens of
teachers and parents gave their input. Ultimately, on July 30, 2010, a bill implementing the
CCSS in Tennessee passed unanimously in both the House and Senate of the Tennessee State
Legislature. From there, Tennessee began the lengthy, and somewhat difficult, process of
implementing the CCSS (“History and fact sheet...,” n.d., p. 4-5).

Within Tennessee, the CCSS are referred to as TNCore, but this is only a name
difference, as the standards themselves are identical. The reason for the name change is unclear,
but it most likely has political underpinnings. Since educational policies have typically been a
state-led effort, it is probable that the Tennessee Department of Education wished to differentiate
Tennessee from other states. Perhaps, with the CCSS having a different name, the general public
is less likely to recognize the standards as being part of a national effort, and is therefore less
likely to fight back against the standards. The only real difference between the CCSS and

TNCore, aside from their names, is how the standards are formatted. The order of the standards
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is the same, the wording is identical, but the designs are slightly different. For the purpose of this
study, the current Tennessee standards will be referred to as the CCSS.

Over the past few years, the CCSS have been introduced into Tennessee classrooms
progressively, through stages. During the 2011-2012 school year, the CCSS mathematics
standards were introduced in all kindergarten through second grade classrooms. Then, during
the 2012-2013 school year, the CCSS mathematics standards were partially introduced in third
through eighth grade classrooms, with some, but not all, classrooms using the standards. Finally,
during the 2013-2014 school year, kindergarten through twelfth grade classrooms, in all public
schools, were using the CCSS mathematics standards. So, even though the CCSS were officially
adopted by Tennessee in 2010, the standards were not fully implemented in all classrooms until
three years later. By gradually phasing in the standards, teachers in upper grades were allowed
more time to become familiar with the new expectations and guidelines (“The Common Core

State Standards: Tennessee’s transition plan,” 2012).

Race to the Top

In January of 2010, Tennessee passed the First to the Top bill, signed by Governor Phil
Bredesen. The First to the Top Act was passed with little opposition in either the House or the
Senate of the Tennessee state legislature, and was part of Tennessee’s plan to help its students
become more college- and career-ready. Essentially, the First to the Top Act was Tennessee’s
Race to the Top application. As mentioned above, Race to the Top gave states the opportunity to
receive federal funds for education reform, and thus provided a strong incentive for those states
to adopt the CCSS. Though the CCSS were not finalized at the time of Tennessee’s application,
the state was already involved in the standards reform effort, with plans to adopt the CCSS upon

their release (“History and fact sheet...,” n.d., p. 7). Later that spring, in 2010, Tennessee won
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one of the first Race to the Top grants of a little over $500 million, one of only two grants
awarded at that time (Hamilton, 2010).

During the 2010-2011 school year, Tennessee focused more on other areas of education
reform than it did on the implementation of the CCSS. Starting in the 2011-2012 school year,
Tennessee began using some of its Race to the Top funds for CCSS development and training
programs. During this time, over 200 teachers and educational leaders were hired as Core
Coaches and the CCSS Leadership Council was formed. The Core Coaches received extensive
training from the University of Pittsburg’s Institute for Learning and then used what they learned
to train over 10,000 Tennessee educators. Aside from designated training sessions, the Core
Coaches were recruited to continuously serve as mentors and resources throughout the entire
CCSS implementation process. The CCSS Leadership Council, a thirteen-member team, helped
guide the training programs and implementation of the CCSS throughout the 2011-2012 school
year (Race to the Top Tennessee report year 2...,” 2013, p. 10).

Throughout the 2012-2013 school year, Tennessee built on the progress it had made in
the previous year. The CCSS Leadership Council provided additional support for Core Coaches,
designed CCSS training programs for administrators, and provided instructional tools and
updates for educators across the state. Also, more than 700 additional teachers were trained as
Core Coaches, which allowed more teachers to receive support and guidance. In the summer of
2013, over 30,000 total teachers participated in training workshops. This nearly tripled the
number of participants from the previous year. By the 2013-2014 school year, when Tennessee
fully implemented the CCSS, many teachers had received specific training in relation the CCSS.

