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Rationale
The necessity of a full K-8 mathematics program evaluation was determined during the 2017-18
school year as the District began to plan and prepare for the large-scale renewal of current
curricular resource subscriptions, given the approaching expiration of these subscriptions, K-8. The
implications of curricular resource renewal include a significant expenditure on the part of the
District, in addition to a multi-year commitment to the resource for the foreseeable future (typically
a minimum of 6 years). As such, District leadership determined that the District should engage in
an evaluation of existing programming. Areas for evaluation in include conditions to support equity
and access to the New Jersey Student Learning Standards for Mathematics for all students, in
addition to a review of the District’s vision, mission, and goals for student learning in mathematics.
An analysis of quantitative student performance data, as per the 2016-17 New Jersey School

Performance Reports, and qualitative feedback from key stakeholders such as FLPS mathematics
teachers also support the rationale for this evaluation.

Objectives
●
●
●

Identify areas of strength within the programming as well as recommendations for
improvement.
Gauge stakeholder (teacher, student, parent) perceptions of Mathematics programming
Determine the next levels of work to address the recommendations for improvement.
○ Design actionable items that can be scheduled for completion in a realistic and
timely manner while keeping in mind the workflow and available budget of the
Department of Curriculum & Instruction
○ Identify resources needed to complete the recommended actionable items.

Background and Overview of FLPS Mathematics
Programming 2010-Present
Mathematics programming in the District has and continues to be a subject of great interest for
stakeholders across the FLPS community. This may be attributed to the idea that mathematics
performance can serve as a gatekeeper for many students (Hattie, 2017):
Mathematics knowledge is one of the significant gatekeepers in modern society.
Demonstrating understanding of mathematics in high school opens doors to college. Passing
college mathematics classes increases the likelihood that a student will actually earn a degree.
Most of us know that people who do better in school, and who attend school for a longer
portion of their lives, go on to live longer, healthier, happier lives. Unfortunately, those who
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don’t do well in mathematics often get locked out of these benefits (Stinson, 2004). It may be
stating the obvious, but we will say it anyway: People who understand mathematics have a
higher quality of life (Hattie, p. 1).
It is with this in mind that efforts to reform mathematics programming in the District have
commanded attention from stakeholders inclusive of committees of educators and administrators
in addition to involvement from parents/ guardians and the Board of Education in prior years.
As reform efforts were not always triggered by updates to New Jersey’s core curriculum standards
for mathematics, the timing of prior efforts to reform K-8 mathematics in Franklin Lakes is also
significant to this evaluation as it offers context in the analysis of qualitative and quantitative data
as presented in this evaluation. See Figure 1-1: Timeline of Mathematics Reforms (2010-Present).
Timeline of Mathematics Reforms (2010-Present)
Approx.
Date

Prior
to
2010

NJ Standards Reforms in Mathematics
Noteworthy Dates:
Common Core State Standards &
New Jersey Student Learning Standards

A Recent History of Math Reforms in FLPS

NJ public schools teach students according
to NJ Core Curriculum Content Standards.
NJASK are the grades 3-8 state
standardized assessments under federal
NCLB and ESEA.

FLPS Math Committee convenes to review
existing curriculum/ resources and standards.
At this time, elementary curriculum is the
University of Chicago’s Everyday Mathematics
Project. Middle School’s curricular resource was
Connected Math Project.

The Council of Chief State School Officers
(CCSSO) begin efforts to create consistent,
real-world learning goals for College &
Career Readiness and K-12 education
consistent for participating states.

The directive provided to the committee was
that ultimately a new resource should be
identified that could be characterized as “world
class.” This was widely interpreted to mean that
it should “exceed” the standards and should
emphasize “mastery.”

March
2010

Draft Common Core States Standards
[CCSS] are released.

June
2010

➢ Final CCSS are officially adopted.
➢ New Jersey adopts CCSS.
➢ Full Implementation expected school
year 2013-14.

At the recommendation of the Math
curriculum committee, the Franklin Lakes
Board of Education adopts the following
curricular resources:
●
●

Elementary Grades: Math in Focus, The
Singapore Approach ©2009
Middle School Courses:
○
○
○
○

6th Grade- Standard & Advanced - Math
Connects Course 2, Glencoe
7th Grade - Standard - Math Connects
Course 3, Glencoe
7th Grade - Advanced - Holt Course 3
8th Grade - Standard - Pre-Algebra, Holt
McDougall
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○
○
○

8th Grade - Standard Algebra - Algebra
I, Glencoe
8th Grade - Honors Algebra - Algebra
Structure & Method Book 1, McDougal
Littell
8th Grade - Geometry - Geometry: For
Enjoyment & Challenge, McDougal
Littell

Academ
ic Year
2010-11

Full Math In Focus implementation begins with
Grades K-2. Teachers are expected to
implement the full curricular resource with
fidelity to the program. The scope and
sequence is the textbook’s Table of Contents.

Academ
ic Year
2011-12

Grades 3-5 fully implement Math In Focus [MIF].
Teachers are expected to implement the full
curricular resource with fidelity to the program.
The curricular scope and sequence
implemented is the MIF’s Table of Contents.

July
2012

Final CCSS Math Publishers Criteria released
2012
Developed by CCSS-Math writing team, the
Publishers Criteria aims to support faithful
CCSS-M implementation by providing
publishers with criteria for materials aligned to
the Common Core State Standards for
Mathematics

May
2013

Franklin Lakes Board of Education adopts new
Middle School Math curricular resources:
●

●
●

Sept.

Full implementation of CCSS expected.

2013

6th Grade: Standard/ Advanced - Math
In Focus: Course 1 (+ MIF Course 2 for
Advanced)
7th Grade: Standard/ Advanced - Math
In Focus: Course 2 (+ MIF Course 3 for
Advanced)
8th Grade Standard: Math In Focus:
Course 3

Grades 6-8 begin implementation of Math In
Focus.

Scope and sequence is developed by
consultant staff developer based upon
anticipated shifts in standards. Certain chapters
are omitted i.e., grade 7, and certain units had to
be supplemented.
Academ
ic Year

The PARCC next-generation assessment
system is implemented in grades 3-12 to
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2014- 15

assess student mastery of the CCSS for Math
and ELA.
New Jersey reviews Math & ELA standards;
Releases revised model curriculum in 2014.

May
2016

The New Jersey Student Learning Standards
Model Curricular Frameworks are launched.
Districts receive notice they should prepare to
implement the NJSLS for ELA and Math by
Fall 2017.

Academ
ic Year
2016-17

Grades K-8 Math committee works to realign
Math curriculum to NJSLS (formerly Common
Core State Standards).
●

●

Septem
ber
2017

All Districts are to implement NJSLS-aligned
Math & ELA curriculum.

Gaps were identified between the
resource and the standards, and
supplemental resources were
determined to address areas of
significant concern, i.e., missing or
misplaced items in the scope and
sequence at each grade level.
FLPS reached out to Houghton Mifflin
Harcourt (HMH) sales representative and
product specialist regarding anticipated
release of new Math In Focus product
expected to be released sometime in
2018-19.

Revised NJSLS-aligned Math curriculum is
presented and BoE-approved, per NJDoE
requirement, and implemented.

Figure 1-1: Timeline of Mathematics Reforms (2010-Present).

The timing of Mathematics reforms at the state-level and the District-level are significant as the
transition from the prior NJ standards to new standards, i.e., Common Core State Standards
[CCSS-Math] and the PARCC assessments were multi-year efforts on the parts of the New Jersey
Department of Education, the Council of Chief State School Officers (CCSSO), in addition to private
entities including education textbook publishers and other corporate entities such as testing
vendors. In other words, it generally takes a number of years for viable standards-aligned
education content and products to be created and become available for school use as evidenced
by the timing of adoption of the CCSS in NJ in June 2010, release of CCSS-Math Publishers Criteria
in July 2012, and an expectation that New Jersey Public Schools fully implement the CCSS by
academic year 2013-14.
With respect to the timing of mathematics reforms in Franklin Lakes Public Schools, the adoption
of a new K-5 Mathematics curricular resource, Math In Focus, was a local action concurrent with the
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adoption of the new CCSS in the state of New Jersey in June 2010. While the FLPS Math
Curriculum Committee worked to identify a resource that met predetermined criteria in that it was
“world class” in nature, “exceeded” standards, and was designed to teach to “mastery,” no
published criteria was marketed at the time that fully aligned to the state standards. These pre-set
priorities served as constraints which significantly limited the math committee’s options with
respect to textbook resource recommendations, leaving only Singapore-based resources as viable
options for recommendation in spring of 2010.
By academic year 2014-15, the NJ Department of Education announced a review of the Common
Core State Standards, which resulted in a shift and rebranding of standards in May 2015 to the New
Jersey Student Learning Standards. The New Jersey Department of Education followed by
providing districts with one year to align to the NJSLS for Mathematics, which the District prepared
for via committee work including the audit the existing curriculum/ resource (identification of
strengths, weaknesses, and gaps) relative to the standards, followed by curriculum writing to
remediate any gaps. This was in preparation for K-8 implementation by September 2017, which the
District met by all accounts.

