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Executive Summary
The Hatboro-Horsham (HHSD) Mathematics Curriculum Review Committee began working in
the spring of 2019. The work done by the committee over the past year is the work described in the
year one processes outlined in the HHSD Curriculum Review Guide. HHSD uses a six-year cycle to
review its curriculum content. The committee is comprised of classroom teachers and administrators
from HHSD.
This report begins with an overview of the current K-12 math curriculum structure in HHSD.
It describes the courses students take and the structural ways students begin to follow different
pathways in their mathematics learning at the beginning of sixth grade. The resources used are
generally described and the content standards used to determine the content of the courses are
summarized. During its work, the committee saw the development of a guiding, district-wide
philosophy of mathematics instruction as a key need and developed this over several months during
the review process.
The committee engaged in extensive data analysis in areas they identified as in need of
deeper scrutiny than our annual district data reviews elicit. This included a general overview of
standardized assessment trends. The relationship between standardized assessment results and
progress reporting practices was analyzed. The committee took care to provide a demographic
analysis of student experiences within the system by socio-economic status and race, including
standardized test results, as well as the demographic makeup of courses structured through
acceleration and use of phases, HHSD’s terminology for the practice of tracking. Additionally, a data
tool was used to identify local and regional schools that are demographically most like HHSD and
some common aspects of student performance within that peer cohort were compared.
The committee identified eight broad areas of concern within the current K-12 curriculum that
represent opportunities for growth and made nineteen specific recommendations as to how
improvements could be made. These areas included: the alignment of K-12 critical learning by grade,
tracking and the use of phases, the effectiveness of middle school acceleration scheme, consistency
in the K-12 use of acceleration, consistent practices in the development of fact automaticity in the
elementary grades, programs of intervention for struggling students, consistent assessment
practices, and secondary coverage of relevant math topics.
The report concludes with a description of next steps. The primary work for HHSD in the
next year will be updating planned curriculum to reflect the recommendations, reviewing and
selecting resources aligned to the philosophy of math instruction developed by the committee and
recommending those resources for use, developing timelines and action steps for the other
recommendations, and communicating to all constituents the various aspects of the review and
what they mean for the direction of the math curriculum in HHSD.
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Process
Our curriculum review process was guided by the Hatboro-Horsham Curriculum Review
Guide. It can be retrieved from the HHSD Curriculum Office homepage. The process used for this
review is outlined in that document. This review was the first to be done under the current
curriculum review guidelines, which were revised during the 2018-19 school year.
The mathematics curriculum review team was convened a bit earlier then the review
document requires. This was done in anticipation of using a new process for the first time, as well as
the scope and of a mathematics curriculum which guides the learning of all students from
kindergarten through 12th grade. Because mathematics is at the core of all educational curriculum
plans, there is substantial data to review, as well as a number of courses, resources, assessments,
guidelines, and practices to review. Additionally, because mathematics can be subject to
disagreements in the field regarding best practices, there was some anticipation of the need to
justify and clarify with regard to the design of a world class mathematics curriculum to our educators
and to our public. There was an expectation that the committee would need to provide a blueprint
for change and communicate directions and rationale to all our constituents and stakeholders.
The curriculum review team solicited membership on a volunteer basis with the intent of
providing a representation of teachers and administrators across buildings and grade levels. To that
end, our review committee consisted of 10 classroom teachers (5 elementary, 2 middle, 3 high
school), 2 teachers on assignment, 3 building-level administrators, and 2 central office
administrators. Everyone on the committee is either a current or former mathematics teacher. Two
of the teachers are special education teachers.
The whole committee met nine times prior to finalizing this report and cancelled a few
meetings because of the pandemic school closures in the spring of 2020. While the structure,
content, and general recommendations of this report were largely determined by the time of the
school closures, much of the feedback and editing were finished virtually in the spring of 2020. The
key work of the committee was identifying areas for growth within our district math programs,
compiling and editing the philosophy of math instruction and associated practices (appendix A), and
critically reviewing the various components of this report as they were drafted. Sub-committees
were formed from this larger group for the purpose of conducting a review of data associated with
our mathematics programs and reviewing academic literature for best practices in mathematics
instruction.
The review cycle described in the curriculum review guide is a 6-year cycle and this report is
the product of the first year of work. The recommendations in this report are intended to guide the
work with our mathematics curriculum for the next six years until the math curriculum is reviewed
to this degree again.
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Curriculum
Description of K-12 Courses and Sequence
The school district of Hatboro-Horsham has a mathematics program that is similar to
traditional American K-12 school districts. Mathematics content builds from K-12 through several
common mathematics content strands: numbers and operations, algebraic concepts, geometry, and
measurement and data. These are the broad areas of content used to describe mathematics in the
Pennsylvania Department of Education’s Academic Standards for Mathematics (2014), commonly
referred to as the PA Core Standards for Mathematics. These standards can be found in Appendix C.
These standards are Pennsylvania’s customization of the national Common Core State Standards
(CCSS) adopted by most states in the early 2010s. In practice, there are few differences between
these sets of standards other than the specific nomenclature Pennsylvania uses to describe the
content and a few instances of wording.
Structurally, the number of mathematics courses K-12 increases as students move through
the grade levels. While some of this is due to the availability of elective courses at the high school,
the primary driver of this increase is the practice of tracking students beginning at the middle level.
As students at our high school are required to take 4 math credits to graduate, this means that most
students effectively take a math course each year of their K-12 experience in HHSD.
To appreciate the structure of our mathematics curriculum, it is important to grasp the
difference between a few different common practices for grouping students while they move
through the curriculum.
In-class grouping is a common practice done by educators at the classroom level. It involves
breaking the class into smaller groups based on some characteristic for the purpose of providing
different instruction. This is commonly done on the instructor’s perception of student competence
relative to the current learning, perhaps allowing the teacher to provide remedial instruction to
some students while others receive a lesson that extends or enriches the current learning. This is not
the sole purpose for in-class grouping; another common benefit of this practice can be allowing
teachers time to individually discuss learning with students, allowing them to provide formative
feedback to students on their work or understanding while other students complete different
learning activities or routines associated with the curriculum. In class-grouping can have benefits
when the groups are fluid, flexible, and created in a way that does not draw a regular distinction
between high- and low-achieving students. This flexibility and regular regrouping is critical to
avoiding detrimental perceptions by the students of their own mathematical ability.
These strategies are used by all teachers throughout the HHSD curriculum, but are the only
regrouping strategies used for students in grades K-5, where the student experience of the math
curriculum is homogeneously designed: there is only one math course for first grade students, only
one for second graders, etc. Teachers use the same resources and move through the curriculum at
roughly the same pace in grades K-5. There is no “between-class” regrouping of students.
Between class regrouping is commonly known as tracking. Here in HHSD the term “phase” is
used to draw the distinction between common curricular content for which students are regrouped
based on perceived ability. Phases begin at the high school level, grades 9-12 being the only place
where the same class, such as Algebra I, might be offered in two phases: Algebra I Academic and
Algebra I College Prep. Substantial discussion around tracking and its outcomes is made in other
sections of this report.

6

Acceleration is another practice in place in HHSD but differs from tracking. Acceleration
refers to the compacting of year-long courses so that content normally covered in a year’s time is
covered in less. This allows for three courses to be covered in the time needed for two, or some
similar plan of acceleration. Acceleration through the mathematics curriculum formally begins in
grade 6 in HHSD.
The critical difference between tracking and acceleration can be thought of as a difference
between quantity and quality. In tracked or phased classes, perceived differences in the ability of
students is used to regroup students into different offerings of the same course where the quality of
the course differs: students in college prep courses receive more rigorous content than students in
academic courses, and students in honors courses receive more rigorous content than students in
college prep courses. They are all learning the same basic content, but there are differences in the
rigor of that content and the expectations for student performance. In an accelerated curriculum,
the difference is quantity: students cover the same content more quickly in accelerated courses, and
hence cover more in a given period of time than they would in a non-accelerated course.
The chart below shows the existing course sequences through the middle school, where
points of acceleration exist prior to the start of students’ grade 6 and grade 8 years.

Possible MS Math Pathways

6th GRADE

ADV MATH 6

7th GRADE

ALGEBRA

8th GRADE

GEOMETRY

(mixture of
6/7/8 )

ALGEBRA

MATH 6

MATH 7

MATH 8

The course sequence for the high school is below and shows the typical experience of
students in different phases. The effects of middle school acceleration can be seen in the different
starting courses for students based on their assigned phases. In this chart, students who continue to
accelerate through the curriculum are represented by the row labeled “accelerated.” For these
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students, many take Multi-Variable Calculus, a college-level course that exceeds the ending point of
most traditional high school math offerings.

Possible High School Math Pathways

9th

10th

Required to take
Math both
semesters

1
Math required,
students may opt
to take 1 each
semester

11th

12th

1
Math requirement
Math required, many
dependent
students take 1 each upon number of
semester
credits taken prior to
senior year

Academic

Alg I

Prob/Stat

Geo

Alg II

Advanced Topics

College Prep

Alg 1

Prob/Stat

Geo

Alg II

Trig

Trig

Pre-Calc

Honors

Prob/Stat

Accelerated Prob/Stat

Alg II

Alg II

and/or
AP Statistics

and/or
AP Statistics

Trig

AP Calc A AP Calc BC

and/or
AP Statistics

and/or
AP Statistics

AP Calc A

AP Calc B

Multi-Variable Calc

** For the CP track, students can take Pre-Calculus and Calculus at the CP level by taking two math
courses during their 10th and/or 11th grade academic years

Instructional Resources
Hatboro-Horsham uses a number of different instructional resources. Elementary schools
use McGraw Hill’s Everyday Mathematics series, adopted in 2008 and having gone through two
updates since that time to reflect changes to the national math standards. The series was most
recently updated in 2015 to reflect the Common Core State Standards adoption. Hatboro-Horsham
renewed its teacher materials at that time. The series, popular in Montgomery County, is noted for
robust lesson plans, extensive use of manipulatives, its use of games to reinforce skill fluency, and
includes an online element which was purchased during the renewal in 2015.
Our middle school utilizes custom-built curricula for grades 6 and 7 and the Mathematics in
Focus series for grade 8 math. Beginning with Algebra I, the secondary math sequence currently
takes a course-specific approach to resources, with a traditional textbook being the core
instructional resource. The selection of resources sometimes varies across phases and schemes of
8

acceleration. For example, not all students use the same Geometry text depending on what year and
in which phase they took the course. This leads to a range of text resources across grades 7-12 with
the work of selecting the text for recommended adoption for a course typically done by the teachers
revising or teaching the course. The availability of online resources varies by text. In recent years,
textbooks publishers have moved away from a perpetual online license that accompanies textbook
purchase to a subscription license for richer online content to accompany the online text. While this
improves the experience for students and teachers and offers more interactive content, it has
negated potential savings from using online materials published in tandem with traditional textbook
series.
In the field, multiple organizations have published free online resources for mathematics
instruction. Some of these are in use in Math 6 and Math 7. These types of materials represent a
cost-reducing option for districts with robust 1:1 computer program like Hatboro-Horsham. While
some of these are very well-designed, they may lack the full range of bells-and-whistles that
traditional textbook vendors offer through their more expensive subscriptions.

Standards
In the past three decades, delineation of curriculum content has been done through the
publication of standards, descriptors of what is to be learned. These are typically organized by grade
level of in bands of several grades. Pennsylvania uses an adapted version of the national common
core standards (CCSS) for mathematics adopted by most states several years ago. The PA Core
standards mirror these national standards in most course content and are organized by grade level
K-8. High school standards are described as a single band, a nod to different structures common in
high schools, for example, some schools sequence Algebra II before Geometry and some after, while
other use an integrated approach that teaches aspects of these together.
The content standards are organized into four broad areas of math. Instruction includes
content from each of these areas at every grade level to varying degrees:
1.
2.
3.
4.

Numbers and Operations
Algebraic Concepts
Geometry
Measurement, Data, and Probability

Standards typically also include practice standards meant to complement the content
standards and provide students with a sense of the intellectual practices and habits of mind that
define the ways of working within the field. These practice standards are not content to be learned
but ways of developing, organizing, and applying knowledge. Like the content standards, these
standards recur annually for students. From a teacher’s perspective, they provide substantial insight
into how content should be taught. The PA Core Standards for Math mirror the National Common
Core Standards with eight practice standards:
1.
2.
3.
4.
5.
6.
7.
8.