Currently, the state offers instructional videos, online modules, and curriculum assistance for
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those teachers who want additional information on how to successfully implement the CCSS in

their classrooms (Race to the Top Tennessee report year 3...,” 2014, p. 13-14).

Common Core Assessments

Along with new sets of standards, new assessments were needed to replace Tennessee’s
old standardized tests. Nationwide, there are two main consortia of states that have developed
Common Core-aligned assessments. Those assessments are the The Smarter Balanced
Assessment and the Partnership for Assessment of Readiness for College and Careers (PARCC).
Originally, Tennessee was a member of the PARCC consortium, with plans to introduce the new
assessment during the 2014-2015 school year. In May of 2014, however, Tennessee introduced a
new law that delayed implementing a new assessment. Lawmakers were concerned that they
would not have the necessary resources for all students to take the high-tech PARCC assessment,
and were worried that it might be too much of a change, too soon. The law required Tennessee to
continue using the Tennessee Comprehensive Assessment Program (TCAP) during the following
school year, and opened the door for new proposals to be sent in for assessments other than the
PARCC (Gewertz, 2014).

Ultimately, Tennessee chose the TNReady assessment, from Measurement Inc., in place
of the PARCC. The TNReady assessment, which is in alignment with the CCSS, was supposed
to be administered in February of 2016. Students were supposed to take the test via computers,
but, on the first day of testing, there was a network outage, and less than 20,000 students were
able to successfully complete the test. For the rest of the students, the assessment had to be
postponed, and paper tests were supposed to be sent out instead (Tatter, 2016). There was a delay
in shipping, however, and so testing had to be postponed once again. Tennessee schools are now

expected to administer the TNReady assessment in late March, as long as everything else goes as
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planned (Reeves, 2016). Currently, Tennessee plans to release the TNReady student results the
fall of 2016, but, with all of the delays in testing, that release date might be postponed as well
(“TNReady parent guide,” n.d.).

Opinions of the CCSS

As there is with any major change, there has been some opposition to the CCSS in
Tennessee. Facebook posts and entire blogs, such as the Momma Bears blog created by an ex-
teacher in East Tennessee, are dedicated to fighting against the CCSS and have garnered some
negative press for the standards. Amidst all the politically charged opinions, however, the voices
of Tennessee teachers hold perhaps the most weight. They are the ones who actually teach the
standards, work with students, and see the changes that the CCSS have had on their classrooms.
Through surveys and studies, different organizations have tried to observe such changes in
teachers’ opinions of the CCSS since its initial adoption in 2010.

The Tennessee Consortium on Research, Evaluation, and Development at VVanderbilt, for
one, has consistently conducted surveys over the past few years. These survey results have
helped gauge teachers’ opinions of the First to the Top Act, and, more specifically, their opinions
of the CCSS. Over the years there has been an evident change in educators’ attitudes towards the
CCSS. In comparison to the 2013 survey results, the 2014 results showed an increase in teacher
opposition to the CCSS. Interestingly, it was found that most teachers do not have much issue
with the standards themselves, but rather the implementation process. Specifically, teachers feel
that they are not receiving adequate support, that they are being unfairly evaluated, and that the
new Common Core assessments are too advanced for their students. The Tennessee Consortium
suggests that there might be some response bias, where unsatisfied teachers were more likely to

respond to the survey, therefore causing the results to be skewed towards a more negative
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opinion. Even if this is the case, the results still provide some valuable insight. Overall, the
results suggest that teachers think the CCSS were not implemented effectively, but that the
standards themselves are not an issue (“Findings from the 2014 First to the Top Survey...,”
2014).

Common Core-Aligned Textbooks- Eighth Grade Mathematics

One important aspect of implementing educational standards is textbook choice. Over the
past few years, the Tennessee Department of Education reviewed new Common Core-aligned
textbooks and developed lists of acceptable, grade-appropriate textbooks. From there, each
district then had the choice of which textbooks they wanted to adopt starting in the 2015-2016
school year. Some of those options for grades 6-8 include the Go Math! textbooks from
Houghton Mifflin Harcourt, the Glencoe Math textbooks from McGraw-Hill, and the Ready
TNCore textbooks from Curriculum Associates (“Official list of textbooks...,” 2015).