Math Evaluation Focus Question
Given the history of reforms in mathematics at both the state and District levels, the FLPS
Administrative Team worked to craft a focus question centering on student learning to frame the
Math Evaluation’s work and recommendations:
To what extent are our students engaged in deeper learning and understanding of
mathematics? Is this understood, agreed upon, and evident in our data regarding:
●
●
●
●
●

Student learning results
Assessments
Curriculum
Instructional practices in place
Professional Development

Defining learning and understanding
A Google search for the definition of “learning” yields the following definition as the top hit: “the
acquisition of knowledge or skills through experience, study, or by being taught.”  While this definition
provides for an internal, invisible process experienced by the learner, it stops short of offering

verifiable evidence confirming learning has indeed occurred. Over time, many individuals ranging
from educators to psychometricians to parents and policymakers have contributed to the
conversation and codified via policy the assessments used to confirm evidence of learning. To
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some, evidence of learning looks like memorization and recall of information, while to others
learning is evidenced via demonstration and application. Across the United States, student
performance on summative assessments such as classroom tests and state standardized tests
frequently serve as measurement tools intended to reveal more about the extent to which
students have learned material, yet it must be acknowledged that summative assessments have
their limitations as to what and how an individual is tested.
Frey, Hattie, and Fisher (2018) propose that learning occurs over three phases: surface, deep, and
transfer.

●

Surface Learning “f ocuses on one idea at a time” (p. 12) which may include activities such as
note-taking, annotating, summarizing, mnemonics, practice testing to acquire or take

learning in to short-term memory. Activities such as deliberate practice, spaced practice,
help seeking, and receiving feedback serve to help learners consolidate or increase the
likelihood of moving knowledge into longer-term memory.
●

Deep Learning engages students in “see[ing] connections, relationships, and schema
between ideas and allow[ing] them to learn to organize skills and concepts” (p. 12).

According to Frey, Hattie, and Fisher, deep learning often involves peer interaction as
students make discoveries while learning to ultimately integrate more than one idea
together. To initially acquire learning, students engage in activities such as concept
mapping, metacognitive strategies, elaboration and organization, and strategy monitoring.
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To consolidate learning, students work, support, and collaborate with one another in peer
groups, participate in class discussions, self-question, and self-monitor.
●

Transfer Learning is the “goal of learning” involving the application of “knowledge in

increasingly new and novel situations,” as it is the point when students “own the concept or
skill and know how to use it” (p. 12). Activities that mark transfer include classification,
sorting, matching, categorizing, identification of similarities and differences, etc.
As such, the Math Evaluation Focus Question aims to understand the extent to which current
mathematics programming in Franklin Lakes Public Schools aspires to and achieves deeper
learning and understanding along the phases of learning. This focus question also seeks to
understand the extent to which program components such as curriculum, instructional practices,
and professional development support the learning community of students, teachers, parents, etc.
in achieving deeper levels of learning and understanding in mathematics.

Methodology
This evaluation was conducted over the course of the 2018-19 school year with the cooperation of
a committee of K-8 educators. This evaluation incorporates a variety of quantitative and qualitative
data obtained from state standardized testing and district performance data, in addition to local
survey data and feedback obtained via live focus groups representative of the total learning
community including District teachers, parents, and students. Every effort was made to include
the perspectives and vantage points of community members who currently have students enrolled
in the Franklin Lakes Public Schools, whether in person or via survey feedback.

I. Student Learning Results in Mathematics
The New Jersey School Performance Reports offer quantitative data that the state of New Jersey
utilizes to determine a district’s progress with respect to the state’s accountability goal as per the
Every Student Succeeds Act [ESSA]. The NJDOE has set a goal that by the year 2030, 80% of
students across all student subgroups will meet or exceed expectations on the state standardized
test, which measures student performance in grades 3-high school as per the New Jersey Student
Learning Standards for Mathematics (formerly the Common Core State Standards). As the NJ DOE
has revised these performance reports over the past few years, this report will focus on the prior
two years of NJ School Performance Report data. The results of School Performance Report data
provide an opportunity to analyze data utilizing the lenses of equity and equality to education
across the district, schools, and specific student groups. As part of this analysis, it is important to
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identify possible achievement gaps, or negative differences in academic performance among
student groups, i.e., race, ethnicity, socio-economic status, English proficiency, students with
disabilities, etc. Thoughtful action plans and targeted intervention should be developed in
response to any noted achievement gaps.

2016-17 ESSA District Accountability Profile
Figure 1-2: 2016-17 ESSA FLPS District Accountability Profile provides a District-level summary of

student Mathematics Proficiency and Mathematics Student Growth as per the PARCC Mathematics
test administered to students in the spring of 2017 to students in grades 3-high school courses.

Figure 1-2: 2016-17 ESSA FLPS District Accountability Profile

For 2016-17, student subgroups with a large enough N-size were reportable across the following
categories: Districtwide, White, Asian et al., Students with Disabilities. For the category of
Mathematics Proficiency, students in all categories “Met Target,” which is an annual benchmark of
progress set for the District by the NJDOE, with the exception of Asian et al, which “Met Goal.”
However, in the category of Mathematics Student Growth, which is a percentile rank measure of
how much students are learning each year utilizing Student Growth Percentiles [SGPs], no category
of student subgroups met the target or the goal in 2016-17.
Figure 1-3: FLPS 2016-17 Mathematics Performance Trends provides additional detail per each grade
level via bar graphs charting the percentage of students who met/ exceeded expectations on the
PARCC tests from 2014-15, 2015-16, and 2016-17. At the elementary levels (grades 3-5), student
performance in 2016-17 ranged between 63-76% of students meeting or exceeding expectations
on the PARCC. Meanwhile, at the middle school level, student performance varied significantly
depending upon course. Students enrolled in high school level Algebra or Geometry coursework
took these PARCC assessments, for which performance ranged from 93-100%. A significant drop in
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student performance is noted in standard middle school math content courses (6, 7, & 8), with
passing rates ranging from 35-65%.

Figure 1-3: FLPS 2016-17 Mathematics Performance Trends

Figure 1-4: FLPS 2016-17 Student Growth by Performance Level and Grade s heds additional light on
student growth as per the PARCC, which is measured in mathematics in grades 4-7. Student

growth is normed across the state of NJ and ranked utilizing percentiles. Growth is characterized
as Low < 35, Typical 35-65, or High > 65. As noted in the data, student growth was characterized
as “Typical” in grades 4 and 5, and in grades 6 and 7 was characterized as “Low.”
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Figure 1-4: FLPS 2016-17 Student Growth by Performance Level and Grade

2017-18 ESSA District Accountability Profile
Figure 1-5: 2017-18 ESSA FLPS District Accountability Profile provides a District-level summary of

student Mathematics Proficiency and Mathematics Student Growth as per the PARCC Mathematics
test administered to students in the spring of 2018 to students in grades 3-high school courses.