Make sense of problems and persevere in solving them.
Reason abstractly and quantitatively.
Construct viable arguments and critique the reasoning of others.
Model with mathematics.
Use appropriate tools strategically.
Attend to precision.
Look for and make use of structure.
Look for and make sense of regularity in repeated reasoning.
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This committee’s discussions often came back to how these practice standards provide one
key to the improvement of our math curriculum. While there is little debate over what should be
taught in terms of content, there are a range of opinions about how it should be taught, and the
ways students are asked to engage in doing mathematics. The practice standards provide clear
direction, but it is these aspects of the standards that feel new to teachers and often unfamiliar from
their own experience as a learner of mathematics.
The Pennsylvania Core Standards for Mathematics can be reviewed in more detail in
appendix C.
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Review of Literature and Best Practices
Over several months, the review committee engaged in a review of literature related to
trends and recommendations in the field, seeking to establish the most current research-based
evidence about what constitutes effective mathematics instruction. To do this work, the committee
engaged with EAB Research, a district partner who specializes in aggregating research for
educational uses, as well as Hanover Research, another district partner who does the same. Another
critical resource was the National Council for Teachers of Mathematics, a nationwide educational
organization that provides guidance to schools about research-based best practices. These three
organizations provided a substantial basis of best practice that is reflected in this report. The
committee membership is a group of devoted and deeply professionally involved educators who
keep abreast of trends within the field. Their personal knowledge and resources were a substantial
driver in this work as well.
As much of the research is referenced in various sections throughout the report, this section
will serve as a general summary of the group’s approach to literature review rather than an
exhaustive listing of what guided its recommendations. While the reference section of this report
lists works cited within the report, it is far from an exhaustive list of literature the group used to
develop its thinking. The group’s work together and the level of professional engagement by its
members resulted in a more extensive sharing of math research and practices than is reflected in the
report itself.
The issue of what content to teach in mathematics has been largely resolved by content
standards. In the past 30+ years, the education system has navigated several iterations of standards
from various national or regional organizations and state departments of education. The CCSS
represents the du jour common iteration of standards and will hopefully bring a prolonged period of
stability to the issue of what to teach in math. These standards are not free of criticism nor cosmetic
revisions by the various state departments of education, but they do represent the closest the US
has come to a national common curriculum. A cynical viewer of the standards might recognize the
bonanza that significant revision represents to peddlers of instructional resources and presume it
only a matter of time before the CCSS undergo some significant change or replacement, but for the
moment, the issue seems more settled than at any time in the previous decades.
Importantly, while the issue of what to teach has been largely resolved, the review
committee acknowledges that the every-few-years shifts that the standards movement has brought
educators demands that care be taken to ensure that educators at each grade level have a deep
understanding of what is to be taught at each grade level. The committee makes specific
recommendations about this work in the recommendations section of this report.
The literature reviewed by the committee focused on areas of instructional practice, or how
to best teach the content and develop deep understanding of the content; assessment, or how best
to provide feedback that furthers learning and how to measure student learning; and equity, or the
practices that maximize opportunities and learning for all students. To this last point, the committee
acknowledges that HHSD is currently engaged in initiatives to ensure that our system meets the
needs of all our students and hopes this report will be viewed as an extension of that work. The
mathematics curriculum and its traditional implementation in the US has produced generations with
painful memories of learning math. Care was taken by the committee to consider what type of
curriculum can better engage all students in developing mathematical self-efficacy and produce
graduates who see themselves as prepared to engage in and utilize math in their thinking and work.
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The philosophy of instruction and best practices (appendix A) is a good summary of the
committee’s determinations in this regard. It is the hope of the committee that this will become the
shorthand for the changes the committee believes will improve our practices in Hatboro-Horsham. It
can represent a north star for the many HHSD educators that will do the work of growth and
implementing change. As recommendations are put into action, it can serve as an important
indicator of whether that work is on the right track.
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Student Performance
The Hatboro-Horsham school district engages in annual reviews of its yearly test data and
building-level processes are in place to identify collective and individual student concerns. A
subcommittee of the math curriculum review committee engaged in an analysis of student
demographic and performance data to elicit evidence pertaining to several key questions that are
not typically part of these annual processes:
•
•
•
•

Do factors such as socio-economic status and race influence the ways students experience
the math curriculum?
Do progress reporting processes provide a sense of how students will perform on
standardized assessment measures?
How does HHSD student math performance compare to statewide averages?
Accounting for demographics, how does HHSD student math performance compare to
similar school districts?

Because standardized tests are strongly correlated with demographic factors such as socioeconomic status and race, the committee was particularly interested in examining the effects of
these variables on our K-12 math curriculum. As HHSD is currently engaged in a multi-year initiative
for equity and excellence aimed at ensuring the best experience and opportunities for all students,
examining these aspects of our system was considered an important part of the review process for
the committee.

Demographic Description of the HHSD K-12 Mathematics Program
During the 2018-19 school year the Hatboro-Horsham School District enrolled 4,763
students in grades K-12. Of these, 29% were economically disadvantaged. 2.4% are English Language
Learners. 18.1% are part of the district’s special education program with individualized education
plans. 4.6% of HHSD students are classified as gifted.
There are slightly more male students (50.6%) than female (49.4%). Over time, HatboroHorsham has slowly become more racially diverse, with the percent of Asian, Black, Hispanic, and
multi-racial students increasing. In 2018-19, Hatboro-Horsham students were 6.7% Asian, 5.7%
Black, 8.4% Hispanic, 75.5% White, and 3.4% two or more races, with a small percent of students
(0.3%) fitting another racial descriptor.
Hatboro-Horsham students are organized into six schools including four K-5 elementary
schools, one grades 6-8 middle school, and one grades 9-12 high school. The 2018-19 school year
was the first of a planned two year combining of two elementary schools, Crooked Billet and
Hallowell Elementary Schools, into one building during a planned two-year construction of a new
Crooked Billet Elementary School. The district was in its second year of implementing a full day
Kindergarten program after having a half-day program in prior years. Students take math every year
in grades K-8 and typically each year in high school, where 4 credits of math, or the equivalent of
one course per year, are required of all students.
The committee looked at the enrollment by race of secondary courses as it is in the middle
school when acceleration begins that courses first have the potential to become less heterogeneous.
By the high school, the scheme of acceleration at the middle school becomes even more stratified
due to the introduction of phases (honors, college prep, and academic courses are introduced).
The charts below show the racial make-up of various Algebra I experiences for HHSD
students in the 2018-19 cohort. This experience ranges across four iterations: students who take
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Algebra I as 7th graders in the middle school accelerated scheme, students who took it as 8th graders
in the accelerated scheme, students who took it at the college prep level as 9th graders, and students
who took it at the academic level as 9th graders. The charts below were taken from first semester
data for the 2019-20 school year. Most 9th grade students who did not take Algebra during grades 7
or 8 take Algebra I during the first semester.

Hatboro-Horsham High School Enrollment by Race

Asian

Black

Hispanic/Latino

Multi-racial

White

Algebra I Academic Enrollment by Race, 2019-20

Asian

Black

Hispanic/Latino

Multi-racial

White
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Algebra I College Prep Enrollment by Race, 2019-20

Asian

Black

Hispanic/Latino

Multi-racial

White
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There are real disparities in the way students of color experience Algebra I in HHSD. The
trend becomes pronounced when we look at enrollment in AP mathematics courses. There are
variations in the way students select these courses involving more prerequisites in the case of
Calculus, and yet for a more accessible course like AP statistics it’s worth noting that the typical
sequence for high school students described in the curriculum section, students in the academic and
college prep phases don’t typically move to an AP course later. Because of the way Algebra is
experienced, this means that for the typical student their path through senior year mathematics is
usually determined by their placement in grade 8 mathematics four years earlier. This data was
again captured from semester I courses for the 2019-20 school year:

Conversely, there are courses for students who have demonstrated exceptional support needs
prior to or after entering the high school. Some students enter the high school and take a sequence called
Math 9 through Math 12. For 2019-20, the chart below represents the racial makeup of those courses:
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There is a clear trend of under-representation of students of color in upper-phase courses and
over-representation in our lowest phases and course offerings. The lack of representation of black and
Hispanic students in our AP math courses reflects the under-representation of those students in
accelerated and honors courses, sequences which begin in 6th grade and continue to stratify students into
phases into high school. These charts are important to the recommendations the committee makes
about the use of academic phases and acceleration schemes, detailed later in this report.
Similar analysis was done by socio-economic status. The charts below provide snapshots of all
9th grade math course enrollment in 2019-20 by phase and economic status:

HHSD K-12 Enrollment, 2018-19

Economically Disadvantaged

Not Economically Disadvantaged

HHSD Grade 9 College Prep Math
Course Enrollment, 2019-20

Economically Disadvantaged

Not Economically Disadvantaged

HHSD Grade 9 Academic and Basic
Math Course Enrollment, 2019-20

Economically Disadvantaged

Not Economically Disadvantaged

HHSD Grade 9 Honors and Accelerated
Math Course Enrollment, 2019-20

Economically Disadvantaged

Not Economically Disadvantaged

Similar to trends seen during our analysis of course enrollment by race, there are stark
demographic differences in course enrollment when viewed through the economic status of the
students. Economically disadvantaged students are over-represented in acadmic phase courses and
underrepresented in honors courses. This tendency is not unique to HHSD; a staggering body of
17

research correlates socio-economic status to academic success. However, given the extensive
stratification of math instruction through the combination of phases and acceleration, this committee
highlights this information to bring about candid discussion about whether these structures are
equitable and whether they really do work to the benefit of all students. The achievement gap,
inasmuch as our phases spotlight it, might also be described as an opportunity gap.

Standardized Assessment Results
The primary standardized assessment used in HHSD schools that provide insight into the
health of the mathematics curriculum are the Pennsylvania System of School Assessment (PSSA)
given in grades 3-8, and The Keystone Algebra I exam, typically taken at the end of the Algebra I
course by middle and high school students. These are the only standardized measures taken by all
students. The SATs are taken by many students at the high school and are used in this report as a
means of comparing HHSD performance to other similar districts. The SAT and other national
standardized tests vary in the extent of their implementation across schools and districts and as such
is a slightly less reliable indicator as schools where more students take the test tend to see a slight
decline in their overall average scores.
HHSD has seen good mathematics scores relative to state average performance levels on the
PSSA tests even after the test proficiency levels were modified with the introduction of PA Core
Standards in 2015. Annual reports of student performance on these tests are made to the HHSD
School Board of Directors and these reports are not duplicated here beyond the chart summaries
below.
Overall, district performance on the math PSSA has declined in the past three years but
remains good relative to statewide averages.

However, there are pronounced disparities in the way specific demographics within HHSD
perform on the state tests. These disparities were acknowledged prior to this report, and the
committee had several discussions that merged the current district initiatives for equity and
excellence with the reality of what students experience within our K-12 math curriculum. The
committee believes that if realized, the recommendations made later in this report set the
foundation for narrowing or eliminating these achievement gaps. While these disparities are not
unique to mathematics test results, it is the hope of this committee that these recommendations
will help curriculum review teams in subsequent years in determining paths for improvement.
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Broken out by grade, the chart below gives the performance of each grade level over time.
For each grade level, each year of performance represents an entirely different cohort of students
taking the test, so the progress of specific groups must be viewed diagonally on the chart. Further,
statewide overall performance in terms of student proficiency tends to decrease over time (i.e., far
more students are successful on the grade 3 PSSA than the grade 8 test) and this must be considered
when reviewing longitudinal cohort performance.
HHSD PSSA Math Performance Summary by Grade, Percent of Students Rated Proficient or Advanced

MATH 3

4

5

6

7

8

2015

68.3

65

66.7

59.7

46.2

41.7

2016

68.5

74

69.6

70.7

56.2

49.7

2017

62

64.6

66.2

61.1

60

41.9

2018

66.5

51.5

58.8

58.7

54.2

53.4

2019

57.7

61.8

47.1

51.7

46.2

48.5

HHSD 2019 PSSA Performance by Grade, Percent of Students Proficient or Advanced

2019 PSSA

DISTRICT
MATH

STATE
MATH

3

57.7

55.8
19

4

61.8

46.3

5

47.1

42.9

6

51.7

39.1

7

46.2

38.5

8

48.5

32.4

Despite generally favorable performance relative to the state averages, concerns about
mathematics performance have been raised in the past few years during these annual reports,
focused both on overall performance and the performance of specific demographic subgroups. The
prevailing sense is that while our most talented math students fare well, many others do not meet
their full potential as they move through our system and our overall scores could be improved.
However, even concerns with our top performing math students were uncovered during our review.
These concerns are reflected later in this analysis in the section making recommendations for the
middle school acceleration scheme.
HHSD Algebra I Keystone Performance, Percent Rating Proficient or Advanced

2018 – 19
KEYSTONE
EXAMS
ALGEBRA I

DISTRICT

STATE

11

11 GR
COHORT

TH

GR COHORT

65.7

TH

45.2

While performance relative to the state average is strong for the Keystone Algebra I, the
Keystone tests have been the topic of much discussion during reviews of test data during the past
few years. At its high school, HHSD does not require students to retake the Keystone Exams as it has
not been a graduation requirement for several years. Many districts in the region do make this
requirement to varying degrees and this results in the performance of HHSD students appearing
comparatively lower than would be the case if this requirement were made. It has been the
collective sense of district leaders and school directors that students are generally over-tested and
they would prefer to see students concentrate preparation and retesting efforts on tests that are
more significant to their future, such as the SAT or ACT used by college admissions. An additional
factor has been the desire not to penalize lower-performing students by having them forego an
elective course to take a Keystone remediation course, as is the practice in some other districts. The
general approach to Keystone remediation will be revisited as graduation requirements have been
updated for the class of 2022, and Keystone success appears to be the simplest path to fulfilling a
complex new set of pathways to graduation.
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This committee also questioned whether the methods we use for reporting student progress
aligned with the performance of student progress on state tests. The prevailing concern is whether
our current grading system is truly providing students and families with a sense of student math
proficiency relative to the rigorous guidelines for proficiency found on the PSSA. Analysis of progress
report grades and PSSA scale scores revealed that while a strong correlation exists (for a given grade
and the years examined, the range of r was between 0.63-0.79) between elementary progress report
grades and PSSA performance in mathematics, there are concerns about the progress report grades
being misleading indicators of a student’s likelihood of success on the PSSA. While grades take many
factors into consideration beyond test performance, generally it was common for student who later
scored below basic on the PSSA to receive comfortable passing grades.
Average Student Progress Report Grade by PSSA Performance Category, Grades 3-5, 2018-19
Grade 3
Grade 4
Grade 5

Advanced
94.1
94
95.6

Proficient
88.8
88.3
89.1

Basic
83.1
81.8
83.8

Below Basic
78
78.7
80.4

This pattern holds true for students in grades 6-8, with progress report grades having a
slightly less but still generally strong correlation (r ranged from 0.5-0.69) with PSSA performance
than was found for grades 3-5. Again, the grades themselves did not necessarily raise concern about
the PSSA results for students who went on to score basic or below.
Average student Progress Report Grade by PSSA Performance Category, Grades 6-8, 2018-19
Grade 6
Grade 7
Grade 8

Advanced
94.6
94.2
96.7

Proficient
90.7
90.6
92.3

Basic
83.2
84.6
88

Below Basic
82.4
78.9
80.2

While 2018-19 results were used for the charts above, similar trends existed in the previous
two years of data. The committee does not mean to suggest that reported grades should be strictly
determined by standardized test results, and in fact advocates for a wider range of methods of
assessing students than traditional tests. This analysis was undertaken for the benefit of our
educators and our community so that the differences between these two measures of student
success can be better understood.