In the Chattanooga area, Hamilton County schools chose to adopt the Ready TNCore 8
math textbook for their eighth grade math classes. This textbook is formatted like a workbook,
with spaces for the students to write their answers and notes within the pages. The textbook is
divided into five major units, aligned with the five Domains from the Common Core Grade 8
standards. Within the units, there are lessons, each one focused on a particular Common Core
Grade 8 standard, or a small group of standards. These lessons fall under one of two types: an
understanding lesson or an application lesson. This differentiation between students simply
understanding content and then directly applying the same content to solve specific problems,
comes directly from the Common Core Grade 8 standards themselves. The CCSS are written in a

similar fashion, with each standard building upon the standards before it.
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The understanding lessons are meant to help students relate familiar concepts to new
concepts. Within these lessons, students have the opportunity to see proofs and explanations of
major concepts, explore new ideas on their own, and try multiple methods of problem solving
through guided examples. The application lessons focus more on how those major concepts can
be used to solve problems. Each of these lessons begins with an Explore It section, where
students are guided through a series of questions which help them discover key concepts on their
own. After the Explore It section there are the Modeled Instruction, Guided Instruction, and
Guided Practice sections. Within these sections, students are led through a series of examples,
and then they are expected to work through other problems by themselves, with minimal
guidance from the textbook or teacher. At the end of both the understanding lessons and
application lessons, there are questions which can be used for assessment. Then, at the end of
every unit, there is a cumulative Interim Assessment followed by a Performance Task. The
Interim Assessment is a series of test-like questions and the Performance Task is an extended
problem-based question, with an opportunity for student reflection.

The Ready TNCore 8 textbook is atypical compared to the types of textbooks which were
usually used in the past. While both the traditional textbooks of the past and the Ready TNCore 8
textbook are divided into sections of related material, the Ready TNCore 8 textbook approaches
the material in a unique way. Older textbooks typically presented material in a very straight-
forward manner, with only a few examples and then a lot of practice problems for students to try.
The Ready TNCore 8 textbook, however, encourages students to make discoveries on their own.
Rather than just being told about mathematical ideas, students are pushed to come to the right
conclusions through their own logical reasoning. In this aspect, the Ready TNCore is very much

aligned with the goals of the CCSS. Also, since each lesson is specifically designed to fulfill one
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or more Common Core standards, all of the material included in the Ready TNCore textbook is
relevant to the standards which need to be covered.

There are some potential problems related to the use of such a textbook, however.
Tennessee is currently planning on adopting new mathematics standards in the 2017-2018 school
year and even though the new standards are nearly identical to the CCSS, there are some
differences. Since the Ready TNCore textbook is so specific to the CCSS, some of the new
additions to the standards might not be adequately covered in the Ready TNCore textbook. Also,
since the Ready TNCore textbooks are designed to be a workbook for students, there are some
economic issues as well. If students write inside of the books, the books will need to be replaced
on a yearly basis. Considering that Tennessee school districts just spent millions of dollars on
new Common Core-aligned math textbooks, replacing the books every year would be extremely
expensive. Even if the students do not write inside of the books, using their own paper instead, it
will be at a cost for both parents and teachers. Since the Ready TNCore textbooks are not
hardback, they are not very durable, and will therefore have to be frequently replaced. In some
cases, students might not be given their own textbooks, leaving teachers to make copies of
instructional material. This too, is a costly endeavor. No matter the situation, by replacing the
old, hardback textbooks with new workbooks, schools are going to have to continue spending
considerable amounts of money.

Despite these issues, it was and still is necessary for new Common Core-aligned
textbooks to be adopted in Tennessee classrooms. If teachers are expected to teach the CCSS,
then they should have appropriate materials. It is a shame, however, that these resources were not
utilized until several years after the initial implementation of the CCSS in Tennessee, with only a

couple of years left until new standards are implemented. Typically, new mathematics textbooks
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are adopted every six years or so. However, sources say that the state is prepared to adopt new
textbooks earlier than the projected 2021 date, if need be (“Tennessee textbook adoption cycle,”

2015) (Armstrong, 2015).