Figure 1-5: 2017-18 ESSA FLPS District Accountability Profile

For 2017-18, student subgroups with a large enough N-size were reportable across the following
categories: Districtwide, White, Asian et al., Students with Disabilities, and English Learners. Similar
to 2016-17, in the category of Mathematics Proficiency, students in all categories “Met Target,” with
the exception of Asian et al, who “Met Goal.” A significant positive change is noted in the category
of Mathematics Student Growth, as students across all subgroups categories Met the target in
2017-18.
Figure 1-6: FLPS 2017-18 Mathematics Performance Trends provides additional detail per each grade
level via bar graphs charting the percentage of students who met/ exceeded expectations on the
PARCC tests for the prior three academic years. At the elementary levels (grades 3-5), student
performance in 2017-18 ranged between 69-83% of students meeting or exceeding expectations
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on the PARCC. Thus, the ranges of performance improved over the 2016-17 year. At the middle
school level, student performance continued to vary depending upon course. Students enrolled in
high school level Algebra or Geometry coursework took these PARCC assessments, for which
performance ranged from 95-100%. The drop in student performance was again noted in standard
middle school math content courses (6, 7, & 8), with passing rates ranging from 38-64%, with a
significant improvement noted in grade 7.

Figure 1-6: FLPS 2017-18 Mathematics Performance Trends

Figure 1-7: FLPS 2017-18 Student Growth by Performance Level and Grade provides greater detail
regarding student growth (measured in mathematics in grades 4-7) as per the PARCC. Student
growth is normed across the state of NJ and ranked utilizing percentiles with growth characterized
as Low < 35, Typical 35-65, or High > 65. As per the data significant improvement was noted in
2017-18 at each grade level, as grades 4, 6, and 7 were characterized as “Typical,” while student
growth in grade 5 was generalized as “High.”

Figure 1-7: FLPS 2017-18 Student Growth by Performance Level and Grade
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Analyzing Student Subgroups for Equity
An analysis of student subgroup performance identifies achievement gaps across the categories of Students
with Disabilities and English Learners, in comparison to Districtwide performance in 2017-18.
●

●

For Students with Disabilities, significant positive change was noted in the area of Math Performance
(+11.8) and Student Growth (+19.5) from the prior school year however, the discrepancy in performance
between this subgroup and the District is approximately - 30.
For English Learners, negative and no change were noted in the areas of Student Growth (no change)
and Math Performance (-2). The discrepancy in performance between this subgroup and the District is
approximately -20.

Metric
Student Growth in Math
(mSGP)
PARCC Gr. 4-7
(Gr. 3 is baseline)
Math Performance
on State Assessment
(PARCC Gr. 3-5, 6-8)

Districtwide
2017-18

Districtwide
Change
‘16-17

Students with
Disabilities
District
2017-18

Students with
Disabilities
Change
‘16-17

English
Learners
District
2017-18

English
Learners
Change
‘16-17

56

+17

53

+19.5

41

No change

68.4%

+3.5

38.7%

+11.8

48.0%

-2

Figure 1-8: FLPS 2017-18 Student Subgroup Accountability

State Standardized Tests and End of Year Report Card Grades
Figure 1-9: Spring 2018 PARCC Math Correlated with Report Card Grades p
 rovides a comparison of

student performance as reported via end of year report cards and compared with the results of
state standardized tests (PARCC) reveal discrepancies in these summative reports of student
achievement in all grades 3-8, with the exception of the offered high school math courses: Algebra I
and Geometry. Generally speaking, student report card grades include a variety of evidence to
demonstrate student performance (i.e., test and quiz scores, homework completion, performance
based assessments, etc.) which provide a more longitudinal depiction of performance. The table
below compares longitudinal report card data with snapshot student performance data as per the
state standardized test, PARCC for Mathematics.

Grade/ Math Course Report Card
Descriptor

PARCC Math 2018
% Met or Exceeded
Expectations (4/5)

June 2018 % of Students
Attaining Report Card MP3 or
Final Grades
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Grades of 80% and above - Math
Math 3: Demonstrates understanding of
content/ concepts

69.8%

93.45%

Math 4: Demonstrates understanding of
content/ concepts

69.4%

93.40%

Math 5: Demonstrates understanding of
content/ concepts

82.8%

92.91%

Grade/ Math Course

PARCC Math 2018
% Met or Exceeded
Expectations (4/5)

June 2018 % of Students
Attaining Report Card MP3 or
Final Grades
Grades of 80% and above - Math

Math 6

57.0%

92.06%

63.6%

92.2%

Math 8

38.5%

90.1%

Algebra

95.5%

98%

Geometry

100%

100%

(Standard & Advanced)

Math 7
(Standard & Advanced

Figure 1-9: Spring 2018 PARCC Math Correlated w/ Report Card Grades

Of note is a discrepancy in reported student performance between the two types of summative
measures of student achievement. While the intended purposes of each measure differ, i.e.,
longitudinal versus snapshot reporting, there is a significant difference in these two measures of
student achievement. This points to discrepancies in the reporting of student achievement. In other
words, PARCC reports the extent to which a student has demonstrated mastery of all of the NJSLS Math over the course of a single testing window at a specific grade level in the format of a
computer-based test. Meanwhile report card grades are more reflective of work products over an
interval of time such as tests, quizzes, homework, classwork, projects and other assignments that
may be more dynamic in nature. Given the many items that contribute to a report card grade, it is
important that each of these work products align to the NJSLS Major Content Standards for the
grade and Standards for Mathematical Practice in accordance with all three aspects of rigor:
conceptual understanding, procedural fluency, and application for problem solving. Additionally,
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these tasks should also be designed such that work products provide students with opportunities to
build upon and retrieve previously learned content so as to deepen students’ understanding of the
NJSLS for Math.

Student Perspectives: Student Learning Results
A critical voice in the District’s mathematics evaluation is that of the students, as it is the interest and
success of student learners which is priority. A critical component to any learning process is the
extent to which learners are engaged. As such, the topics of student engagement and interest in
mathematics were topics explored while conducting research among the sample of students in
grades 1-8 who participated in live focus groups, and via math evaluation surveys administered in
elementary grades 2-5 and middle school math 6-8 courses during their math periods. The full

report including analysis and key findings of student focus group/ survey results for elementary and
middle school is linked, or can be viewed via the Appendix.
Survey/ Focus Group Highlights:
Elementary Students:

1) Learning math is interesting.

Students who agreed with this statement
explained that math is interesting because they
are able to solve problems in multiple ways, their
teacher plans fun learning activities, they enjoy
working together, and they can see connections
between math concepts.
The students who disagreed with this statement
said it was because math is boring, math is too
easy, and they don’t understand how it relates to
their life.

Middle School Students:

1. Do you agree that math is interesting and
engaging? Why or why not?

Many students stated that there were certain
math concepts that were more interesting to
them than others. They also stated that math
was sometimes engaging, and it depended
heavily on way the teacher was providing
instruction.
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Elementary School Students:

3) I work as hard as I can in math class.

Students who agreed with this statement said it
was because:
●
they have to work hard to do well
●
they have to try hard to solve problems,
●
their teacher wants them to do well,
●
it helps them get good grades; The
students who cited getting good grades
and because they want to get smarter
were generally students in Grades 4 and 5.
●
they want to get smarter.
Many of the students who disagreed with the
statement said it was because:
●
they are tired,
●
they are engaged in the beginning but
then lose interest,
●
they get frustrated and don’t want to try
hard
●
math is too easy so they don’t have to try
hard. The students who cited math being
too easy were generally in the Grades 1
and 2.

Middle School Students:

Do you work as hard as you can in
math class?

Student comments revealed how/why they
work the hardest. They reported doing so on
tests and quizzes because they want to get into
a good college and when a topic was a harder.
Student comments also revealed that they tend
not to work their hardest when they feel lazy,
tired, or bored.
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Middle School Students:

How do you learn math best?

Middle School Students:

What do you wish for in your math
class that would help you learn better?

Students cited a variety of ways they learn math
best. The trend seems to be that every student
learns differently. Some of the top responses
were:
● working in partners/small groups
● working independently
● watching a teacher modeling the
problem on the board
● taking notes
● watching online videos
● looking at the textbook or other
examples.
Some students commented that they are
satisfied with the learning in their math class, and
that they don’t wish for anything different.
Many students suggested more interactive
learning, activities, or group work instead of
sitting at their desks and taking notes.
Many students suggested more projects or
assignments instead of just practice exercises
and tests/quizzes to assess their knowledge.
There were also many students who
commented that they wished for either more of
a challenge or more support with difficult
concepts.