Peer Cohort
One aspect of our review involved identifying school districts that are similar to HatboroHorsham for comparisons of student mathematics achievement. The identification of districts was
made using Hanover Research’s Data Lab tool, “Peer Generator.” Peer Generator asks participants to
weight six variables that are widely acknowledged by researchers to impact student achievement, in
terms of their importance. Those variables can be rated on a 4-point scale: “not important,”
“somewhat important,” “important,” and “very important.” The default weighting for these is
“important.” The data for this tool is a few years old but that is standard for most social science
analysis of demographics; it makes use of Us census data from 2016 and NCES data from school year
2015-16. A “regional” analysis was done, meaning that districts from neighboring states are
considered in the analysis; this actually yielded a more localized sample than the “state” analysis,
where districts are only from Pennsylvania, and the “national” analysis was barely different from the
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regional analysis. The six variables considered for weighting and the specific weighting used in this
analysis are:
•
•
•
•
•
•

Median Income (important)
Enrollment (somewhat important)
Percent of Minority Students (very important)
Percent of Special Education Students (very important)
Percent of English Language Learners (very important)
Percent of Free and Reduced Lunch Students (very important)

For this analysis, the last four variables were specifically discussed by the data analysis team
as variables for examination in other types of analysis for this report, and so these were the most
highly rated. Enrollment was slightly deemphasized as this prevented the exclusion of local peer
districts that are demographically similar but different in size.
HHSD Peer Districts:

Local PA Districts Similar to HHSD (ranked by
similarity)
Spring-Ford SD
Colonial SD
Pennsbury SD
Souderton Area SD
Quakertown Community SD
Owen J. Roberts SD
Methacton SD
Pennridge SD
Upper Perkiomen SD
Neshaminy SD

Ten Most Similar Regional School Districts
(ranked by similarity)
Washington Township SD, NJ
Spring-Ford SD
Connetquot Central SD, NY
Vernon Township SD
Colonial SD
Hazlet Township Public School District, NJ
Pennsbury SD
Spotswood Public SD, NJ
Souderton Area SD
Quakertown Community SD
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This peer group allows for two types of analysis. Pennsylvania school districts can be
compared based on Keystone and PSSA scores, but districts from New Jersey and New York use
different state tests that obscure this comparison. All districts nationally engage in some standard
measures such as the SAT, ACT, and AP tests. These are useful measures for secondary mathematics
performance, but do not allow for analysis of lower grades. However, comparisons of SAT scores are
far from perfect as guidelines differ as to who takes these tests from district to district. The SAT is
not a required test, and the numbers of students taking it is in flux as colleges increasingly move
away from the submission of SAT scores as a requirement.
When compared to both PA and other similar regional schools, Hatboro-Horsham performs
well on the math portion of the SAT, performing just above both the mean and median scores for
the local cohort and at the top of the regional comparison.
Comparison of SAT Results for 2018 Graduating Cohort, PA Regional Peer Districts

District Name
Colonial SD
Hatboro-Horsham SD
Methacton SD
Neshaminy SD
Owen J Roberts SD
Pennridge
Pennsbury SD
Quakertown Community SD
Souderton Area SD
Spring-Ford Area SD
Upper Perkiomen SD

School Name
Plymouth-Whitemarsh SHS
Hatboro-Horsham SHS
Methacton HS
Neshaminy HS
Owen J Roberts HS
Pennridge HS
Pennsbury HS
Quakertown Community HS
Souderton Area SHS
Spring-Ford SHS 9-12 Ctr
Upper Perkiomen HS

Pennsylvania Statewide

All SAT Participants

N Count
246
291
323
462
346
403
603
232
400
525
134
95794

Reading
Est Pct.
and
cohort
Composite
Writing
particip Math
Score
ating* Average Average Average
64.7
578.4
581.8
1160.2
75
578.4
570.7
1149.1
83.2
608.6
595.4
1204
72.3
564.8
551
1115.8
84
571.7
585.5
1157.2
69.1
556.7
557.7
1114.4
79.3
584.1
581.9
1166
55.6
556.3
560.5
1116.8
73.5
573.9
579.9
1153.8
83.7
594.5
578.7
1173.2
53.3
560
567
1127
537

545

1082

*estimated cohort participation determined by dividing n count by 1/13 of district enrollment.
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Below is the comparison of Hatboro-Horsham SAT results with the regional non-Pennsylvania
schools that were in the top ten most similar schools list above. Hatboro-Horsham continues to compare
favorably to this sample:
Comparison of SAT Results for 2018 graduating Cohort, Five Most Similar National School Districts

District Name
Connetquot Central School District, NY
Hatboro-Horsham SD
Hazlet Township Public School District, NJ
Spotswood Public School District, NJ
Vernon Township School District, NJ
Washington Township School District, NJ

School Name
Connetquot HS*
Hatboro-Horsham SHS
Raritan High School
Spotswood High School
Vernon Township High School
Washington TWP high School

Math
Average
551
578.4
535
573
542
544

Reading Composite
and
Score
Writing
Average
545
1096
570.7
1149.1
544
1079
561
1134
551
1093
550
1094

Cohort sizes unavailable, participation practices vary across states.
*Scores are from 2016-17 school year.
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Areas of Need Identified for Focus by the Committee
Over several meetings and using several different processes to refine the work, the review
committee identified eight areas of need that were selected for highlighting in this report. These
needs reflect general concerns with aspects of the HHSD K-2 math curriculum and the concerns are
described in more detail in the sections that follow.
HHSD Mathematics Curriculum Review Committee Identified Areas of Need
1.
2.
3.
4.
5.
6.
7.
8.

K-12 Critical Learning by Grade
Tracking and the Use of Phases
Effectiveness of Middle School Acceleration Scheme
Consistency in the K-12 Use of Acceleration
Consistent Practices in the Development of Fact Automaticity in the Elementary Grades
Programs of Intervention for Struggling Students
Consistent Assessment Practices
Secondary Coverage of Relevant Math Topics

K-12 Critical Learning by Grade
It has been several years since a comprehensive K-12 mathematics review has been made in
Hatboro-Horsham. One critical concern for the committee is driven by the introduction of the
national common core state standards and the complementing Pennsylvania Core standards for
mathematics, and the degree to which classroom instruction is aligned to these. While individual
course-level reviews and resource reviews were made to promote alignment to these standards, it
was suggested by the committee that one area for staff development involves emphasizing the key
standards at each grade level. A significant aspect of these newer standards is the delineation of
critical aspects of learning at each grade level. Given the regular updates to various sets of standards
in recent decades and the relative newness of the current PA Core Standards for Mathematics,
instructional fidelity to the current standards is a concern.
Members of the review committee were concerned with truly highlighting these during our
curriculum redesign process, as a substantial emphasis on fewer topics represents a pedagogically
different approach to what most teachers experienced as students and throughout their teaching
careers. A common perception is that various attempts at math reform in past years have failed to
fully succeed in curriculum that escapes the “mile wide, inch deep” presentation of topics that is the
historical hallmark of American math education.
The success of a curriculum that engages in fewer topics learned more deeply at each grade
level hinges on several things:
•
•

•
•

the clear delineation of critical topics at each level,
the development of teacher capacity to design instruction for those topics with an
understanding of where they sit in the progression of previous and future math learning for
students,
the development of pedagogical dispositions to teach and assess math topics both in terms
of the skills and procedures needed for contextual application,
the nurturing and assessment of deep conceptual understanding and mathematical habits of
mind for students.

The focal points for each grade level described within the standards are summarized on the
following pages.
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Kindergarten Through Grade 8 1
KINDERGARTEN
In Kindergarten, the following concepts
receive major emphasis:

Additionally, the following concepts are
introduced:

•

•

•
•
•

•

Know number names and the count
sequence
Count to tell the number of objects
Compare numbers
Understand addition as putting
together and adding to, and
understand subtraction as taking
apart and taking from
Work with numbers 11-19 to gain
foundations for place value

•
•
•

Describe and compare measurable
attributes
Classify objects and count the number
of objects and categories
Identify and describe shapes
Analyze, compare, create, and
compose shapes

The following fluency is expected by the end
of the year:
•

Add/subtract within 5

In Grade 1, the following concepts receive
major emphasis:

•

Measure lengths indirectly by
iterating length units

•

Additionally, the following concepts are
introduced:

GRADE 1

•
•
•
•
•
•

Represent and solve problems
involving addition and subtraction
Understand and apply properties of
operations in the relationship
between addition and subtraction
Add and subtract within 20
Work with addition and subtraction
equations
Extending the counting sequence
Understand place value
Use place value understanding and
properties of operations to add and
subtract

•
•
•

Tell and write time
Represent and interpret data
Reason with shapes and their
attributes

The following fluency is expected by the end
of the year:
•

Add/subtract within 10

The summaries for K-8 were taken from the summaries for the Common Core State Standards for
Mathematics provided by Achieve the Core, www.achievethecore.org .
1
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GRADE 2
In Grade 2, the following concepts receive
major emphasis:

Additionally, the following concepts are
introduced:

•

•

•
•
•
•
•

Represent and solve problems
involving addition and subtraction
Add and subtract within 20
Understand place value
Use place value understanding and
properties of operations to add and
subtract
Measure and estimate lengths and
standard units
Relate addition and subtraction to
length

•
•
•

Work with equal groups of objects to
gain foundations for multiplication
Work with time and money
Represent and interpret data
Reason with shapes and their
attributes

The following fluencies are expected by the
end of the year:
•
•

Single-digit sums and differences
(sums from memory by end of Grade
2)
Add/subtract within 100

GRADE 3
In Grade 3, the following concepts receive
major emphasis:

Additionally, the following concepts are
introduced:

•

•

•
•
•
•
•

•

Represent and solve problems
involving multiplication and division.
Understand properties of
multiplication and the relationship
between multiplication and division.
Multiply and divide within 100.
Solve problems involving the four
operations and identify and explain
patterns and arithmetic.
Develop understanding of fractions as
numbers.
Solve problems involving
measurement and estimation of
intervals of time, liquid volumes, and
masses of objects.
Geometric measurement: understand
concepts of area and relate area to
multiplication and to addition.

•
•

•

Use place value understanding and
properties of operations to perform
multi-digit arithmetic.
Represent and interpret data.
Geometric measurement: recognize
perimeter as an attribute of plane
figures and distinguish between linear
and area measures.
Reason with shapes and their
attributes.

The following fluencies are expected by the
end of the year:
•
•

Single-digit products and quotients
(Products from memory by the end of
grade 3)
Add/subtract within 1000
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GRADE 4
In Grade 4, the following concepts receive
major emphasis:

Additionally, the following concepts are
introduced:

•

•

•
•
•
•

•

Use the four operations with whole
numbers to solve problems.
Generalize place value understanding
for multi-digit whole numbers.
Use place value understanding and
properties of operations to perform
multi-digit arithmetic.
Extend understanding of fraction
equivalence and ordering.
Build fractions from unit fractions by
applying and extending previous
understandings of operations on
whole numbers.
Understand decimal notation for
fractions and compare decimal
fractions.

•
•
•
•
•

Gain familiarity with factors and
multiples.
Generate and analyze patterns.
Problems involving measurement and
conversion of measurements from a
larger unit to a smaller unit.
Represent and interpret data.
Geometric measurement: understand
concepts of angle and measure
angles.
Draw and identify lines and angles,
and classify shapes by properties of
their lines and angles.

The following fluency is expected by the end
of the year:
•

Add/subtract within 1,000,000

GRADE 5
In Grade 5, the following concepts receive
major emphasis:

Additionally, the following concepts are
introduced:

•
•

•

•
•

•

Understand the place value system.
Perform operations with multi-digit
whole numbers and with decimals to
hundredths.
Use equivalent fractions as a strategy
to add and subtract fractions.
Apply and extend previous
understandings of multiplication and
division to multiply and divide
fractions.
Geometric measurement: understand
concepts of volume and relate volume
to multiplication and to addition.

•
•
•
•
•

Write and interpret numerical
expressions.
Analyze patterns and relationships.
Convert like measurement units
within a given measurement system.
Represent and interpret data.
Graph points on the coordinate plane
to solve real-world and mathematical
problems.
Classify two-dimensional figures into
categories based on the properties.