Eighth Grade Mathematics Standards - Tennessee and the CCSS

Often times it is asked how different the CCSS are from the Tennessee mathematics
standards which were previously in use. A cross-walk document can help shed some light on
those differences. Though eighth grade mathematics standards were chosen as the focus of this
particular study, other course standards can be compared in the same way. Anyone who wishes
to compare two sets of educational standards can follow the methodology described below, with
adjustments made for subject matter and course level, and come to his or her own conclusions.

Throughout this cross-walk document’s development process, there were some factors
taken into consideration. Those factors helped determine how the cross-walk document was
organized, what was included in the cross-walk document, and what was not included in the
cross-walk document. Each factor embodies a different aspect of the development process, all of
which were accounted for in the final product. A list of those determining factors can be found
below; the old Tennessee Grade Eight mathematics standards can be found in Appendix A; the
Common Core Grade 8 mathematics standards can be found in Appendix B; and the cross-walk

document can be found in Appendix C.

Cross-walk Development Process

Structure: The Tennessee Grade Eight Mathematics standards and the Common Core Grade 8
Mathematics standards are not designed or organized in exactly the same manner. The Tennessee
Grade Eight standards are divided into categories, called Standards, which divide the individual

standards based on their content. The Common Core Grade 8 standards are also divided into
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categories, called Domains, which serve a similar purpose. Within the Tennessee Grade Eight
standards’ Standards sections, there are Grade Level Expectations (GLES), State Performance
Indicators (SPIs), and Checks for Understanding (\'s or CUs). The GLEs give a general overview
of what students should know, the SPIs give more specific instructions for what material should
be taught, and the CUs give detailed examples of what students should be able to do. In the
Common Core Grade 8 standards, the Domains are divided into Clusters, each Cluster containing
Standards. The Clusters are groups of related standards and the Standards describe what students
should be capable of doing, some of them including specific examples of problems. The writers
of the CCSS also developed eight Standards for Mathematical Process which are meant to be
implemented in each course along with the specific course standards. For the purpose of this
project, the Standards for Mathematical Practice were all treated as one single Domain, with each
individual Practice serving as a Cluster and/or Standard. In order to account for the differences in
structure and format, each of the Tennessee Grade Eight Standard sections was matched with a
corresponding Common Core Grade 8 Domain(s). The cross-walk document was then divided
into those related Standards and Domains. The Tennessee Grade Eight standards’ GLEs, SPIs,
and CUs all overlap with the Common Core Grade 8 Clusters and Standards, so there is no
specific distinction amongst those relations within the cross-walk document.

Quantity: The Tennessee Grade Eight standards have a total of five Standards, twenty-six SPIs
and forty-five CUs. The Common Core Grade 8 standards have five Domains, ten Clusters, and
thirty-one Standards. Compared to each other, the Tennessee Grade Eight standards are far
greater in quantity than the Common Core Grade 8 standards. Since there are not enough
Common Core Grade 8 standards for there to be a one-to-one alignment, meaning each

Tennessee Grade Eight standard matches with one specific Common Core Grade 8 standard,



COMMON CORE IN TENNESSEE 24

many of the Common Core Grade 8 standards are used more than once throughout the cross-
walk document. If a specific Common Core Grade 8 standard is used more than once, it appears,
in full text, next to each of the Tennessee standards with which it aligns. In some instances, a
Common Core Grade 8 standard is not aligned with any Tennessee Grade Eight standard. If that
is the case, then the Common Core Grade 8 standard is not listed in full within the cross-walk
document but is mentioned in the cross-walk analysis.