Findings and Conclusions
●

The quantitative data analyzed indicate a positive improvement in student growth in the
2017-18 school year, which assessed the first year of implementation of a K-8 math
curriculum realigned to the NJSLS for Mathematics. The significant gains in Student Growth
at the elementary level may also be attributed to the implementation of an intermediate
grades (4-5) daily instructional period now known as the “What I Need” or “WIN” which
serves to provide time for intervention and enrichment in Mathematics and Language Arts.
The implementation of the WIN period was also coupled with an emphasis on collaborative
interventions for academics in the elementary grades as part of the District’s Response to
Intervention [RTI] programming in 2017-18.

●

While improvements in overall student performance and growth were noted across the
District, the 68.4% performance on the state standardized test highlights the need for
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programmatic improvements, given the New Jersey ESSA goal of 80% of students
demonstrating that they meet/ exceed expectations by 2030. While FLPS “Met Target” for
2017-18, there is great opportunity for improvement in overall performance.
●

Based on 2016-17 and 2017-18 Mathematics Assessment data, Grades 6-8 Math student
performance and growth are immediate targeted areas for improvement.

●

The quantitative data identify achievement gaps among the subgroups of Students with
Disabilities and English Learners relative to the District’s performance in mathematics.
Equity among these subgroups should be a focus of improvement efforts.

●

The majority (73%) of elementary students surveyed articulated that learning math is
interesting. 9.1% of elementary students disagreed with this statement.
Students identified a number of factors supporting their own engagement that are
attributed to instruction that emphasizes deeper learning and understanding. These
include:
■ Multiple ways to solve a problem
■ Teacher-created learning activities that are fun
■ Opportunities to work in groups
■ Making connections between math concepts.
Factors that detract from math engagement included:
■
■
■

●

“Boring” learning activities
When learning activities do not offer enough challenge.
When connections are not made between concepts and real life

Just 54% of middle school students surveyed indicated they found math learning to be
engaging and/ or interesting. 23.8% of middle school students were forthright in stating
they disagreed with this statement.
Factors that supported engagement included:
■ The teacher’s approach to instruction including personal investment in each
individual student and development of a classroom learning community, “This
year she’s created a safe environment so we are a community. We feel
comfortable and confident asking questions to truly understand.” Our teacher
really cares about each of us We know she cares about us as people, not just
in math.”
■ Students’ mathematics identities and self-efficacy (self-judgments about
one’s ability to succeed) as a contributing factor to engagement, i.e., “If you’re
really good about it/ successful, then it can become fun.” Conversely, “If
we’re not feeling successful then it’s not enjoyable.”
■ Making connections to the real world.
Factors that detract from engagement included:
● Passive activities such as note-taking.
5/3/19
19

●
●

●

Content/ concepts that are disconnected from the real world.
When it gets more difficult and begins to feel too hard.

89.4% of Elementary students and 83.4% of Middle School students identify they work as
hard as they can in math class. Only a small margin of elementary (1.7%) and middle (2.7%)
indicate that they do not usually work as hard as they can in math class.
Motivation and reasoning students shared for working hard included:

Elementary:
■ We have to work hard to do well
■ We have to try hard to solve problems
■ Teacher wants us to do well
■ To get good grades (Predominantly in Gr. 4-5)
■ To get smarter (Predominantly in Gr. 4-5)
Middle:
■ To do well on tests and quizzes
■ To get into a good college
■ When a topic is “harder”
■ Nurturing development of a pro-learning classroom community, “We’re all
friends with each other and want to help each other out.”
Factors that served to detract from motivation included:
Elementary:
■ Being tired
■ A feeling of engagement in the beginning and then losing interest
■ Frustration due to difficulty
■ Math isn’t challenging so don’t have to try hard (Predominantly in Gr. 1-2)
Middle:
● Feeling lazy, tired, or bored
● Negative feedback (i.e., poor grades)
● When it gets more difficult and begins to feel too hard.
Middle School students were also probed regarding how they learn math best and what
they wish for in math class to help them learn better.
Responses varied and included:
●
●
●
●

More interactive learning activities and group work was a frequent response over
sitting at desks and taking notes.
More projects instead of practice exercises and tests/ quizzes to assess knowledge.
Independent work.
More support with difficult concepts
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●
●
●
●
●
●

Teacher modeling of problem-solving
Taking notes
Reviewing the textbook and other examples
More challenge
Watching online videos.
Use of manipulatives, visual aides, etc.

Student learning results as analyzed via quantitative data and qualitative feedback from students
indicate that the learning phases of deep and transfer learning may not serve as the goal of
mathematics learning in FLPS, as surface level coverage of content, concepts and skills appears to
be the current norm rather than the exception. This is likely due to a number of expectations that
were set with the adoption and implementation of the current curricular resource, namely that the
the curriculum and resource “exceed the standards,” which unfortunately, resulted in a number of
unintended consequences including:
●

Presentation of content/ concepts that, at times, was accelerated and therefore, ahead of
students’ levels of cognitive development and the actual grade-level standards
expectations.

●

Time pressure for teachers to cover the curricular resource’s scope and sequence within
the school year.

As a result of these pressures, it is more likely that surface learning have become the default
target, and opportunities for deep and transfer learning are relegated to extensions and
enrichment when the situation calls for it.
Student engagement and Social-Emotional Learning are other critical elements that should
immediately be addressed throughout mathematics learning, as these serve the foundations for
learning to occur and accelerate.

II. Assessments
A Study of District Assessment Practices, 2017-18
During the 2017-18 school year, District Goal #1 included the following:
The Franklin Lakes Public Schools will establish a comprehensive strategy for assessment that includes the
use, analysis, and reporting of multiple measures, as well as an evaluation of current assessments to ensure
alignment to key learning goals outlined in the New Jersey Student Learning Standards, to drive
instructional expectations and their outcomes, as measured by tri-annual reporting of appropriate state
and local data.

As a result of this goal, it was determined that educators across disciplines in FLPS utilize
assessments for a variety of purposes including formative (i.e., universal screening and diagnostic),
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progress monitoring, and summative (for reporting purposes following learning). Depending upon
the discipline and grade level, it was also found that assessment quality, types, and purposes vary.
Assessment purposes and types tend to be more formative in nature (used to inform instructional
decisions) when student performance is evaluated and reported on a rubric scale in relation to
criterion or standards, i.e., 3= meeting criterion, 4 = exceeding, 2 = approaching, etc., as is the case
for Mathematics in grades K-2 in FLPS. As summative reporting in the form of a letter or numerical
grade, i.e., “A, B, C” or “90, 85, 80,” become the means by which student performance is reported on
report cards or via the student information system, assessment purposes and types tend to
become more summative in nature (used after learning for reporting purposes as in end of chapter
tests). At present and beginning in grade 3, students receive a “main grade” for Mathematics as
reported as an average of test scores, projects, classwork, homework, etc. via “A: 100-93, A-: 92-90,
B+: 89=87, etc.” As students rise through the grade levels, report card grades become higher in
stake, as these are included among data points to inform placement and eligibility in programs
such as Gifted & Talented (in grades 4-5) or intervention programming. Math report card grades
are also used to inform placement into advanced and accelerated mathematical courses
beginning in grade 6. As might be expected, both students and teachers regularly acknowledge
pressure from a variety of sources, (e.g., parents, students themselves.) for performance on
summative assessments to reflect the expectations projected upon them.

Student Focus Groups: Perspectives on Assessment
Through live student focus groups intended to capture middle school student perceptions of the
District’s assessment practices, students responded to the following questions: How do you think
your teachers use the results from the assessments you take? How do they talk to you about
assessment results?
A summary of responses to this question revealed an emphasis on the higher-stakes nature of
assessment, i.e., report cards, class placement, etc., as opposed to the use of assessment as part of
a feedback cycle in an effort to improve learning:
●

Most students indicated the primary function of assessment is to inform a report card grade.

●

Most students indicated their teacher does not talk to them about their individual
assessment results.

●

Many students indicated they could seek extra-help to talk about their assessments with
their teacher.

●

Many students indicated teachers use information from assessments for class placement.
●
●

Some students indicated that they receive more feedback via non-traditional
assessments.
Student responses included the following:
○ “They put it into Genesis [student information system]: it shows what I’ve learned
and what I took away from the topic; it also tells them how to prepare their
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○

lessons. Did all students learn the content?”
“She’ll go over what we got wrong, but we don’t further learn it more.”