The following fluency is expected by the end
of the year:
•

Multi-digit multiplication
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GRADE 6
In Grade 6, the following concepts receive
major emphasis:

Additionally, the following concepts are
introduced:

•

•

Compute fluently with multi-digit
numbers and find common factors
and multiples

•

Solve real-world and mathematical
problems involving area, surface area,
and volume
Develop understanding of statistical
variability
Summarize and describe distributions

•

•

•

•
•

Understand ratio concepts and use
ratio reasoning to solve problems
Apply and extend previous
understandings of multiplication and
division to divide fractions by
fractions
Apply and extend previous
understandings of numbers to the
system of rational numbers
Apply and extend previous
understandings of arithmetic to
algebraic expressions
Reason about and solve one-variable
equations and inequalities
Represent and analyze quantitative
relationships between dependent and
independent variables

•
•

The following fluencies are expected by the
end of the year:
•
•

Multi-digit division
Multi-digit decimal operations

GRADE 7
In Grade 7, the following concepts receive
major emphasis:
•

•

•
•

Analyze proportional relationships
and use them to solve real world and
mathematical problems
Apply and extend previous
understandings of operations with
fractions to add, subtract, multiply,
and divide rational numbers
Use properties of operations to
generate equivalent expressions
Solve real-life and mathematical
problems using numerical and
algebraic expressions and equations

Additionally, the following concepts are
introduced:
•

•

•
•
•

Draw, construct and describe
geometrical figures and describe the
relationships between them
Solve real-life and mathematical
problems involving angle measure,
area, surface area, and volume
Use random sampling to draw
inferences about population
Draw informal comparative
inferences about two populations
Investigate chance processes and
develop, use, and evaluate
probability models
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GRADE 8
In Grade 8, the following concepts receive
major emphasis:
•
•

•

•
•
•

•

Work with radicals and integer
exponents
Understand the connections between
proportional relationships, lines, and
linear equations
Analyze and solve linear equations in
pairs of simultaneous linear
equations
Define, evaluate, and compare
functions
Use functions to model relationships
between quantities
Understand congruence and
similarity using physical models,
transparencies, or geometry software
Understand and apply the
Pythagorean Theorem

Additionally, the following concepts are
introduced:
•

•

•

Know that there are numbers that
are not rational and approximate
them by rational numbers
Solve real-world and mathematical
problems involving volume of
cylinders, cones, and spheres
Investigate patterns of Association in
bivariate data
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High School 2
In high school, the mathematical standards are not listed by course or grade level and are
instead grouped into six content strands that list important content and concepts for college readiness.
This is done so as not to favor either the traditional sequence of math courses or the use of integrated
math courses. Either structure can be used to provide students access to the scope of the math
standards.
High School: Number and Quantity
The Real Number System
• Extend the properties of exponents to rational exponents
• Use properties of rational and irrational numbers
Quantities
• Reason quantitatively and use units to solve problems
The Complex Number System
• Perform arithmetic operations with complex numbers
• Represent complex numbers and their operations on the complex plane
• Use complex numbers in polynomial identities and equations
Vector and Matrix Quantities
• Represent and model with vector quantities
• Perform operations on vectors
• Perform operations on matrices and use matrices in applications
High School: Algebra
Seeing structure in Expressions
• Interpret the structure of expressions
• Rate expressions in equivalent forms to solve problems
Arithmetic with polynomials and Rational Functions
• Perform arithmetic operations on polynomials
• Understand the relationship between zeros and factors of polynomials
• Use polynomial identities to solve problems
• Rewrite rational functions
Creating Equations
• Create equations that describe numbers or relationships
Reasoning with Equations and Inequalities
• Understand solving equations as a process of reasoning and explain the reasoning
• Solve equations and inequalities in one variable
• Solve systems of equations

The summaries for high school were taken from summaries of the Common Core State Standards for
Mathematics provided by the Common Core State Standards Initiative, www.corestandards.org .
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•

Represent and solve equations and inequalities graphically

High School: Functions
Interpreting Functions
• Understand the concept of a function and use function notation
• Interpret functions that arise in applications in terms of the context
• Analyze functions using different representations
Building Functions
• Build a function that models a relationship between two quantities
• Build new functions from existing functions
Linear, Quadratic, and Exponential Models
• Construct and compare linear and exponential models and solve problems
• Interpret expressions for functions in terms of the situation they model
Trigonometric Functions
• Extend the domain of trigonometric functions using the unit circle
• Model periodic phenomena with trigonometric functions
• Prove and apply trigonometric identities
High School: Geometry
Congruence
• Experiment with transformations in the plane
• Understand congruence in terms of rigid motions
• Prove geometric theorems
• Make geometric constructions
Similarity, Right Triangles, and Trigonometry
• Understand similarity in terms of similarity transformations
• Prove theorems involving similarity
• Define trigonometric ratios and solve problems involving right triangles
• Apply trigonometry to general triangles
Circles
• Understand and apply theorems about circles
• Find arc lengths and areas of sectors of circles
Expressing Geometric Properties with Equations
• Translate between the geometric description and the equation for a conic section
• Use coordinates to prove simple geometric theorems algebraically
Geometric Measurement and Dimension
• Explain volume formulas and use them to solve problems
• Visualize relationships between two-dimensional and three-dimensional objects
Modeling with Geometry
• Apply geometric concepts in modeling situations
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High School: Statistics and Probability
Interpreting Categorical and Quantitative Data
• Summarize, represent, and interpret data on a single count or measurement variable
• Summarize, represent, and interpret data on two categorical and quantitative variables
• Interpret linear models
Making Inferences and Justifying Conclusions
• Understand an evaluate random processes underlying statistical experiments
• Make inferences and justify conclusions from sample surveys, experiments, and
observational studies
Conditional Probability and the Rules of Probability
• Understand independence and conditional probability and use them to interpret data
• Use the rules of probability to compute probabilities of compound events in a uniform
probability model
Using Probability to Make Decisions
• Calculate expected values and use them to solve problems
• Use probability to evaluate outcomes of decisions

Standards of Mathematical Practice
The K-12 content standards are complemented by an accompanying set of standards, the
standards of mathematical practice. These standards describe the ways of thinking about and modeling
math concepts, provide structures for integrating content, and inculcate the habits of mathematical
work for students. Standards literature stresses the importance that these standards not be overlooked
during the planning of courses and presents them as the key to designing math curricula that move past
the content and procedure heavy mathematics classrooms that have defined American math classrooms
for decades. In these standards lies the considerations for instructors to design lessons that move
beyond rote practice of procedure and into thoughtful deliberation, integration, and the evaluative
application of mathematics for students.
1.
2.
3.
4.
5.
6.
7.
8.

Make sense of problems and persevere in solving them
Reason abstractly and quantitatively
Construct viable arguments and critique the reasoning of others
Model with mathematics
Use appropriate tool strategically
Attend to precision
Look for and make use of structure
Look for and express regularity in repeated reasoning

Recommendation One: Conduct an audit of the K-8, Algebra I, Geometry, and Algebra II course
frameworks to ensure topical and conceptual alignment with the common core state standards, with
emphasis on major content and concepts described in these summaries. Revise these course documents
to emphasize critical course content and ensure coverage of secondary topics and awareness of
required fluencies.
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Recommendation Two: Utilize revised course frameworks as a guide for the selection of resources in
2020-21, with an eye towards full implementation of new course frameworks and resources in 2021-22.
Recommendation Three: Provide math-focused professional development for K-12 math teachers
designed to ensure familiarity with grade-specific revised math curriculum frameworks, create a sense
of longitudinal student development of the related key learning and concepts at each grade level,
develop understanding of the standards of mathematical practice, and prepare all teachers to plan
lessons that make use of content and practice standards to build student fluency and deep
understanding of mathematics.

Tracking and Use of Phases
Tracking, a common term used to describe the practice of grouping students according to the
notion that they have fixed levels of ability and must be instructed in qualitatively different ways, has
been a widespread practice in American schools for decades, and increases at the secondary levels.
Proponents of tracking advocate for its benefits by asserting that teachers are able to more effectively
plan instruction to meet the needs of particular students when those students are grouped
homogeneously – that is to say, students that seem to move to skill proficiency more quickly or who
score higher on standardized or diagnostic measures are separated for instruction from students who
move to skill proficiency less quickly or who score lower on standardized or diagnostic measures. This
practice is commonly stratified in American schools into three or more tiers of tracking – in our own
district, the separation of “high,” “middle,” and “low” students is seen in the honors, college
preparatory, and academic “phases.” This practice has long been a hallmark of mathematics education
and has become the source of much scrutiny as researchers have made advancements in neuroscience
that informed our understanding of how students learn. The notion that intelligence is fixed has been
undermined and popularized by the “growth mindset” research compiled by Dweck (2006). The notion
that intelligence is fixed or tied to predetermined ability, or uninfluenced over time by learning, is the
driving belief of a system marked by tracking.
The practice of tracking has been examined extensively by researchers. There have been several
predominant avenues of concern with practice of tracking. One is that the practice itself is inequitable.
Researchers have consistently shown that in systems that employ tracking, students of color and low
socio-economic status are disproportionately overrepresented in the lower ability tracks and underrepresented in the top achieving tracks. This tendency characterizes our own use of this practice in
HHSD (refer to pp. 13-19). A similar line of argument against tracking presents something of an equity
dilemma: Slavin (1990) found that the net effects of tracking were small overall, but slight benefits to
students in the high tracks come at the expense of significant detriment to students in the low tracks.
Lower tracks are negatively impacted by the practice of tracking in a far more substantial way than their
high track peers. Additionally, research by Hattie (2009) suggests that any benefits of tracking to be
quite small and well below the threshold of effectiveness that make a practice worth pursuing.
This effect was noted again by Boaler, Wiliam, and Brown (2010), who found that “a
combination of lesson observations, questionnaires, interviews, and specially devised assessments
revealed that students in the setted [tracked] school were significantly disadvantaged by their
placement in setted [tracked] groups (p. 633).” This study found significant detriments for tracking to
high-achieving students as well. The conclusion of the study notes: “the traditional…concern with
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ensuring that some of the ablest students reach the highest possible standards appears to have resulted
in a situation in which the majority of students achieve well below their potential (p. 646).”
While not a study designed specifically to measure effects of acceleration in mathematics, there
is cautionary data to influence discussions on that topic from the Boaler, Wiliam, and Brown study. They
noted that prior research by Boaler revealed that “at least one-third of the students taught in the
highest set were disadvantaged by their placement in this group, because they could not cope with the
faster pace of lessons and the pressure to work at a high level.” In short, she found that high-level
placement worked against many of the students selected for it.
The issue of tracking has been under considerable scrutiny for decades and yet school systems
have been slow to change. Acknowledging the role that mathematics education has played in
entrenching this dated practice, the National Council of Teachers of Mathematics, the preeminent
organization of mathematics teachers in the US, has made the recommendation that schools detrack in
mathematics a focus of its latest efforts, titled Catalyzing Change. Highlighting more recent reform
efforts in education, NCTM (2018) notes: “current reform efforts that focus largely and almost
exclusively on standards, with some attention to improve instructional practice, are unlikely to address
and alleviate equity concerns unless they also address and dismantle the conditions and systemic
structures that stand as barriers to the creation of positive mathematical experiences for students particularly those who are not experiencing success in mathematics…Many of these systemic barriers
prevent students from developing a sense that learning mathematics is possible for them, and the
barriers produce opportunity gaps that lead to unacceptable disparities and learning outcomes (15-16).”
NCTM provides a compelling research base that substantially extends what is considered here. The
weight of these recommendations from this group of educators was a key consideration for our
committee in informing our recommendations.
Recommendation One: Eliminate the academic phase for tracking in mathematics at the high school
level, collapsing existing academic phases into college preparatory classes. In tandem with the
recommendations around secondary coverage of mathematics topics and acceleration, examine
additional opportunities to eliminate the practice of providing qualitatively different instruction for
courses with the same content.
Recommendation Two: Identify and implement curriculum-focused professional development for
secondary teachers specifically designed to prepare them for changes to the phase structure.
Recommendation Three: Restructure the mathematics acceleration scheme at the middle school to
mitigate its role in tracking at the secondary level (see next section of this report).

Effectiveness of Middle School Acceleration Scheme
For the past ten years, HHSD has had an ambitious sequence for high-achieving math students
that involved the compacting of 5 years of critical math courses into three years. The math 6, Math 7,
Math 8, Algebra I, and Geometry courses have been compacted into a three-year course sequence of
Accelerated Math 6, Algebra I, and Geometry. The success of this ambitious structure was predicated on
the ability to compact the critical content from Math 6 and Math 7 into the Accelerated Math 6 course,
and take advantage of substantial overlap in the Math 8 standards and the Algebra I course content.
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There have long been anecdotal concerns with this scheme among HHSD educators as to
whether critical middle school topics that position students for success in high school math were being
covered to the extent needed for students to fully grasp them. These concerns were exacerbated when
Pennsylvania adjusted the PSSA tests in 2015 to better align to the common core state standards. The
pronounced drop in test proficiency at all levels that resulted from that adjustment was dramatic.
The students in our accelerated scheme are not failing the PSSAs. However, the concerns about
the proficiency of our top performing math students are borne out when one considers that the
students we expect to perform at the most advanced proficiency levels of the PSSAs are producing
results that while passing are more pedestrian than we ought to expect for students with their aptitude
for math. This reality is borne out in several ways of looking at their PSSA results.
We examined the performance of three years of 8th grade geometry cohorts’ performance on
the PSSA from grades 4-8. These are students who began the accelerated scheme as 6th graders. The
performance of grades 4 & 5 establishes an annual level of performance on the grade-level PSSA prior to
beginning the accelerated scheme in place at KV. The “average proficiency levels” represents an
arithmetic mean gained from the overall proficiency of the cohort on the different standards measured
by each test. Below is an example, showing the performance of the 2019 8th grade Geometry students
on the 2019 8th grade PSSA test:

The chart above shows the average performance of the cohort relative to 10 areas of content
standards measured by the PSSA. Ironically, the lowest collective performance for standard area M08.CG.1, covers geometry topics that are prerequisites for the geometry course they were taking at the time
they took this test. This is not a chart that paints a picture of unsuccessful students, although these top
performers probably ought to be scoring more in the blue “advanced” range. Their collective
performance on the grade 4 PSSA taken four years prior paints a better picture of what we ought to
expect from this group of highfliers:
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The average proficiency level of this group of students across all the content areas measured by
the PSSA in grade 4 was 3.78. After three years of acceleration at the middle school, the average
proficiency level on the grade 8 test was only 3.45. Acceleration is hardly the only effect that impacts
this trend – many students tend to decline in proficiency from grades 4-8 math as measured by the
PSSA. But the collective downward trend in proficiency for our best math students is alarming. While
students were successful on the test in terms of “proficient” scores, these are the students that typically
hit these kinds of tests out of the park at an “advanced” rate. Of the 59 students in this cohort for which
we have a grade 4 PSSA score, 54 of them rated “advanced.” By eighth grade, taking the grade 8 PSSA,
only 34 of them did; 7 of the students in this cohort scored basic or lower, a regression of sorts from
their grade 4 performance even as they were finding some academic success in an accelerated class.
There are clear indications that our scheme of acceleration is not cementing critical concepts and skills
from the middle level for our top-performing students.
This trend holds true across the other cohorts we examined. The average proficiencies of the
“non-geometry” students are included as a control and reference point. While the downward trend of
proficiency holds true for all students, it is the belief of this committee that this effect should be less
pronounced for our top performing students.
2019
Cohort
Grade 4
Grade 5
Grade 6
Grade 7
Grade 8

Geometry PSSA
Average
Proficiency
3.78
3.72
3.74
3.52
3.45

Geometry PSSA
Average Scaled
Score
1184
1199
1193
1169
1123

Non-Geometry
PSSA Average
Proficiency
2.87
2.77
2.6
2.49
2.54

Non-Geometry
PSSA Average
Scaled Score
1027
1024
1004
985
974
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2018
Cohort
Grade 4
Grade 5
Grade 6
Grade 7
Grade 8
2017
Cohort
Grade 4
Grade 5
Grade 6
Grade 7
Grade 8

Geometry PSSA
Average
Proficiency
3.66*
3.8
3.87
3.78
3.62

Geometry PSSA
Average Scaled
Score
1859*
1208
1227
1181
1146

Non-Geometry
PSSA Average
Proficiency
3.17*
2.79
2.84
2.62
2.55

Non-Geometry
PSSA Average
Scaled Score
1528*
1020
1034
999
985

Geometry PSSA
Average
Proficiency
3.86*
3.84*
3.75
3.63
3.48

Geometry PSSA
Average Scaled
Score
1876*
1913*
1197
1176
1125

Non-Geometry
PSSA Average
Proficiency
3.29*
3.01*
2.52
2.34
2.28

Non-Geometry
PSSA Average
Scaled Score
1519*
1515*
999
978
957

*Indicates PSSA test scores were prior to the redesign of the test corresponding to the introduction of the PA Core (Common Core) standards for
mathematics introduced in 2015.

Several years ago, the Pennsylvania Core standards for Mathematics were introduced. Aligned
to the National common core standards, these were presented to the public as a more rigorous set of
mathematics standards, requiring a more prolonged focus on understanding and application. In 2015, a
revised PSSA was introduced aligned to these standards, and the promises of greater rigor were
reflected in a collective drop in proficiency across grade levels statewide. Our own scores were no
exception to this. While care was taken to ensure adequate coverage of the revised topics for the PSSA
in our accelerated mathematics scheme, several years of data for our highest performing cohort reveal
persistent underperformance in some key areas of middle school math.
Glaringly, the two topics that even our top math students consistently underperform are topics
that they should be readily successful with given their acceleration through Algebra I and Geometry. All
three of the cohorts collectively underperformed on standard M08.C-G.1, which covers content related
to geometric transformations, as well as with standard M08.D-S.1, which covers middle school concepts
in statistics and probability. Additionally, two of the cohorts underperformed in standard M08.B-F.1, the
analysis and interpretation of functions, and standard M08.C-G.3, solving problems related to volume.
These are topics for which top-performing math students with the benefit of the study of high-school
level Algebra I and Geometry courses should be well positioned for success.
While we use the term under-performance to describe these results, as most eighth grade
geometry students pass the grade 8 PSSA (although alarmingly 13% did not in the most recent 2019
cohort), it should be understood that this underperformance impacts our publicly-reported test results
as a whole. The reporting of our test performance includes a measure of our students’ performance
relative to their expected performance based on previous test results via a growth model, or “PVAAS” as
it is called in Pennsylvania. The gradual decline in our top performers is annually reflected in this model
(below left). Additionally, the PA future ready Index tallies the percent of children who rate advanced on
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state tests relative to statewide averages. This is one of the few benchmarks where our district
performance fell below the statewide average in 2019 (below right).
2019 Keith Valley Middle School Future Ready Index Growth Indicator and Students Rating Advanced,
PSSA Math

The performance of the students in our geometry cohort continues to exceed the performance
of students in other groups. These students not only experience academic success in their math courses
at KV, many go on to accelerate through our highest and most challenging high school math courses. Yet
there is persistent evidence that they move through middle school without mastering several key
concepts and generally underperform relative to the expectations we should hold for our top students
on the standardized measures we use at middle school. Further, there is no real additional benefit to the
extent of the acceleration: were we to return to an accelerated sequence that tops out at Algebra I in
grade 8, those students would not experience barriers to reaching AP and multi-variable calculus, the
current end-points to our high school offerings. Indeed, some of these students reach these endpoints
as juniors within our current scheme. This committee has weighed the persistent concern around the
mastery of middle school math concepts by our top performing math students to make the following
recommendations:
Recommendation One: The accelerated math curriculum be redesigned from its current structure to a
two-year scheme of acceleration beginning in grade 7 and culminating with algebra I in grade 8. This
acceleration is possible given substantial overlap between the grade 8 math standards and the Algebra I
Keystone standards.
Recommendation Two: The high school acceleration scheme be reviewed and redesigned to
accommodate talented math students entering the high school prepared to take geometry with the
mandate to preserve the pathway through AP calculus to multi-variable calculus for high-performing
mathematics students desiring a concentration of math courses in high school.

Consistency in HHSD Curricular Use of Acceleration
In addition to the middle school, our high school math curriculum makes robust use of
acceleration to provide access to advanced math courses for students demonstrating the capacity to
learn at an accelerated pace. Consistent with our recommendations for the middle school, it is
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important that the next phase of our math curriculum review look at the high school acceleration
scheme. There are several considerations that must be made to ensure that our use of acceleration in
mathematics at the high school is consistent with the intention of recommendations in this report for
curricular revision.
The review should ensure the acceleration schemes in place are not de facto tracking schemes.
Any scheme of acceleration should be exactly that: faster pacing through a common and rigorous
sequence of content that does not differ substantively in the expectations for student performance nor
the richness of the content. The recommendations around tracking and use of phases in this report will
be successful only in as much as we can redesign our high school courses so that there is a single
common experience in Algebra 1, Geometry, etc. Acceleration does not change qualitatively the content
or expectations for students in these courses, it merely adjusts the pace at which content is presented
and expectations are met.
Additionally, as the recommendations for the alteration of our middle school acceleration
scheme are phased in, a review of the high school acceleration schemes must be made to ensure that
students wishing to work through calculus and multivariable calculus during their high school career are
able to do so. It is understood, as is the case now, this will require students completing more than four
credits of mathematics in high school.
Examinations of the feasibility of multiple schemes of acceleration should be considered so that
flexibility for students who decide later that they might like to pursue the final courses in our
mathematics sequences will have the flexibility to do so after finishing their freshman year at the high
school.
Recommendation: Review and redesign schemes of acceleration for high school math to ensure
consistency with the middle school acceleration scheme and provide options for students to pursue
Calculus regardless of whether they enter the high school after completing Math 8 or Algebra I.

Consistent Practices for Development of Fact Automaticity in Elementary Grades
The grade level content described in the section K-12 critical learning by grade (above) includes
fluencies for grades K-6. These fluencies describe the basic operations familiar to anyone who studied
math in elementary school. These fluencies phase out after grade 6, where the highest level of expected
attainment for self-sufficient computation tops out. Laymen will note the fluencies for grade 3 include
the “single digit multiplication and division facts,” and will further recognize these as the fundamental
building blocks for completing operations. They are the basic combinations of numbers that facilitate
the efficient application of multi-digit operations.
If numbers are the letters for the language of mathematics, then the basic facts represent the
consonant clusters and basic phonetic rules of math. Just as fluent readers move beyond the point of
needing to sound out the myriad combinations of letters that form words, so math students must gain
sufficient fluency that the basic facts can be recalled automatically and without carrying out the basic
operation. Math teachers call this level of fluency with the basic facts “automaticity.” It is the “sight
recognition” of the basic facts for addition, subtraction, multiplication, and division.
Adults will have various recollections of strategies employed to help them learn the basic facts,
from the repeated written expression of the facts, to flash cards, to drawing arrays, to timed tests, and
perhaps for the younger adults, software based variations of these. There remains substantial debate
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within the education field about the best ways for students to reach a point of automaticity. All the
practices listed above are found to varying degrees in Hatboro-Horsham classrooms, with a substantial
difference of opinion among our educators regarding their effectiveness. For example, some teachers
make extensive use of timed drills while others believe these damage many students’ developing sense
of math efficacy. One of the critical concerns raised by this committee was the variation in practice
regarding this essential aspect of primary education, and the desire to provide consistent guidance to
teachers on what practices should be used. A consistent philosophy is essential for student success in
the development of a foundational skill that develops over several years.
The issue can be further viewed as a problem of whether rote memorization and speed are
together a sufficient pathway to basic fact fluency or whether a richer, more holistic approach is
needed. This committee believes the latter, and this view is borne out by current research in the field
(Woodward, 2006 and Boaler, 2015). Gray and Tall (1994) point out that students identified by teachers
as “high achieving” employ “number sense” strategies in solving problems involving basic facts, and this
is the most striking difference between those students and students identified as “low achieving.”
Boaler (2009) points out that it is this development of number sense, the deep understanding of
relationships and ability to flexibly apply facts, that is heavily responsible for the future success of
students in later math including Algebra. In short, the development of fact automaticity must be viewed
as a process that also develops students’ number sense.
It is essential that the recommendations of this committee be understood as a call for common
methods of instructing students for fluency, a more nuanced and richer pursuit than simply guiding
students to memorization. One standard by which we can assess the practices teachers use to develop
fluency is the extent to which their efforts present students with an array of conceptual models and
strategies for making sense of the relationships between numbers that we term “basic facts.” While
memorization and speed are byproducts of effective fluency development, they are neither the goal nor
in themselves a valid instructional method, and in isolation are an insufficient measuring stick.
Recommendation One: During the review of instructional materials that occurs during year two of the
review cycle, care should be taken to select elementary instructional materials that provide a rich slate
of activities to develop automaticity through the development of number sense. This committee
recommends review of the work of researcher Jo Boaler (Stanford University) as a measuring stick for
whether resources achieve that.
Recommendation Two: As materials are identified, develop a timeline for and implement professional
development for elementary teachers that emphasize common practices for the development of fact
automaticity across grades. Highlight best practices as well as call out unproductive practices during this
training.

Programs of Intervention for Struggling Students
All schools have systems in place to identify and remediate struggling learners. HHSD is no
exception. District-wide, the philosophy for remediation aligns to Response to Intervention and
Instruction (RtII) methodology. RtII is a commonly used system for designing and delivering effective
academic remediation for students; it is part of a multi-tiered system of supports that many schools use
to meet both academic and social-emotional wellness needs of students. RtII categorizes students by a
degree of need associated with their progress: Tier I interventions are those that can be remediated at
the classroom level during routine instruction, while tier II interventions likely require some special
attention and are often delivered by teachers to small groups of students with similar needs. Tier III
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interventions are for students who demonstrate needs that require addressing learning gaps
significantly below grade level, and these types of interventions are typically delivered to individual or
very small groups of students by intervention specialists.
In HHSD, efforts are made to identify students in need of tier II or III interventions and there are
programmatic structures in place (WIN periods, HATS period at the high school) to accommodate time
to meet these needs. Critically, RtII aligns to HHSD’s principles of equity: it is a fluid process that works
to monitor the progress of all students, and when working optimally, provides for academic support at
the point of need. It is not a method of labeling students, and its programmatic interventions are
typically viewed as short term with the goal of all students working independently in regular tier I
instructional groups.
The implementation of academic remediation in math is done by a number of individuals and is
based on available staff, creating differences in strategies across buildings and K-12. Remediation is
delivered by title I assistants, special education teachers, and regular classroom teachers.
In three elementary schools, Title I funds made available for high poverty schools are used to
employ Title I math assistants, who identify students for the program through a range of assessment
criteria and deliver math remediation. In practice, the methodology for this remediation varies across
buildings, with some using a “push-in” methodology where the math assistants deliver interventions
during regular instruction, and some utilize a “pull-out” strategy where students are taken from the
classroom and regrouped for small group or individual instruction with the title I specialist. Both
approaches have pros and cons.
At the high school, classroom interventions are made by mathematics teachers through the
daily HATS period. Students who are not successful on the Algebra I Keystone Exam are provided with a
remedial software program, Edmentum’s Study Island, to supplement teacher assistance.
The K-12 system of intervention runs parallel to a robust special education system. Some
students identified as having intervention needs have those needs met in special education classrooms
through individualized education plans fulfilled by special education teachers. These systems ideally
work in tandem to create a range of supports for students.
In practice, fulfilling student needs in a timely and complete manner is incredibly challenging. At
elementary, a more robust network is in place to meet the needs of students experiencing
developmental delays in reading or language than exists for math or other needs. In instances where
students have both language and math needs, the inertia of the remedial network for language often
means that language needs supersede other needs, making balancing student time in class with time for
intervention delivery for all needs challenging. The existence of several reading diagnostic assessments
provides intervention specialists with more detailed information about students’ needs than is available
for math, where teachers rely on curriculum-based assessments and annual standardized tests for
information. Both lack the global and timely insight that diagnostic assessments can provide. In the past,
HHSD has used various assessments for this purpose, but they proved too expensive (like the Terra Nova
standardized tests) or too time consuming (like the Pennsylvania Department of Education’s Classroom
Diagnostic Tools). Some type of diagnostic tool is needed to improve our efficiency and practices with
math remediation.
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Recommendation One: Concurrent to the resource review to be made during year two of the review
cycle, a subcommittee should be established to determine instruments for standards-aligned as-needed
diagnostics to provide more regular and specific data about student remedial needs in mathematics.
Recommendation Two: Standardize remedial practices K-12 so that elementary Title I assistants and
other intervention specialists work from a common program and use common practices to diagnose and
remediate student needs. A pilot program at one of our elementary schools last year used the Georgia
Numeracy Project to diagnose and guide remediation. This free program aligns to HHSD’s RtII philosophy
and showed promise. It should be given consideration K-8.
Recommendation Three: Consider the creation of one or more math specialist positions, especially at
the elementary level where there is no academic department structure in place. The impact of such
positions could be realized in two distinct ways: one, the provision of curriculum specific professional
development for teachers through instructional coaching, PLCs, and curricular leadership, and two,
leadership in the assessment and remediation of high-needs mathematics students within existing
programs like Title I and WIN.