Course-Level: There is some material covered in the Tennessee Grade Eight mathematics
standards that is not covered in the Common Core Grade 8 mathematics standards. Whenever
there was a Tennessee standard with no corresponding Common Core Grade 8 standard, other
Common Core standards, in different courses, were searched for similarities. If there was a
similar standard found in another Common Core course, the course was denoted with an asterisk
in the cross-walk document, but the standard was not given in full. Since the study is focused
specifically on eighth grade standards, it was deemed unnecessary to fully provide other course
standards as well. All Common Core standards can be found at the Common Core website,
www.corestandards.org, or at the Tennessee Department of Education website, www.tncore.org.
Content: The cross-walk document goes through each of the Tennessee standards and the
related Common Core State Standard(s) is provided alongside the Tennessee standard. Two
standards were determined to be aligned with one another if they contain similar wording,
content, or purpose. If a Common Core State Standard is not entirely aligned with one of the TN
standards, but still has some overlap, it is listed as a related standard. In the cross-walk
document, the parts of each standard which are in alignment with one another are underlined.
The parts of each standard which are not underlined were found to be only somewhat related or

were not found to be related at all.
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Design: The design of this cross-walk document was influenced by the design and lay-out of
other cross-walk documents. States such as Wyoming, Oregon, and New Hampshire created
similar guides detailing their respective standards’ alignment with the Common Core State
Standards during their own implementation periods. Their organization methods and general
formatting directly influenced the design of this cross-walk document. Tennessee’s Department
of Education also created its own cross-walk documents for every course, all of which can be
found at the TN Curriculum website, www.tncurriculumcenter.org/mathematics. (CCSSM — TN
standards crosswalk, 2012) During the development of this cross-walk document, Tennessee’s
cross-walk document for eighth grade mathematics was of some influence, but there are several
differences between the two documents. For example, the Tennessee document begins with the
Common Core State Standards and then lists those Tennessee standards which relate to each
Common Core State Standard. This document, however, begins with the Tennessee standards
and then lists the corresponding Common Core State Standard(s). Also, each alignment in the
Tennessee document is assigned a numerical ranking which denotes how well the Tennessee
standards and Common Core standards align with one another, along with a short summary of
how the standards overlap. All of this information makes the Tennessee document somewhat
dense and hard to follow. In order to make this cross-walk document more user-friendly and
transparent, only the standards themselves are included in the document. As mentioned above,
the places in each standard which are in alignment with each other are underlined; underlining
allows for a clear comparison of the standards based solely on what material they have in

common.
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Analysis of Cross-walk Results

From the cross-walk document, certain conclusions can be made on how well the Tennessee
Grade Eight mathematics standards compare to the Common Core Grade 8 mathematics
standards. In some cases the two sets of standards show a lot of alignment, but in some cases
they do not. These discrepancies are clearly seen in the cross-walk document and they give some
insight into which set of standards is better than the other, if that is the case. Below is an analysis
of the cross-walk document, broken down by subject matter into the Tennessee Grade Eight five
main Standards: Mathematical Processes; Number & Operations; Algebra; Geometry; and Data
Analysis, Statistics, & Probability.

Standard 1- Mathematical Processes

This section is most aligned with the Common Core Standards for Mathematical Practice.

Each Grade Level Expectation, like the Common Core Standards for Mathematical Practice,
describes what a good student of mathematics should be able to do, without delving into specific
content. These Grade Level Expectations are not specific to eighth grade alone. They are
identical to those found in the sixth and seventh grade standards and are similar to those found in
the Algebra | standards. Since most of the Common Core Standards for Mathematical Practice
were used more than once in the cross-walk document, this suggests that the Tennessee standards
are unnecessarily repetitive. In particular, GLE 0806.1.2 and GLE 0806.1.8 both express the
need for students to use appropriate problem-solving methods and tools. Also, GLE 0806.1.3 and
GLE 0806.1.6 are similar in the fact that they both require students to use reasoning when
solving problems and communicating their results. Like the Common Core Standards for
Mathematical Practice, there are eight GLEs under the Mathematical Processes Standard. The

fact that some of them were repetitive, however, suggests that they are not as clear and concise
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as the Common Core Standards for Mathematical Practice. In this instance, the CCSS seem to be
more effective, since they are not repetitive and the same Standards for Mathematical Practice
are used for every grade level.