Regarding the frequency/ amount of assessments students encounter in schools, students were
asked: Do you think students in this district are given too many assessments, not enough
assessments, or about the right number of assessments throughout the school year? Why?
A summary of responses to this question revealed:
●
●
●
●
●

40% of students indicated that students in this district are given too many assessments.
No student indicated that students in this district are not given enough assessments.
47% of students indicated that students in this district are given the right amount of
assessments.
20% of students were unsure about the quantity of assessments
Students in accelerated math classes expressed that math work (assessments.
assignments) is a large source of stress.

Students were also provided the opportunity to make suggestions in an effort to improve
assessment practices in the District. A synopsis of their responses included:
●

●
●

●
●

●
●

Students in each grade level indicated the desire for assessments to be spaced out
more.
○ “I wish teachers kinda talked about when they are giving assessments so they
don’t pile up”
Students expressed a desire to improve the grading system.
Many students suggested they have more project/non-traditional assessments
(versus traditional tests), so they have more time to prepare and show their
knowledge.
Some students expressed the desire to retake assessments they originally
performed poorly on.
Eighth grade students expressed their frustration at completing challenging math
problems within a timed environment:
○ “Some math problems feel impossible; you don’t have enough time to really
tackle the problem.”
Some students suggested that assessments be given in game format, while other
students suggested that assessments should include a kinesthetic aspect.
Some students indicated that teachers who are teaching the same subject/course
on a grade level should administer identical assignments.

Recent Assessment Work
During the 2018-19 school year, concerted efforts have been made to ensure that teachers
incorporate assessments that are aligned to the NJSLS as a regular part of assessment practices in
Mathematics. To this end, the District implemented LinkIt Benchmark Mathematics assessments for
all grades and levels, Kindergarten-Geometry this academic year. The first two-of-three
computer-based benchmarks are completed for formative purposes - intended to provide
teachers with an understanding of student readiness levels for the major concepts, content, and
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skills of the grade, and the final benchmark assessment is administered for summative purposes.
These assessments are designed to probe students on learning standards that represent the major
work of the grade for each grade level, requiring students to attempt questions to which they may
never have been exposed during the first administration, moving to recall previously learned
content and concepts as they approach the final benchmark administration.
As part of the LinkIt Benchmark implementation, a district-wide professional development goal
was created as follows:
By June 2019 the District will provide 100% of the teaching staff with training and support
related to the use of assessment data to inform instructional planning / decision-making in
support of personalized/ differentiated learning.
To this end, training has been provided to teachers across the District in the use of assessment
data for personalized/ differentiated learning via a variety of formats, large-scale school-based
professional development meetings, elementary team meetings, choice-based #TeacherLabs
focused on data use and analysis, and other opportunities.
Additionally in the 2018-19 school year, Special Education teachers and those serving in K-8
Intervention capacities are utilizing iReady Diagnostic assessments to identify gaps in individual
student understanding for the purposes of intervention. These assessments are administered at
least three times annually, but are adaptive in that they provide information about learning gaps
below grade level standards.
While the formal implementations of standards-aligned computer-based mathematics
assessments better position teachers to understand the extent to which students are demonstrate
facility with the NJSLS, the District continues to turn its attention to the quality of classroom-based
mathematics assessments. In elementary classrooms assessment work has focused on adapting
the learning objectives/ priorities set forth in the design of the resource, Math In Focus to align with
the NJSLS. Additionally, teachers in grades K-1 have also implemented a series of number sense
assessments, the Basic Math Knowledge Assessments, across the District. These one-on-one
observational assessments assess student mastery of counting and cardinality, operations, and
algebraic thinking. The District has also implemented a common grades 3-5 mathematical
reasoning rubric intended to target student development of the Standards for Mathematical
Practice.
In grades 6-8, classroom assessments are less likely to be commonly created by all assigned to
teach a specific course, and are more likely to be created and used by the individual teacher. As a
result, classroom assessments are likely to be reflections of the learning objectives/ priorities set
forth by the individual teacher. As that which is measured is that which will be prioritized during
instruction, it is important that the quality of all classroom assessments be evaluated for two
criteria:
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●

The extent to which students are assessed on the major work of the grade as per the NJSLS
for Mathematics

●

The extent to which assessments are rigorous - meaning that test items reflect the balance
in conceptual understanding, procedural skill and fluency, and application to
problem-solving that the standards demand.

Findings and Conclusions
From the vantage point of middle school students in the District, reporting of a grade is the main
purpose of assessment. Meanwhile, it is well established that when the goals of assessment are to
provide students with timely and specific qualitative feedback for learning, there is great potential
to increase student learning - especially when learners are provided with clear guidance about
how to improve.
As such, regarding assessment practices, the following conclusions can be drawn:
●

Students feel that assessment types and purposes are more summative in nature as
students progress up through higher grade mathematics.

●

Some students recognize that assessments have the potential to clarify for teachers the
extent of a student’s understanding of a concept or ability to apply skills, which informs
instructional next steps.

●

Non-traditional assessments (i.e., performance-based tasks and/ or projects) yield more
feedback and offer enhanced opportunities to demonstrate understanding.

●

Mathematics assessments are a source of stress for students, particularly those in
accelerated and advanced courses.

●

Students express a desire to improve the current grading system/ assessment philosophy.

●

Untapped opportunities exist to actively involve students as part of assessment practices,
i.e., honoring the learning that occurs after the test has been returned and consistently
incorporating student feedback within assessment practices,

Regarding the design and quality of assessments administered in the classroom, it is important that
the quality be evaluated for the following criteria:
●

The extent to which students are assessed on the major work of the grade as per the NJSLS
for Mathematics

●

The extent to which assessments are rigorous - meaning that test items reflect the balance
in conceptual understanding, procedural skill and fluency, and application to
problem-solving that the mathematics standards demand.
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III. Curriculum
There are many approaches to designing mathematics curriculum. A mastery-based (blocked
practice) approach is one in which students spend significant time learning one math topic before
moving on to the next topic. One benefit of this approach is that students focus heavily in one area
for a longer period of time, however there are few opportunities for students to revisit concepts
once they move on to another topic. Another approach to designing math curriculum is through
interleaving concepts, or spacing them out throughout the year with repeated practice and
exposure. One benefit of this approach is that students revisit concepts several times at different
points during the year as the concepts are tied together with new concepts.
One important researcher in the field of human psychology, Herman Ebbinghaus, experimented
with the way the human brain remembers, retains, and forgets information. He discovered that
when learning a new pattern, the more a person repeats it, the more he/she is likely to remember
it. He then turned his experiments toward retention. He wondered how long he could retain
previously learned information. His research showed that once he had learned new information, his
retention would decrease over time if that information was not regularly accessed from his
memory. However, when the information was retrieved at regular intervals after learning, his
retention greatly increased. Figure 3-1 shows how retention of new learned material increases as
one has more opportunities to retrieve the newly learned information.

Figure 3-1: Ebbinghaus Forgetting Curve

This research has important implications for the design of mathematics curriculum. It suggests that
when students learn new math concepts, they are more likely to retain the information over a
longer period of time if they have regular opportunities to retrieve and revisit that previously
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learned information rather than learning a topic in depth at the same time and never revisiting it.
The research seems to support an interleaving approach to designing mathematics curriculum.
In Franklin Lakes, our mathematics curricular approach has shifted over time in response to a
number of factors including newly emerging research, recommendations from the state, and
analysis of district mathematics performance data. Our current curricular resource, Math In Focus, is
a mastery-based resource in which students are taught to learn and master concepts in great

depth before moving on to the next concept. Our student performance results show that although
students generally do well on Chapter and Unit tests, they are having difficulty retaining the
information throughout the school year. This can be evidenced in Figure 1-9 which suggests that
students do well on their report card grades, but are not meeting with the same level of success on
state testing.
Students are aware that they are not revisiting topics throughout the year. For example, Figure 3-2
shows the results of 328 Middle School students when asked if they have opportunities to revisit
previously learned topics. Approximately 62% of students responded “Sometimes” or “No.” When
students don’t have opportunities to revisit previously learned concepts, their retention
dramatically declines. This not only leads to poor performance on end-of-year standardized tests,
but it also creates a need for teachers the following year to spend time reteaching concepts that
should have been retained in the prior year.