Consistent Assessment Practices
In the past few years, the school district has undertaken an initiative of pedagogical change
which we call deeper learning. This shift calls for changes in the way students are assessed and the
agency they have in exploring content and determining pathways for themselves to demonstrate
conceptual understanding for teachers. Deeper learning assessments are more authentically aligned to
solving real world problems or favor academic prompts that require an extensive and sometimes
lengthy application of mathematics in novel situations which require students to transfer their
classroom learning to new contexts. For an overview that HHSD uses to help constituents understand
the characteristics and aims of deeper learning, see Appendix E.
During the work of this committee, concern was raised by the group about the differences in
assessment strategies seen teacher-to-teacher. The traditional “quiz-quiz-test” cycle is still the prevailing
paradigm for many math classes, and there is concern about the extent to which these very traditional
modes of math assessment push students to apply their learning and perform critical thinking tasks.
They certainly lack the opportunity for students to approach their demonstration of understanding in a
personal way. This report by no means suggests that tests or quizzes are never appropriate ways for
teachers to gauge student progress, but rather questions the extent to which other methods of
assessment are present and the ways these other assessments are considered in the evaluation of
learning.
Wiggins and McTighe (2005) present the following continuum of assessments for consideration
in curricular design:
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They go on to categorize academic prompts and performance tasks as those assessments best
aligned to gauging students’ higher order thinking skills. All types of assessment in the continuum are
needed for student success: while academic prompts and performance tasks are needed for students to
display deep understanding of concepts, the informal checks, observations, and dialogue (often
characterized in the field of education as “formative assessment”) are the opportunities for teachers to
best measure student understanding and provide individualized feedback that moves learning forward.
Ironically, students often receive the least actionable feedback from tests and quizzes, the predominant
mode of assessment in traditional math classrooms.
The issue is further complicated by traditional grading methods, which typically privilege an
adjusted average of student assessment performance (your test average was 75%, your quiz average
was 85%, and you did all your homework, so you get a “B”) over feedback about where students are
relative to a defined set of learning expectations. This tension within the field of education between
traditional grading and standards-based grading is a lengthier topic and beyond the scope of this report.
However, this committee sees that HHSD will struggle to reconcile existing grading practices to deeper
learning-aligned practices in the near future, and makes recommendations for assessments that they
believe will leave K-12 math curriculum instructors well prepared for a shift.
“Consistent assessment methods,” as expressed by the committee as an area of concern, is
intended two ways: the development and extension of a wider range of assessment strategies within
courses, and more standard K-12 expectations for use of the various types of assessment across
teachers, grades, and courses. The expectation is that performance tasks and academic prompts will
become more commonplace in math classes and that these will become routine assessment design
strategies for teachers, complementing or replacing traditional quizzes and tests. Consideration to these
assessment types should be made at all levels and for structured regular assessments such as mid-year
or end-of-year assessments as well as final exams.
Recommendation One: Continue professional development aligned to the HHSD deeper learning
initiative aimed at developing teacher capacity to design and implement the range of assessments
described above. Examine ways to make this development math specific.
Recommendation Two: During the revision of courses during year two of the review cycle, plan for the
inclusion of academic prompts and performance tasks as required aspects of all courses.
Recommendation Three: During the review of resources made during the next year of the review cycle,
examine resources for the extent to which they offer the full continuum of assessment strategies,
including academic prompts and performance tasks as assessment options.
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Secondary Coverage of Relevant Math Topics
During conversations with the high school math department designed to provide space for
feedback and constructive criticism of the recommendations in this report specific to the practice of
academic tracking, several other considerations were raised by the high school department teachers
that warrant further pursuit. These questions can be addressed during year two of the review cycle,
which involves course review and redesign. These are listed here as recommendations to preserve ideas
generated by the department that have momentum but were not fully pursued during year one.
Recommendation One: Engage the high school math department in renewed consideration of the
relevance of topics within the high school math curriculum. Several topics were proposed by members
of the department for consideration as they have value for all students, notably personal finance and
data science, but there are other ideas too. These topics should be fleshed out and if inclusion is desired,
the department should determine placement within the typical high school math sequence in a way that
does not generate the need for an additional course in the typical high school sequence.
Recommendation Two: Another topic raised but not fully explored is the requirement of four math
credits at high school. The department should be reengaged in this discussion and recommendations
should be developed during the 20-21 school year (year two of our math review cycle) in this regard.
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Recommendations and Major Findings
The committee has made nineteen specific recommendations aligned to eight areas of need.
This section will start with a summary of those recommendations and conclude with specific criteria that
can be used to assess the effectiveness of the work HHSD will do during ensuing years to implement the
recommendations.

Summary of Recommendations
K-12 Critical Learning by Grade
1. Conduct an audit of the K-8, Algebra I, Geometry, and Algebra II course frameworks to ensure
topical and conceptual alignment with the common core state standards, with emphasis on
major content and concepts described in these summaries. Revise these course documents to
emphasize critical course content and ensure coverage of secondary topics and awareness of
required fluencies.
2. Utilize revised course frameworks as a guide for the selection of resources in 2020-21, with an
eye towards full implementation of new course frameworks and resources in 2021-22.
3. Provide math-focused professional development for K-12 math teachers designed to ensure
familiarity with grade-specific revised math curriculum frameworks, create a sense of
longitudinal student development of the related key learning and concepts at each grade level,
develop understanding of the standards of mathematical practice, and prepare all teachers to
plan lessons that make use of content and practice standards to build student fluency and deep
understanding of mathematics.
Tracking and the Use of Phases
4. Eliminate the academic phase for tracking in mathematics at the high school level, collapsing
existing academic phases into college preparatory classes. In tandem with the recommendations
around secondary coverage of mathematics topics and acceleration, examine additional
opportunities to eliminate the practice of providing qualitatively different instruction for courses
with the same content.
5. Identify and implement curriculum-focused professional development for secondary teachers
specifically designed to prepare them for changes to the phase structure.
6. Restructure the mathematics acceleration scheme at the middle school to mitigate its role in
tracking at the secondary level (see next section of this report).
Effectiveness of Middle School Acceleration Scheme
7. The accelerated math curriculum be redesigned from its current structure to a two-year scheme
of acceleration beginning in grade 7 and culminating with algebra I in grade 8. This acceleration
is possible given substantial overlap between the grade 8 math standards and the Algebra I
Keystone standards.
8. The high school acceleration scheme be reviewed and redesigned to accommodate talented
math students entering the high school prepared to take geometry with the mandate to
preserve the pathway through AP calculus to multi-variable calculus for high-performing
mathematics students desiring a concentration of math courses in high school.
Consistency in the K-12 Use of Acceleration
9. Review and redesign schemes of acceleration for high school math to ensure consistency with
the middle school acceleration scheme and provide options for students to pursue Calculus
regardless of whether they enter the high school after completing Math 8 or Algebra I.
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Consistent Practices in the Development of Fact Automaticity in the Elementary Grades
10. During the review of instructional materials that occurs during year two of the review cycle, care
should be taken to select elementary instructional materials that provide a rich slate of activities
to develop automaticity through the development of number sense. This committee
recommends review of the work of researcher Jo Boaler (Stanford University) as a measuring
stick for whether resources achieve that.
11. As materials are identified, develop a timeline for and implement professional development for
elementary teachers that emphasize common practices for the development of fact
automaticity across grades. Highlight best practices as well as call out unproductive practices
during this training.
Programs of Intervention for Struggling Students
12. Concurrent to the resource review to be made during year two of the review cycle, a
subcommittee should be established to determine instruments for standards-aligned as-needed
diagnostics to provide more regular and specific data about student remedial needs in
mathematics.
13. Standardize remedial practices K-12 so that elementary Title I assistants and other intervention
specialists work from a common program and use common practices to diagnose and remediate
student needs. A pilot program at one of our elementary schools last year used the Georgia
Numeracy Project to diagnose and guide remediation. This free program aligns to HHSD’s RtII
philosophy and showed promise. It should be given consideration K-8.
14. Consider the creation of one or more math specialist positions, especially at the elementary
level where there is no robust academic department structure in place. The impact of such
positions could be realized in two distinct ways: one, the provision of curriculum specific
professional development for teachers through instructional coaching, PLCs, and curricular
leadership, and two, leadership in the assessment and remediation of high-needs mathematics
students within existing programs like Title I and WIN.
Consistent Assessment Practices
15. Continue professional development aligned to the HHSD deeper learning initiative aimed at
developing teacher capacity to design and implement the range of assessments described
above. Examine ways to make this development math specific.
16. During revision of courses during year two of the review cycle, plan for the inclusion of academic
prompts and performance tasks as required aspects of all courses.
17. During the review of resources made during the next year of the review cycle, examine
resources for the extent to which they offer the full continuum of assessment strategies,
including academic prompts and performance tasks as assessment options.
Secondary Coverage of Relevant Math Topics
18. Engage the high school math department in renewed consideration of the relevance of topics
within the high school math curriculum. Several topics were proposed by members of the
department for consideration as they have value for all students, notably personal finance and
data science, but there are other ideas too. These topics should be fleshed out and if inclusion is
desired, the department should determine placement within the typical high school math
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sequence in a way that does not generate the need for an additional course in the typical high
school sequence.
19. Another topic raised but not fully explored is the requirement of four math credits at high
school. The department should be reengaged in this discussion and recommendations should be
developed during the 20-21 school year (year two of our math review cycle) in this regard.

48

Next Steps and Review Cycle Timeline
Timeline and Criteria
While some recommendations cannot meaningfully be enacted for more than a year from this
report, others require immediate action to be successful. The review committee recognizes that the
recommendations will be carried out by the full team of administrators and teacher leaders in HHSD, but
the committee chair and facilitator as well as other members of the committee can use this timeline to
make recommendations and guide decisions about the timing of the work.
Additionally, as this report was being finished, HHSD experienced a prolonged period of
government-mandated school closures related to the covid-19 pandemic. There remains substantial
uncertainty about the ongoing impacts to our schools in the future, and further pronounced disruptions
to our system are possible. Related circumstances can impact the timeline or require rethinking the
specifics of the recommendations. This is to say nothing of the substantial educational impact that the
system will bear in the years to come, resulting from the compacting of an entire trimester of learning
into online environments on short notice in the spring of 2020, the unavailability of normal methods for
feedback and assessment of that learning, and the high degree of variation of student engagement in
learning during the mandatory school closures. Evaluating student needs and revising planned
curriculum will be significantly impacted by the learning gaps introduced by what has been an
unprecedented spring in HHSD.
The Hatboro-Horsham Curriculum Review Guide outlines the next steps for the committee and
others charged with moving the work of the review forward. The guide provides the following general
overview of the year two work. It aligns well with the recommendations above.
Year Two Checklist: Critical Tasks that Inform the Establishment of Outcomes, Writing of Curriculum, and
Selection and Recommendation of Resources
Committee meets after board curriculum committee approves curriculum report to draft K-12 student
outcomes, and
Committee establishes subcommittee for curriculum writing, and
Committee establishes subcommittee for resource review and selection.
Committee establishes timelines for subcommittees and establishes regular processes by which these
committees will report progress to committee chair for the purpose of coordinating work
Coordinate specifics of professional development needs as they coalesce with the district administrators
Professional Development Long Term and Short Term Committee
Pending approval by the full school board, ensure the ordering and distribution of any new resources
occurs in timely fashion.
Consider communications to families and community stakeholders as warranted to describe curriculum
and resource updates.
Complete aspects of curriculum writing and coordinate communication to teachers aligned to
professional development not later than August 1 (prior to year 3).
Determine the measurements that will be used to evaluate the success of any curriculum changes.
Delegate responsibility and timelines for creating and implementing these various measures to committee
members. These tasks will be critical to your four processes and depending on the measures, may require
some actions during year three of the review cycle (by start of year 3).