In this section, content matter is featured in the SPI’s and CU’s and most of the SPI’s and
CU’s under the Mathematical Processes Standard are not mentioned elsewhere in the Tennessee
Grade Eight Mathematics standards, nor do they show much alignment with the Common Core
Grade 8 Mathematics standards. V0806.1.3, V0806.1.4, SP1 0806.1.1, and SPI 0806.1.3 are all
never referred to again within the Tennessee Grade Eight standards and are not specifically
mentioned in the Common Core Grade 8 standards either. SPI1 0806.1.1, which refers to
“rate/time/distance” problems, concerns a specific type of linear equations, which deals with
proportional relationships. Though the Common Core Grade 8 standards mention linear
equations, the Common Core Grade 6 standards specifically mention rate/time/distance
problems. This means that under the CCSS, students in Tennessee are expected to be familiar
with rate/distance/time problems a full two years before they were expected to learn this material
under the previous Tennessee standards.

Overall, the Mathematical Processes Standard section of the Tennessee Eighth Grade
standards shows decent overlap with the Common Core Grade 8 standards. The Grade Level
Expectations align strongly with the Standards for Mathematical Practice, but the specific State
Performance Indicators and Checks for Understanding seem out of place and do not align well
with the Common Core Grade 8 standards. Both sets of standards do, however, set over-arching
goals for all students of mathematics and neither set of standards necessarily expects more of
students than the other. When it comes to content, however, the Tennessee Grade Eight standards

appear to be less advanced than the Common Core Grade 8 standards. Therefore, it can be
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concluded that the Common Core Grade 8 standards are slightly more advanced and better

organized than the Tennessee Grade Eight standards in the area of Mathematical Processes.

Standard 2- Number and Operations

This section is most aligned with the Number System and Expressions & Equations
Domains from the Common Core Grade 8 standards. Both the Tennessee standards and the
Common Core standards place a lot of emphasis on irrational numbers, scientific notation, and
the laws of exponents. The Tennessee standards, however, explicitly state that students should be
able to identify the subsets of the real number system, while the CCSS do not. With the CCSS,
the students are supposed to gain a gradual understanding of the real number system without
there ever being a specific standard dictating what they should know. Also, according to the
Common Core Grade 8 standards, students should learn to assess the decimal expansion of a
number and determine if the number is rational or irrational in the eighth grade. Under the old
Tennessee standards, however, students were expected to know that rational numbers have
terminating or repeating decimal expansions in the sixth grade.

Overall, the Number and Operations section of the Tennessee Grade Eight standards
shows strong alignment with the Common Core Grade 8 standards. Though there is some
disagreement in how the two sets of standards approach the real number system and irrational
numbers in particular, there is almost total alignment between the scientific notation standards as
well as the laws of exponents standards. As far as content level is concerned, even though the
Tennessee standards require that students learn about the decimal expansion of rational numbers
earlier than the CCSS, the two sets of standards are generally on par with each other in this area.
Therefore, it cannot be concluded that one set of standards is better than the other in the area of

Number and Operations.
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Standard 3- Algebra

This section is most aligned with the Expressions & Equations and Functions Domains
from the Common Core Grade 8 standards. Both sets of standards involve solving linear
equations in one variable, solving systems of linear equations in two variables, evaluating
multiple representations of linear functions, recognizing both linear and nonlinear functions, and
determining rates of change. Comparing the way that the two sets of standards approach these
concepts, however, reveals some key differences.

Tennessee’s GLE 0806.3.1 concerns algebraic expressions. The only Common Core
Grade 8 standard which shows any alignment with that particular Grade Level Expectation
mentions expanding algebraic expressions as a means to solve a linear equation. There are no
Common Core Grade 8 standards that deal exclusively with algebraic expressions because, under
the CCSS, algebraic expressions are covered in the Grade 6 and Grade 7 courses. Tennessee’s
GLE 0806.3.2 concerns algebraic equations and inequalities of one and two variables. As said
above, there is some overlap in this area since the Common Core Grade 8 standards do mention
solving linear equations of one variable. However, while the Tennessee standards mention linear
equations in two variables and inequalities in one and two variables, the Common Core Grade 8
standards do not. Under the CCSS, inequalities are taught in the Grade 6, Grade 7, and Algebra
courses, with no mention of them in the Grade 8 course.