Figure 3-2: Middle School Student Survey Response About Revisiting Past Concepts

In addition, students also recognize that reviewing previously learned topics helps reinforce them
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and deepens their understanding. In the online survey, one student stated, “Using concepts from
previous chapters helps keep the rest of my math skills up to par.” Students recognize a need to
revisit previously learned concepts. In addition to students, teachers have also identified a lack of
spaced practice opportunities available in the current resource. Although they revisit concepts
when they can, there is little opportunity to do this built into the current resource. New topics are
not tied in with previously learned concepts. Instead, new concepts are taught in isolation even
though opportunities exist to tie concepts together. This data suggests that the current resource is
not helping students retain information over time, and it may create a need to explore a curricular
resource that improves student learning and retention.

Ensuring Equal Access to the Curriculum for All Students
Designing an effective curriculum is the first step in producing positive student learning outcomes.
The next step is ensuring that all students have equal access to that curriculum despite their
unique learning styles, abilities, and backgrounds. Today’s classrooms are more diverse than ever
before, and the need for equity in access to the curriculum has become more important than ever
before. A balanced curriculum and curricular resource should include supports for all students to
access, engage with, and meet with success in school. It should support students who lack basic
skills, students who need challenge and extension opportunities, students who may not have
learned English as a first language, students who learn through different modalities, and students
with other unique needs and learning abilities. Finding a resource that supports teachers in
meeting the needs of all learners can be challenging.
After analyzing the current curricular resource to determine equity for all students, it became
apparent from parents and teachers in the district that there is not enough support to help all
students be successful with the current curriculum. For example, in February 2019, 129 parents
across the district responded to a district-wide survey regarding their perceptions and feedback on
current mathematics programming in the district. When parents of K-5 students were asked if the
current mathematics programming provides their children with the appropriate levels of support,
enrichment, or extension opportunities to meet their needs, only 25% of parents said “Always.”
According to Figure 3-3, approximately half of parents said “Sometimes.” A strong mathematics
program should provide all students with exactly what they need to meet with success.
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Figure 3-3: K-5 Parents’ Responses To Question about Differentiation

In another survey question, parents were asked if they utilize a tutoring service. Approximately 25%
of parents in the district indicated that they use a tutoring service because the current
programming is not meeting the academic need of their children. Some parents cited a need for
more support of concepts learned in school, and others cited a need for more challenge and
enrichment opportunities. Some parents’ rationales for utilizing a tutoring service are cited in Figure
3-4:

Parents who use tutoring to provide more support
●

“My child has been crying and frustrated when

Parents who use tutoring to provide more challenge
●

“My daughter is becoming increasingly bored

he does his math homework. He used to be

and restless with the math. Once a concept is

good in math and all of a sudden his grade

introduced, she quickly learns it and then is

dropped from A to a C. He is not getting the

ready to move on but not able to. She has to

tools he needs in school to learn the subject

wait for the pace of the class. I’m now looking

matter.”

for an external program to challenge her some

●

“To help my child reinforce math skills”

more.”

●

“To help my child improve and strengthen her

●

foundations”

“We feel he can excel much faster than taught
in school.”

●

“We send our daughter for math enrichment
because I wanted her to have more math
practice and more of a challenge than what
she was getting at school.”

Figure 3-4: Parents’ Reasons for Sending Their Child to a Tutoring Center

It is apparent when analyzing parent feedback that many parents in the district do not feel the
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current programming is meeting the needs of their children.
In addition to parents, teachers have found that the current curricular resource does not provide
enough support to help them meet the needs of all learners. Here is a summary of some of their
feedback:
●

Teachers stated that although there were “reteach” materials available through the resource
(intended to provide scaffolded support for struggling learners), the materials were either
too easy or too scaffolded to the point of confusing the child.

●

Teachers across the district indicated that they regularly supplement the current resource
with materials for students below and above grade level.

●

Teachers indicated little to no support for English Learners provided by the curricular
resource.

●

Teachers noted a lack of practice problems at each level of difficulty which makes it
challenging to meet the needs of all learners in the classroom.

Evidence collected from stakeholder groups seems to suggest that the current curricular resource
is lacking in its ability to help teachers ensure equity for all students to access the curriculum and
meet with success.

Curricular Alignment to New Jersey Student Learning Standards
The New Jersey Student Learning Standards were released in 2016 in order to provide local school
districts with clear and specific benchmarks for student achievement in nine content areas. The
standards are designed to prepare students for college and careers by emphasizing high-level
skills needed for the future. Prior to releasing these Student Learning Standards, New Jersey
educators utilized the Common Core Standards to design rigorous curriculum and instruction to
meet the needs of all students.
In June 2010, the Common Core State Standards were adopted in New Jersey. In the fall of that
same year, Franklin Lakes implemented Math In Focus in Grades K-2, and in fall of 2011 for Grades

3-5. However, it was not until 2012 that the CCSS Publishers’ Criteria was released, which provides
textbook publishers with support for faithful implementation and support for writing materials
aligned with the standards. Therefore, the edition of Math in Focus adopted by the district was not
properly aligned to the standards.

For example, the Math In Focus resource was written to address all of the standards in each grade
level equally. However, not all of the content in a given grade is emphasized equally within the
New Jersey Learning Standards. Some standards require greater emphasis than others due to
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depth of ideas, the time it takes students to master the concepts, and the importance of certain
standards in future mathematics learning and college and career readiness. Therefore, the math
standards within each grade can be organized into major, supporting, and additional clusters to
help prioritize them. Teachers should spend the majority of the school year (65% or more time)
devoted to teaching the “Major” work of the grade. Because our resource was not originally aligned
to the standards, teachers had to reengineer the resource to make it work. They rearranged the
scope and sequence, removed and added content, and prioritized the content differently.
However, despite this work, there are still subgroups not meeting learning targets according to our
school performance report. This indicates that we are not meeting the needs of all students.
Utilizing a curricular resource that aligns with the standards and prioritizes the major content of
each grade level will guide teacher practice and support deeper student learning of the content.

Types of Rigor
The Common Core Standards for Mathematics define 3 types of rigor that should be balanced in
order to help students attain deeper learning. The following excerpt comes from corestandards.org
and describes the definition of rigor along with the 3 types of rigor that should be balanced.
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Feedback from surveys of parents and teachers reveals that the 3 types of rigor are not currently
balanced in the math programming. Specifically, the stakeholder groups have identified a heavy
emphasis on conceptual learning in elementary school and procedural learning in middle school.
All stakeholders cite a lack of application. This has important ramifications for student learning. If
students are primarily engaged in conceptual or procedural rigor, they will never get to the
application of the knowledge which is essential for deep learning and understanding of
mathematics.

Content Support for Parents
Parents play an important role in helping their children meet with success both inside and outside
the classroom. The success of students in school can be greatly improved when parents are able
to help their children at home. However, parents have expressed that they have difficulty helping
their child at home because math is taught differently than the way they learned it. For example, in
the past, math success heavily emphasized procedural fluency. Students memorized and used
algorithms to solve problems. If they were able to perform these procedures efficiently, they were
considered successful. However, today, children are taught not only how to perform these
procedures, but also why the procedures work (conceptual understanding), and how to apply
these procedures to real world applications.
In parent feedback collected through the online survey, it is apparent that there is a lack of
understanding about the current curriculum, which impedes the parents from helping their children
at home. One parent of an elementary student stated, “Knowing the curriculum would be beneficial
when trying to reinforce math fluency at home but there is a lack of transparency about the
curriculum and daily lessons.” Another parent commented, “Why new math? How about old math?”
Parents have even requested math workshops to learn how math is being taught to their child.
These comments indicate that parents want to help their children at home, but may need
additional content support. While strides have been made to provide more support for parents at
home, parents have request even more support in the form of lesson videos, tutorials, extra
practice, and worked out examples. All of these resources support parents in supporting their
children. Currently, Math In Focus offers limited resources for parents and caregivers at home. If a
resource could be provided to help parents understand content and process, it would greatly
support students in understanding the content.