49

Concurrent Processes (Year Two)
Curriculum writing subcommittee begins by
mapping curriculum K-12
Review critical aspects of documentation
with curriculum writing committee
members; ensure appropriate templates
are used and Canvas blueprint access is
given as needed
Review relevant aspects of curriculum
report and vision with curriculum writers
Determine the extent to which
performance tasks and academic prompts
will be developed or revised by curriculum
writers
Designate appropriate state and national
standards for curriculum writers

Review aspects of curriculum philosophy
and vision with resource review
subcommittee
Resource review subcommittee solicits
samples for review from vendors whose
products they believe would be a good fit
resource review subcommittee coordinates
piloting of potential new resources as
appropriate
Resource review subcommittee
recommends resources for adoption to
curriculum review committee
On approval by the full curriculum review
committee, resource review subcommittee
initiates the new resource approval
sequence
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Communications
A final recommendation of sorts serves as a footnote to this report: the review committee is
aware that this work will require substantial communication and engagement with the HHSD
community of families and educators. The planning for such work would have normally accompanied
the conclusion of the committee’s work in year one, but as noted previously, that work has been
substantially disrupted. Special consideration will be given by the committee to how to best approach
this work as we move into next year. This will involve:
•
•
•
•

Sharing the committee’s recommendations and the resulting systemic changes that should be
anticipated with the implementation of the committee’s recommendations.
Rationale for the recommendations.
An outline for the work being done to ensure the success of any changes.
Preparing teachers and administrators to respond to questions from our constituents about the
nature of this work.
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Appendix A: Philosophy of Instruction and Best Practices
The Hatboro-Horsham School District engages in design and delivery of its mathematics programs
guided by these beliefs.
We believe every student:
Curriculum
•
•

•

•

deserves an excellent program of instruction in mathematics that challenges each student to achieve
at the high level required for productive citizenship and employment.
deserves a complete and coherent mathematics curriculum that focuses, at every grade level, on the
development of numerical, algebraic, geometric, measurement, and statistical concepts and skills
that enable all students to formulate, analyze, and solve problems proficiently. Computational skills
and number concepts are essential components of the mathematics curriculum, and a knowledge of
estimation and mental computation are more important than ever. By the end of the middle grades,
students should have a solid foundation in number, algebra, geometry, measurement, and statistics.
deserves explicit interdisciplinary opportunities to apply math. Learning mathematics is enhanced
when content is placed in context and is connected to other subject areas and when students are
given multiple opportunities to apply mathematics in meaningful ways as part of the learning
process.
deserves an evidence-based curriculum implemented by educators dedicated to the ongoing
improvement of mathematics teaching and learning.

Instruction & Engagement
•
•
•

•
•
•
•

deserves an excellent program of instruction in mathematics that prioritizes and deliberately
develops their mathematical identity and agency.
must be able to engage in learning mathematics as a social endeavor, having opportunities to
explore and communicate with other students in classrooms marked by student discourse.
must be taught by teachers who have a sound knowledge of mathematics and how children learn
mathematics, and who also hold high expectations for themselves and their students; who guide the
learning process in their classrooms and manage the classroom environment through a variety of
instructional approaches directly tied to the mathematics content and to students' needs.
deserves engagement in rich anchor tasks that elicit meaningful applications for learning while
providing rich context for development of conceptual and procedural understanding of mathematics.
requires instructional focus on mathematical thinking and reasoning. Progressively more formal
reasoning and mathematical proof should be integrated into the mathematics program as a student
continues in school.
must have access to the most rigorous mathematics instruction available to them at every grade
level; this includes the right for students and families to self-select into more rigorous course
offerings.
must be prepared to use diverse strategies and different algorithms to solve problems, and teachers
must recognize and take advantage of these alternative approaches to help students develop a
better understanding of mathematics.

Assessment
•

must be allowed to demonstrate their learning through a variety of assessments. The assessment of
mathematical understanding must be aligned with the content taught and must incorporate multiple
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•
•

sources of information, including standardized tests, quizzes, observations, performance tasks,
mathematical investigations, self-reflection, and opportunities to internalize feedback.
receives meaningful and timely feedback that reflects ongoing growth and acknowledges that all
students learn at different rates; progress reporting and grades should reflect students’ current
proficiency relative to well defined learning targets.
learns at different rates and enters the classroom with different background experiences and
knowledge, and hence deserves a systemic approach to diagnose, intervene, and restore their
progress when their challenges exceed the scope of routine classroom strategies for remediation.

Resources
•

•

needs access to technology to maximize mathematical application and understanding. The
widespread impact of technology on nearly every aspect of our lives requires changes in the content
and nature of school mathematics programs. In keeping with these changes, students should be able
to use calculators and computers to investigate mathematical concepts and increase their
mathematical understanding.
deserves classrooms equipped with resources that support the instruction outlined in our beliefs,
with rich tools to engage learners, promote mathematical representations and modeling, and
provide students with multiple pathways to demonstrate and communicate understanding.

We believe every teacher (adapted from NCTM Principles to actions: Ensuring mathematical success for
all):
•
•
•
•
•
•
•

•
•
•
•
•
•
•

•

establishes mathematics goals to focus learning, adhering to a common k-12 curriculum
designed to fully develop student numeracy.
believes that effective lesson design can motivate and engage all learners.
implements tasks that promote reasoning and problem solving.
incorporates the use of appropriate tools to enhance student understanding.
uses and connects mathematical representations.
poses purposeful questions and facilitates meaningful mathematical discourse.
builds procedural fluency from conceptual understanding; develops conceptual understanding
through modeling and manipulatives built upon with patterns of instruction that follow a
concrete-conceptual-abstract cycle.
values the social nature of learning and the role of student talk in the learning of mathematics,
and designs opportunities for student discourse during learning.
adjusts instruction in response to student needs and supports and encourages students’
productive struggle in learning mathematics.
elicits and uses evidence of student thinking and employs a range of assessment techniques to
elicit evidence of student understanding.
values productive struggle in mathematics and models the value of the problem-solving process
for students
commits to illuminating and promoting pathways to rigorous mathematics for all students.
nurtures the numeracy and mathematical identity of all students; develops and sustains
environments where all students see themselves as mathematical thinkers.
reflects on their own strengths and areas for growth as a teacher of mathematics and seeks
opportunities to collaborate with other educators for purposeful coaching, learning, and
feedback.
dedicates themselves to ongoing professional improvement specific to mathematics instruction.
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The National Council of Teachers of Mathematics (NCTM) has recommended four critical changes for
mathematics instruction in the US (Catalyzing change, 2018), and supported these recommendations
with a substantial research base. While intended to guide meaningful systemic transformation of K-12
mathematics instruction, these principles carry obligation and weight to the high school curriculum. It
describes essential concepts that should be used in the crafting of high school math curricula and the K8 programs that prepare students for it. This statement of beliefs embraces these recommendations and
calls them out as a compass for the process of our own curriculum design:
•

•
•
•

Each and every student should learn the essential concepts in order to expand professional
opportunities, understand and critique the world, and experience the joy, wonder, and beauty
of mathematics.
High school mathematics should discontinue the practice of tracking teachers as well as the
practice of tracking students into qualitatively different or dead-end course pathways.
Classroom instruction should be consistent with research informed and equitable teaching
practices.
High schools should offer continuous 4-year mathematics pathways with all students studying
mathematics each year, including 2 to 3 years of mathematics in a common shared pathway
focusing on the essential concepts, to ensure the highest quality mathematics education for all
students.

We believe these evidenced-based practices will facilitate the conditions described above for students
and teachers and expect these will be evident in the design and delivery of our mathematics programs.
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Appendix B: Hatboro-Horsham’s Peer Group for Data Analysis
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Appendix C: The PA Core Standards for Mathematics
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Appendix D: Student Performance Data
This section contains student performance data compiled for this report that expands on data
described in the body of the report.
Mathematics
Group

Year

% At/Above Proficiency

State

2015

44.5

2016

46.5

2017

46.6

2018

43.5

2019

46.2

2015

66.2

2016

74.0

2017

66.1

2018

51.1

2019

61.9

2015

60.3

2016

64.7

2017

62.7

2018

52.1

2019

57.1

2015

72.1

2016

70.0

2017

71.1

2018

50.0

2015

73.5

2016

77.6

2017

69.2

2018

60.0

Year

% At/Above Proficiency

2019

44.5

2015

59.5

2016

70.5

2017

64.8

2018

64.1

2019

53.3

2015

71.4

2016

72.7

2017

65.0

2018

71.3

2019

70.3

Hatboro-Horsham SD

Blair Mill El Sch

Crooked Billet El Sch

Hallowell El Sch

Mathematics
Group

Pennypack El Sch

Simmons El Sch
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Group Summary: Scale Scores And Performance Levels
PSSA, Year 2015, 2016, 2017, 2018, 2019, Grade 4
Mathematics
Group

Year

% At/Above Proficiency

State

2015

44.5

2016

46.5

2017

46.6

2018

43.5

2019

46.2

Hatboro-Horsham SD

Blair Mill El Sch

Crooked Billet El Sch

Hallowell El Sch

2015

66.2

2016

74.0

2017

66.1

2018

51.1

2019

61.9

2015

60.3

2016

64.7

2017

62.7

2018

52.1

2019

57.1

2015

72.1

2016

70.0

2017

71.1

2018

50.0

2015

73.5

2016

77.6

2017

69.2

2018

60.0

Year

% At/Above Proficiency

2019

70.3

2015

48.1

2016

74.4

2017

53.1

2018

44.4

2019

36.6

2015

71.8

2016

79.3

2017

71.9

2018

48.8

2019

66.1

Mathematics
Group

Pennypack El Sch

Simmons El Sch
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Group Summary: Scale Scores And Performance Levels
PSSA, Year 2015, 2016, 2017, 2018, 2019, Grade 5
Mathematics
Group

Year

% At/Above Proficiency

State

2015

42.8

2016

44.4

2017

43.8

2018

45.2

2019

43.1

2015

66.4

2016

69.6

2017

66.5

2018

59.3

2019

47.1

2015

69.4

2016

68.2

2017

60.6

2018

65.7

2019

36.1

2015

54.1

2016

72.7

2017

63.4

2018

44.0

Hatboro-Horsham SD

Blair Mill El Sch

Crooked Billet El Sch

Hallowell El Sch

2019

0.0

2015

55.8

2016

62.7

Mathematics
Group

Pennypack El Sch

Simmons El Sch

Year

% At/Above Proficiency

2018

59.3

2019

54.8

2015

45.2

2016

59.6

2017

55.0

2018

50.0

2019

40.8

2015

76.5

2016

76.9

2017

75.9

2018

65.5

2019

49.2
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Group Summary: Scale Scores And Performance Levels
PSSA, Year 2015, 2016, 2017, 2018, 2019, Grade 6
Mathematics
Group

Year

% At/Above Proficiency

State

2015

39.7

2016

41.0

2017

40.3

2018

39.6

2019

39.0

2015

60.4

2016

70.7

2017

61.7

2018

58.1

2019

52.4

Hatboro-Horsham SD

Group Summary: Scale Scores And Performance Levels
PSSA, Year 2015, 2016, 2017, 2018, 2019, Grade 7
Mathematics
Group

Year

% At/Above Proficiency

State

2015

33.1

2016

37.0

2017

37.8

2018

38.9

2019

38.2

2015

46.2

2016

56.2

2017

60.9

2018

54.1

2019

46.6

Hatboro-Horsham SD

Group Summary: Scale Scores And Performance Levels
PSSA, Year 2015, 2016, 2017, 2018, 2019, Grade 8
Mathematics
Group

Year

% At/Above Proficiency

State

2015

29.8

2016

31.2

2017

32.5

2018

31.1

2019

32.2

2015

41.8

2016

49.7

2017

42.0

2018

53.4

2019

48.3

Hatboro-Horsham SD
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Appendix E: Deeper Learning Synopsis
Deeper Learning: A Practitioner’s Synopsis for the Hatboro-Horsham Community
David M. Weber, Ed.D.

What is Deeper Learning?
Beginning in 2015-16, Hatboro-Horsham school district teachers have been asked to engage in
transforming their teaching practices to align with deeper learning. This shift was initiated partially in
response to mounting public discourse asking schools to reconsider how students are prepared for
citizenship and the workplace, and partially in preparation for a multi-year technology initiative that will
provide most students with a personal computer for learning. With the planned introduction of student
technology, we sought to define a pedagogical course compelling enough to transform learning while
keeping technology in the service, and not at the center, of that transformation. “Deeper learning” is the
shorthand we use to describe that pedagogy.
Deeper learning is “the mastery of core academic content, including foundational domain knowledge,
concepts, and modes of inquiry in the humanities, mathematics, sciences, and arts that form the
building blocks for further study and skill specialization. [It is]The academic ability and predilection to
continue to learn and to apply and transfer knowledge effectively through higher-order skills, such as
critical thinking, problem solving, communication, collaboration, and self-directed learning. 3” It is the
prioritization of the development of these latter higher-order skills, students’ ability to transfer
knowledge, and the predilection for continuous learning that marks the key shift between traditional
models of schooling and deeper learning.
Much of the literature on deeper learning discusses “the 4 Cs” of communication, collaboration, critical
thinking, and creativity. Some sources identify additional “Cs” of citizenship, character, and content
mastery. Common to all is the development of student capacity to plan and engage in learning
independently, having agency in determining how learning will occur and be demonstrated. This sets the
table for a future where the ongoing acquisition of new knowledge and skills will define long-term
success in any work or career.
The literature also stresses student engagement in identifying and solving authentic “real world”
problems, that is, problems grounded in the community, novel problems, or other work that requires
consideration of characteristics common to actual workplace settings. Solving such problems requires
students to engage with wider audiences than within the school, reaching out to experts and others
with knowledge or a stake in problem outcomes as well as preparing to present their learning to others
beyond teachers and fellow students and in spaces beyond the classroom. Finally, several sources
position technology resources as necessary for students to acquire real world-skills and fully engage in
both collaboration and self-directed learning. For some noteworthy definitions from noted deeper
learning proponents, see the next section.
Instructional Implications of Deeper Learning

Jobs for the Future, Students at the Center Initiative. (2014). Students at the Center Initiative Overview: Engaging
All Students for College, Career, and Civic Success. Retrieved from https://www.ewa.org/sites/main/files/fileattachments/satc-one-pager-050817.pdf
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During 2016-17, teachers were introduced to a framework for instructional design known as Trudacot:
Technology Rich Unit Design and Classroom Observation Template, and in 2017-18, HHSD administrators
began using this template to provide walkthrough feedback to teachers. The authors of the framework,
Scott McLeod and Julie Graber, recently renamed the framework the “4 Shifts” framework, reorganizing
the areas for feedback around four shifts that define school transformation and deeper learning. The
most current version of the framework can be found later in this synopsis.
The four shifts are described as:
1.
2.
3.
4.