Both the Tennessee Grade Eight standards and the Common Core Grade 8 standards have
a similar approach to solving systems of equations. They each emphasize that the solution to a
system of linear equations in two variables is the intersection of their graphs, and, under both sets
of standards, students are expected to solve such systems of linear equations. One small

difference in this area is that the Common Core Grade 8 standards require students to start



COMMON CORE IN TENNESSEE 30

thinking of these concepts in real-world situations while the Tennessee standards do not require
contextual understanding of systems of equations until Algebra. Another small difference is that
the Tennessee Grade Eight standards require students to recognize if systems of linear equations
relate two lines that intersect, are parallel, or are the same. In comparison, the Common Core
Grade 8 standards only expect students to understand that the solution of systems of linear
equations is where the two lines intersect, without specifically mentioning the cases where they
do not intersect or where they are the same line. More emphasis is placed on systems of
equations in the Common Core Algebra course standards.

Linear and nonlinear functions are covered in both the Tennessee Grade Eight standards
and the Common Core Grade 8 standards. Under both sets of standards, students are expected to
evaluate different representations of functions, identify the slopes of linear functions, and also
graph functions. Within the CCSS, functions are first mentioned in the Common Core Grade 8
course, there is a clear and consistent distinction between functions and equations, and a lot of
emphasis is placed on the graphs of functions. In comparison, the Tennessee standards do not
consistently emphasize the difference between functions and equations. Unlike the CCSS,
functions are first mentioned in Grade Seven of the Tennessee standards. Though the notion of a
function is clearly defined in the Grade Seven standards, the Grade Eight standards do not
include a review of the concept or a clear separation of functions from equations. Also, the
Tennessee Grade Eight standards require students to distinguish particular types of nonlinear
functions, specifically quadratic and exponential functions, as well as compare their rates of
change to those of linear functions. While the Common Core Grade 8 standards do express a
need for students to recognize if a function is nonlinear, there is no mention of quadratic or

exponential functions within this course level. It is not until the Algebra course, and later high
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school level courses, where specific types of nonlinear functions are introduced in the Common
Core standards.

Slope is also covered in both sets of standards and, for the most part, the Tennessee
Grade Eight standards and the Common Core Grade 8 standards are aligned in this area. They
both require students to determine rate of change, or slope, from different representations of data.
They both mention proportional relationships and emphasize that the unit rate or constant of
proportionality is the slope. One minor difference is that the Common Core Grade 8 standards
place importance on students being able to compare different proportional relationships, but this
is not explicitly stated in the Tennessee Grade Eight standards.

Overall, the Tennessee Grade Eight and Common Core Grade 8 standards in this section
were found to be fairly aligned. Though there are some differences in the approaches taken by
both sets of standards, the same basic concepts are still there. Where there are disagreements
concerning when certain material should be taught, one set of standards is not consistently
behind or ahead of the other. In some areas, the old Tennessee standards introduce material
earlier than the CCSS and in other areas the CCSS introduce material earlier than the old
Tennessee standards. Therefore, it cannot be concluded that one set of standards is more
advanced than the other in terms of algebraic content. However, the Common Core Grade 8
standards consistently differentiate between equations and functions and the Tennessee Grade
Eight standards do not. The difference between an equation and a function is a critical concept
for any student of mathematics to learn; since they emphasize student understanding of those
concepts, the Common Core Grade 8 standards are more effective than the Tennessee Grade

Eight standards in the area of algebraic content.
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Standard 4- Geometry

This section is most aligned with the Geometry Domain from the Common Core Grade 8
standards, and it also shows some alignment with the Standards for Mathematical Practice.
Compared to the previous three sections, this area has far less overlap between the two sets of
standards. Both sets of standards place emphasis on the Pythagorean Theorem, angles formed by
parallel lines cut by a transversal, and general precision when taking measurements. Aside from
those similarities, however, the two sets of standards have little in common.

One major difference is how they each approach the concept of angles. Under the
Tennessee Grade Eight standards students are expected to fully understand all the relationships
among angles formed from parallel lines and a transversal. Under the Common Core Grade 8
standards, however, this topic is only briefly mentioned and is later elaborated in the Algebra
course standards. The Common Core Grade 8 standards give more attention to the angle
relationships found in triangles, mentioning how they can be used to determine triangle
similarity. Those concepts are not mentioned in the Tennessee Grade Eig