Integrating Interdisciplinary Work into Curriculum
One other important way to support students in learning mathematics content is by connecting it
with other subject areas like science or literacy. Connecting mathematics to other content areas
builds neural connections, reinforces all content areas, and help makes mathematics concepts
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more relevant.
Many curriculum resources offer projects and problems which integrate other content areas. These
resources help students to apply the math content to real applications. For example, some
resources offer STEM projects which integrate Science, Technology, Engineering, and
Mathematics in a stimulating and collaborative task for students to complete. This type of learning
helps students work together, communicate, and solve problems using teamwork. This helps
students learn the mathematics content and also helps them develop college and career
readiness skills.

Findings and Conclusions
●

An interleaving approach, one in which concepts are regularly revisited throughout the year
and tied to other concepts, to curriculum design supports student retention of mathematics
content. A mastery-based approach is one in which concepts are taught for longer periods
of time until mastery and then a new topic is introduced with few opportunities to revisit
previously learned concepts. The current curriculum resource, Math in Focus, has a
mastery-based approach.

●

Curricular resources should support teachers in ensure equal access for all students to the
curriculum. They should provide resources for each and every student meet with success
regardless of ability, learning style, English proficiency, and background. These resources
could include practice problems at different levels of complexity, scaffolded materials to
support struggling learners, hands-on materials to help with concrete learning, and
opportunities in the lesson design for small-group learning and differentiation.

●

Curriculum documents and curricular resources should align to the standards and should
emphasize “major work” of grade at least 65% of the school year.

●

Parents and caregivers play an important role in the success of children. Many resources
provide support for learning at home via online learning platforms with videos, extra
resources, and worked out problems/examples for parents and students to view when they
need more support.

●

The three areas of rigor (conceptual, procedural, and application) should be balanced within
the curriculum.

●

Weaving content areas together through interdisciplinary work helps make math more
engaging, relevant, and applicable to the real world.
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IV. Instructional Practices In Place
Instructional practices refer to the specific strategies and methods teachers employ in the
classroom to foster student learning of curriculum content. Instructional practices can vary
depending on the subject being taught, the specific learning objectives intended, the academic,
social, and behavioral needs of the students, and also their age and stage of development. While
effective teaching practices across disciplines may be similar, there are specific practices that have
been identified by researchers to improve mathematical knowledge and understanding. The
National Council of Teachers of Mathematics recommends 8 effective mathematics teaching
practices:
1)
2)
3)
4)
5)
6)
7)
8)

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

These instructional practices represent a set of essential teaching skills necessary to promote
deep learning of mathematics. Teaching mathematics requires not only a deep understanding of
content and knowledge, but also knowing how to transfer that deep understanding to students.

Building Surface, Deep, and Transfer Knowledge
Learning occurs in three stages: Surface, Deep, and Transfer. Surface learning helps to build initial
understanding of concepts and skills. Once students have consolidated these surface level
understandings, they are ready to move to deep learning. In this phase, students make connections
between concepts, and they begin to connect the conceptual learning to procedural skills and
fluency. Finally, they are ready for transfer of knowledge. In this stage of learning, students apply
what they have learned through surface and deep learning to new and novel contexts and
scenarios.
How can teachers utilize effective instructional practices to help students reach deeper levels of
learning? Educational researchers John Hattie, Douglas Fisher, and Nancy Fry suggest that
teachers employ specific high-impact strategies at different phases of learning to produce the best
results. For example, to help students acquire and consolidate surface level knowledge, they
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recommend using instructional strategies like direct instruction, number talks, mnemonic devices,
and vocabulary instruction. Once students have gained surface level learning, they are now ready
for deep learning which focuses on recognizing relationships between ideas. In this stage, students
engage with the information they already have to discover underlying mathematical concepts. The
most important and effective way to help students achieve deeper learning is for students to
engage in mathematical discourse within small groups while holding students accountable for the
learning. Once students have had opportunities to engage in deeper learning, and have made
connections between conceptual knowledge and procedural fluency, they are ready to transfer
the knowledge outside of the classroom.
One problem that occurs too often in math instruction is that students never reach the transfer of
learning phase. The goal of learning mathematics should not be to attain surface knowledge or
even to recognize connections and relationships between concepts and procedures, but to take
everything they have learned and be able to apply it in the next unit, the next school year, and later
in life.

Resource Supports for Building Deeper Learning
Deeper learning of mathematics relies on a balanced approach to the three aspects of rigor:
conceptual understanding, procedural fluency, and application. As previously mentioned, strong
connections between conceptual understanding and procedural fluency are essential in order for
students to see how and why skills apply to different real life applications. When examining our
current curricular resource, Math In Focus, often times lessons begin with whole group instruction

on the topic or skill for the day. Explicit instruction on the necessary steps one should take to solve
the problem are outlined in the “Learn” section with specific methods given to students. Visual
models are included to support the learning process and may include hands-on manipulatives or
drawings and diagrams. At times steps within a process are overly scaffolded and can detract from
the learning intentions. This is a common complaint specifically with regards to the Reteach book
that is intended to provide support to our struggling learners. “Word problems” often show up
towards the end of a lesson and serve as the application portion of exploration. Math In Focus also
includes a “Put On Your Thinking Cap” task at the end of each unit which emphasizes problem
solving and reasoning skills, however, these are limited and are not always accessible to our
struggling learners. Independent practice at the end of each section starts off with procedural
practice that tends to accelerate from basic to complex quickly and concludes with a few word
problems. Math In Focus does include a few games and journaling activities for students to practice
skills throughout the year. As students transition from elementary to middle grades, the focus in
the resource tends to shift from conceptual understanding to procedural fluency. As such, our
younger students often lack the automaticity of math facts that would otherwise lighten the load
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when exploring more complex tasks and conversely, students in middle school often hold tightly
to the procedures in play, but lack the ability to explain why these procedures work and how they
might apply in different contexts. Teacher and parent feedback is that while all aspects of rigor are
included in Math In Focus, they are not balanced.

Student Perspectives Regarding Instructional Practices
When analyzing effective instructional practices in mathematics, it is important to consider the
student perspective. As students grow older, they are able to articulate their perspectives on how
they learn best. As part of the evaluation this year, middle school students were asked “How do
you learn math best?” A sampling of their answers is listed below:
How do you learn math best?
●

I like writing notes in a notebook because I can control when I can look at it and study using notes.

●

Watching teacher model problems on the board is how I learn easier and well.

●

I like working with partners because you get to share ideas with one another and help each other
succeed. You can also stride each other to work in the right direction in order to show your knowledge
and ability.

●

I learn math best when I have a notebook to jot down notes as the teacher talks about the math subject
so I can look back to them when a quiz or test arises.

●

Personally, I work best when I do work alone. I am able to work at my own pace after a teacher models
an example. Sometimes textbooks are helpful, however I understand the topic much better when I take
detailed notes and draw EVERYTHING out.

●

I learn math best when it's being dictated. dictation helps me memorize, and also when we do workbook
problems it helps trigger my memory because writing helps me memorize stuff.

●

For me, watching my teacher model problems on the board helps me a lot because I don't have to worry
about anything else and I focus on only what the teacher is saying or will say.

●

I learn best when I can work with a small group, in a good amount of time so I don't feel rushed, but I don't
feel like I have too much time. I like making, and seeing models so I can understand things.

●

I learn math best when I am able to listen to music and be in a quiet classroom without any disruptions.

It is evident that different students learn math in different ways. Therefore, it is important that
instructional strategies and practices are implemented differently and strategically depending on
the student needs and the learning intentions.

Differentiation to Meet Students’ Needs
While the curriculum and standards define what students should be able to know, do, and
understand, teachers have the ability to help students meet those goals in a variety of ways. First
teachers must assess students on their current level of knowledge through pre-assessments and
other forms of historical data. This data analysis will inform the teacher regarding what the students
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are ready for and how to meet the students’ needs. Then the teacher will provide tiered systems of
support and engage in progress monitoring to determine if the student is making progress towards
the goals. Then the cycle begins again.
The practice of differentiation should be supported through professional development in the area
of data analysis. It is important for teachers not only to understand student data, but also how to
use that data in meaningful ways to impact instruction. Prioritizing standards is another essential
component to successful differentiation. Standards are broken down into three categories: Major
Clusters, Supporting Clusters, and Additional Clusters. The CCSS Publishers’ Criteria recommends
that 65-85% of instructional time should be dedicated to the major content of the grade level.
Therefore, when analyzing data to plan for targeted instruction, teachers must be cognizant of the
hierarchy of skills and standards.
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Findings and Conclusions
●

The National Council of Teachers of Mathematics recommends 8 effective instructional
practices for teaching mathematics. These practices should be considered when planning
instructional supports for teachers.