Higher-level thinking
Authentic work
Student agency
Technology infusion

Hatboro-Horsham School District’s Portrait of a Graduate
During the 2016-17 school year, Hatboro-Horsham educators engaged in the work of deeper learning by
taking time as a building to craft a “portrait of a graduate,” a process of beginning with the end in mind
where the desired characteristics of our students are positioned as the outcomes of the scope of the
time in our schools. All schools’ work was combined into one common district portrait. Deeper learning
can be viewed as the path to developing these characteristics, and there exists substantial overlap
between the way these are described and the processes commonly attributed to deeper learning. For a
full description of each element of the HHSD portrait of a graduate, see section below.
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Definitions of Deeper Learning from Leading Proponents
"Teaching Differently, Learning Deeply" (Jal Mehta & Sarah Fine, in Kappan, 2012) offers the following
definition of Deeper Learning (p. 33 & 35):
"Students are treated as active meaning makers with the capacity to do interesting and valuable work
now. To engage with a subject, in this view, is not simply to receive knowledge but also to create it,
mirroring the adult world of historians, movie producers, and other creative professionals. Accordingly,
the purpose of school is not so much to prepare students for a hypothetical future as to support them in
engaging with the complex challenges that professional work at its best entails. The approach is rooted
in a profound respect for who students are and what they can do...[Deeper learning is] a shorthand term
for the skills, understandings, and dispositions that develop as a result of engaging in cognitively
ambitious tasks."

Here is another definition to consider, from Deeper Learning by Monica R. Martinez and Dennis
McGrath (2014):
[Deeper Learning] fully encompasses the educational goals that, taken together, constitute the
foundation for developing the single most important ability students should possess: the capacity for
learning how to learn. In an ever-changing world-one in which knowledge and its applications have the
potential to shift almost daily-nothing is more valuable. More specifically, deeper learning is the process
of preparing and empowering students to master essential academic content, think critically and solve
complex problems, work collaboratively, communicate effectively, have an academic mindset, and be
self-directed in their education. While all of these are vital components of deeper learning we cannot
emphasize enough the importance of the final element on this list: self-direction. Students are
empowered to be the leaders of their own educational lives are capable of embodying a desire to learn
unmatched by any that could be instilled by a parent or teacher" (pp. 3-4).

Michael Fullan and Maria Langworthy offer the following in "A Rich Seam: How New Pedagogies Find
Deep Learning" (2014, p. 22):
"Deep learning tasks redesign learning activities to:
1. Restructure students' learning of curricular content (such as national curriculum goals or standards) in
more challenging and engaging ways made possible by digital tools and resources.
2. Give students real experiences in creating and using new knowledge in the world beyond the
classroom.
3. Develop and assess key future skills, what Michael has called the 6 Cs:
•

•
•

Character education - honesty, self-regulation and responsibility, hard work, perseverance,
empathy for contributing to the safety and benefit of others, self-confidence, personal health and
well-being, career and life skills.
Citizenship - Global knowledge, sensitivity to and respect for other cultures, active involvement in
addressing issues of human and environmental sustainability.
Communication - communicate effectively orally, in writing and with a variety of digital tools;
listening skills.
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•
•
•

Critical thinking and problem solving - think critically to design and manage projects, solve
problems, make effective decisions using a variety of digital tools and resources.
Collaboration - work in teams, learn from and contribute to the learning of others, social
networking skills, empathy in working with diverse others.
Creativity and imagination - economic and social entrepreneurialism, considering and pursuing
novel ideas, and leadership for action."

Most Likely to Succeed by Tony Wagner and Ted Dintersmith (2015) offers the following characteristics
common to successful school programs (p. 205):
"Students:
•
•
•
•
•
•
•
•
•

attack meaningful, engaging challenges
have open access to resources
struggle, often for days, and learn how to recover from failure
form their own points of view
engage in frequent debate
learn to ask good questions
collaborate
display accomplishments publicly
work hard because they are intrinsically motivated"
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4 Shifts Framework (Formerly the Trudacot Framework)
From McLeod & Graber (2018), https://docs.google.com/document/d/1COUR5p1E1gir8Hk0WXfYwzVX3Fw6fSNdvHvggVBJMc/edit
Higher-level thinking. Deeper learning schools are moving from an overwhelming emphasis on
students mostly doing lower-level thinking tasks - factual recall and procedural regurgitation - to
students more often engaging in tasks of greater cognitive complexity - creativity, critical
thinking, problem-solving, and effective communication and collaboration. In other words,
students are living more often on the upper levels of Bloom’s taxonomy (or Webb’s Depth of
Knowledge wheel) than the lower ones.
A. Deeper Thinking and Learning
•

•

•

•

•

•

Domain Knowledge. Is student work deeply rooted in discipline-specific and -relevant
knowledge, skills, and dispositions?
o Yes / No / Somewhat
o Deeper Learning. If yes, is student work focused around big, important themes
and concepts that are central to the discipline rather than isolated topics, trivia, or
minutiae?
 Yes / No / Somewhat
Critical Thinking. Do learning activities and assessments allow students to engage in
deep critical thinking and analysis?
o Yes / No / Somewhat
Problem Solving. Do learning activities and assessments allow students to engage in
complex and messy (not simple) problem solving?
o Yes / No / Somewhat
Creativity. Do students have the opportunity to design, create, make, or otherwise add
value that is unique to them?
o Yes / No / Somewhat
Metacognition. Do students have the opportunity to reflect on their planning, thinking,
work, and/or progress?
o Yes / No / Somewhat
o If yes, can students identify what they’re learning, not just what they’re doing?
 Yes / No / Somewhat
Assessment Alignment. Are all assessments aligned cognitively with standards, learning
goals, instruction, and learning activities?
o Yes / No / Somewhat

Authentic work. Deeper learning schools are moving from isolated, siloed academic work to
environments that provide students more opportunities to engage with and contribute to relevant
local, national, and international interdisciplinary communities. Students begin fostering active
networks with individuals and organizations for mutual benefit.
B. Authentic Work
•

•

Real or Fake. Is student work authentic and reflective of that done by experts outside of
school?
o Yes / No / Somewhat
Authentic Role. Are students asked to take on an authentic societal role as part of their
learning?
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•

•

•

•

•

Yes / No / Somewhat
Domain Practices. Are students utilizing authentic, discipline-specific, practices and
processes?
o Yes / No / Somewhat
Domain Technologies. Are students utilizing authentic, discipline-specific tools and
technologies?
o Yes / No / Somewhat
Research and Information Literacy Strategies. Are students utilizing authentic, disciplinespecific research, inquiry, and information literacy strategies?
o Yes / No / Somewhat
Authentic Assessment. Are students creating real-world products or performances for
authentic audiences?
o Yes / No / Somewhat
o Contribution. If yes, does student work make a contribution to an audience
beyond the classroom walls to the outside world?
 Yes / No / Somewhat
Assessment Technology. Are digital technologies being used in authentic ways to
facilitate the assessment process?
o Yes / No / Somewhat
o

Student agency. Deeper learning schools are moving from classrooms that are overwhelmingly
teacher-controlled to learning environments that enable greater student agency - ownership and
control of what, how, when, where, who with, and why they learn. Student agency allows for
greater personalization, individualization, and differentiation of the learning process.
C. Student Agency and Personalization
•
•
•

•
•
•
•

•
•

Learning Goals. Who selected what is being learned?
o Students / Teachers / Both
Learning Activity. Who selected how it is being learned?
o Students / Teachers / Both
Assessment of Learning. Who selected how students demonstrate their knowledge and
skills and how that will be assessed?
o Students / Teachers / Both
Talk Time. During the lesson/unit, who is the primary driver of the talk time?
o Students / Teachers / Both
Work Time. During the lesson/unit, who is the primary driver of the work time?
o Students / Teachers / Both
Interest-Based. Is student work reflective of their interests or passions?
o Yes / No / Somewhat
Initiative. Do students have the opportunity to initiate, be entrepreneurial, be selfdirected, and/or go beyond given parameters of the learning task or environment?
o Yes / No / Somewhat
Technology Selection. Who selected which technologies are being used?
o Students / Teachers / Both
Technology Usage. Who is the primary user of the technology?
o Students / Teachers / Both
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Technology infusion. Deeper learning schools are moving from local classrooms that are
largely based on pens/pencils, notebook paper, ring binders, and printed textbooks to globallyconnected learning spaces that are deeply and richly technology-infused. The new affordances
of mobile computing devices and online environments allow the first three shifts mentioned here
to move into high gear.
D. Technology Infusion
•

•

•

•

•

•

•

Communication. How are students communicating?
o Alone / In pairs / In triads / In groups larger than 3
o If with others, with whom? (circle all that apply)
 Students in this school / Students in another school / Adults in this school
/ Adults outside of this school
Communication Technologies. Are digital technologies being used to facilitate the
communication processes?
o Yes / No
o If yes, in which ways? (circle all that apply)
 Writing, photos and images, charts and graphs, infographics, audio,
video, multimedia, transmedia
Collaboration. How are students working?
o Alone / In pairs / In triads / In groups larger than 3
o If with others, with whom? (circle all that apply)
 Students in this school / Students in another school / Adults in this school
/ Adults outside of this school
o If with others, who is managing collaborative processes (planning, management,
monitoring, etc.)?
 Students / teachers / both
Collaboration Technologies. Are digital technologies being used to facilitate collaborative
processes?
o Yes / No / Somewhat
o If yes, in which ways? (circle all that apply)
 Online office suites, email, texting, wikis, blogs, videoconferencing, mind
mapping, curation tools, project planning tools, other
Technology Adds Value. Does technology add value so that students can do their work
in better or different ways than are possible without the technology?
o Yes / No / Somewhat
Technology as Means, Not End. When digital technologies are utilized, do the tools
overshadow, mask, or otherwise draw the focus away from important learning?
o Yes / No / Somewhat
Digital Citizenship. Are digital technologies utilized by students in both appropriate and
empowering ways?
o Yes / No / Somewhat
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HHSD Portrait of a Graduate Descriptors
1. Lifelong Learners
Lifelong learners have the desire to learn and the capacity to be self-directed in their learning. They
are diligent learners who manage their time effectively in the pursuit of their ongoing educational
needs. They are proactive in anticipating the need for new learning as well as identifying data and
information needed for thoroughly exploring solutions. They have the capacity to select appropriate
resources for their learning and capably identify credible sources of information.
2. Global Citizens
Global citizens effectively communicate across media to meet specific needs of a variety of
audiences. They demonstrate cultural awareness and appreciate diversity. They exhibit social
responsibility within their various communities and are and conscientiousness in their actions. They
are effective advocates for others. They possess strong collaboration and teamwork skills. They are
aware of the impact of their words and actions in both digital and traditional modes of
communication. They are open-minded and good listeners. They balance these qualities with the
abilities to compromise and advocate for their own needs.
3. Resilient
Resilient students exhibit emotional health, confidence, self-reliance, and are intrinsically satisfied
with their circumstances, grounded in the belief that they can positively effect change for their own
betterment. They take steps to be happy in their lives. They adapt as circumstances change and are
flexible in their pursuit of solutions. When faced with adversity or failure, they possess persistence,
grit, and determination in their ongoing push to resolve problems and find success.
4. Purposeful and Passionate
Purposeful and passionate individuals exhibit strong character and leadership skills. They are
compassionate and exhibit empathy in their interactions with others. They are mindful, self-aware,
reflective, and possess emotional intelligence. They set goals and plan effectively to meet those
goals. They take ownership of projects and problems and are reliable in their work. They deeply
engage in tasks and are empowered to advocate for change. They are able to motivate themselves
and others. They are characterized by sincerity in their deeds and actions. They are attuned to their
own strengths and desires, and engage in work that is meaningful to them.
5. Academic Mastery
Students who exhibit academic mastery have a grasp of the essential disciplinary knowledge and
skills that comprise a well-rounded intellectual. They adeptly discern the essential information
needed to understand a problem. They are skillful at identifying credible sources of information and
observant of standards for fair use and citation when using the work of others. Their work and
interactions are guided by highly evident literacy and numeracy.
6. Divergent and Innovative Thinkers
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Divergent and Innovative thinking applies critical thinking and creativity toward problem solving.
Students are observant, ask questions, and actively seek improvement to existing strategies and
solutions. They are curious about the rules, systems, and processes that frame a problem. They are
capable and resourceful in leveraging technologies to manage information and solutions. They are
able to perceive the systems that drive processes and identify components for improvement when
solving systemic problems. They value unusual and diverse viewpoints in seeking solutions and are
comfortable with challenging the status quo.

87