●

Specific instructional practices should be utilized at different times to help students engage
in surface, deep, and transfer learning.

●

Students have articulated that they learn best in different ways, so it is important for
teachers to be aware of these differences and to plan instruction in a way that will best
meet the needs of all learners.

●

Curricular resources can often provide differentiation support for teachers

●

A good curricular resource has a balance of all 3 aspects of rigor: conceptual
understanding, procedural fluency, and application. Deep learning takes place when
lessons connect the conceptual understanding to the procedural fluency in such a way that
students can later transfer these skills to a variety of situations and applications.

V. Professional Development
Current Professional Learning Practices
Current practice within the District is to provide 4 full days and 2 half-days of professional
development for all staff members. In addition, 3 two-hour PDs are required of all staff members
and these are scheduled after a full school day for students. Topics, speakers, and formats for
these professional learning days are pre-determined by school administration and members of
FLIC (Franklin Lakes Instructional Council), DEAC (District Evaluation Advisory Committee), and ScIP
(School Improvement Panel) and typically support annual district and school goals. Many state
mandated trainings are now provided via the Safe Schools online platform which alleviates the
district’s obligation to hold these trainings during the six aforementioned professional development
days included in the district calendar. Instead, these trainings are completed by staff members
outside of contractual hours and amount to 5 hours of training for staff. All additional, targeted, PD
must be scheduled at the discretion of district administrators and is reliant on sufficient coverage
for invited attendees.
During this year’s math evaluation, teachers were surveyed regarding their professional learning
experiences as they relate to mathematics instruction. Based on survey results, 70% of teachers
believe they receive sufficient math PD on a yearly basis (see Figure 5-1). Teachers did however,
express a need for additional opportunities for collegial sharing across buildings in order to ensure
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consistent practices across the district as well as time to work on lesson and assessment
development.

Figure 5-1 Professional Learning Survey Question 3

The district has provided a variety of math-centered professional learning opportunities to teachers
over the years with a focus on the following: Standards-Alignment, Data Analysis, Intervention
Training, Grade Level and Vertical Articulation, and Instructional Practices. Survey results highlight
Data Analysis (36/37 teachers found this useful), Grade Level Meetings (31/37 teachers found this
useful), and Standards-Alignment (31/37 teachers found this useful) as the three most useful topics
to teachers.
Frequent feedback from teachers highlights the major discrepancies between our current primary
resource, Math In Focus, and the New Jersey Student Learning Standards. As such, much time has
been spent reviewing the standards in order to ensure that grade level expectations across the
district are developmentally appropriate and provide the proper progression of skills from one
grade level to the next. An emphasis on the practice standards has also been a major component
of current professional development so as to provide all students with rigorous, yet attainable tasks
in the context of mathematics. In order to better differentiate to meet the needs of all learners, the
use of data from LinkIt, PARCC, and classroom assessments has been used to drive instruction.
This practice takes time and as such, professional learning opportunities are provided when
possible to allow teachers to investigate the data in small group settings. While teachers have
limited time to collaborate with one another, they strongly value their peers as an integral
component to their continuing education. The sharing of resources and best practices strengthens
individual teacher practice while increasing cohesion across the district.
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Supporting Deep Learning
Survey results also showed that 58.3% of teachers believe that recent PD offerings provide them
with strategies and tools to support students with deeper learning of mathematics (see Figure 5-2).
While these results demonstrate a common understanding of deep learning as a priority, there is
room to grow with regard to teacher support in ensuring all students transition from surface
learning of mathematics to deep and transfer level learning. Throughout the teacher focus groups,
pacing at certain grade levels was listed as a constraint when determining the depth of knowledge
students were required to attain prior to moving on to the next unit of study. This was especially
true among special education teachers. Discussions often followed regarding a mastery-based
curriculum vs. one that interleaves concepts throughout the year. Deep learning is an essential step
towards students retaining new information. When a student can make connections between new
and old content and transfer skills to a variety of situations he/she has demonstrated mastery of
those skills.
Deep learning can be an equity issue if not addressed properly. As one teacher stated, “In special
education, I find that it is not uncommon for teachers to revert to a drill and practice type model. I have
found PDs that are centered around deepening understanding can be eye opening to many. Yes, all
students should be given this opportunity, and in fact, it may help them grasp the material much more
efficiently.” O
 ver the past two years, special education teachers K-5 have been meeting to improve
the supports for resource room math at the elementary level. Teachers have unpacked the

standards at each grade level to better understand skill progressions and have created scope and
sequence documents at each grade level that prioritize the major clusters of the grade. They have
also begun to work with a supplemental resource, Math In Practice, which provides hands-on
activities for students and on-the-spot PD for teachers. This work is helping to ensure that

instructional time is spent on the skills that matter most and allows access to deep and transfer
learning to special populations within our district. This work will need to expand to the middle
school level in order to ensure continued access to deep learning of the content for all learners.
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Figure 5-2 Professional Learning Survey Question 5

Teachers as Learners
When asked about preferred professional learning formats, teachers ranked Grade
Level/Department meetings, Peer Observation/Classroom Visits, and Out-of-District Workshops
at the top of the list. One teacher remarked, “The vertical articulation from 5th to 6th grade was eye
opening. Seeing what my colleagues do in their respective classrooms and conversing about what
works well and offering/receiving suggestions made this a valuable opportunity.” A
 nother teacher

summarized his/her thoughts as, “I prefer the out of district [PD] because we have the choice in what
to attend to better our knowledge in math. I heard of number talks in this district and saw one, but the
PD that I went to was so much more in depth and I was really able to embrace number talks after it.”
These points of view were amplified when teachers were asked what types of professional
development they wish they had more access to (see Figure 5-3). The majority of teachers (54.1%)
would like additional time for cross-district collegial sharing with the secondary request of
Out-of-district workshops and conferences (13.5%).
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Figure 5-3 Professional Learning Survey Question 7

Teachers are seeking out professional learning opportunities in and out of district that are
individualized to suit their specific needs. Therefore, teacher choice is a key consideration for
professional learning in the district. This year, our math staff developer piloted a series of optional
in-house PDs called #TeacherLabs. Topics were selected via teacher feedback and sessions were
offered to teachers across buildings and disciplines. As such, teachers had an opportunity to
collaborate with colleagues whom they may have never worked with previously. It should be noted
that of the 39 teachers who registered for these sessions, only 51% of participants teach math
and/or intervention (WIN). Feedback from these sessions was positive overall. One participant
made the recommendation that #TeacherLab sessions should be followed up with an individual
coaching cycle to ensure teachers have the support necessary to transfer the practice into the
classroom. In this way, teachers’ learning can also move from a surface to deep level. In addition to
#TeacherLabs, our district has been a member of The Madison Institute’s professional learning
consortium for the past two years. This partnership has provided teachers with access to a variety
of professional learning experiences held locally at Ramapo College in Mahwah. In the 2018-2019
school year our district had 73 registrants attend these workshops. 52% of participants teach math
and/or intervention in the district.

Findings and Conclusions
●

Teachers value the opportunity to collaborate with their colleagues across the district in
order to develop lessons and assessments that ensure consistent instructional practices
throughout the district.
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●

Teachers are more invested in professional learning when there is some degree of choice.
#TeacherLabs, Unconferences, and The Madison Institute (TMI) are three examples of how
this is currently being carried out in the district.

●

Revisiting the standards, including the practice standards, has provided teachers with
meaningful guidance on skill progressions and expectations of students at each grade level.
By re-calibrating teacher expectations to match the student performance expectations of
the standards, our staff is better equipped to provide appropriate levels of support within
the classroom setting for those students who are approaching or exceeding the standards.

●

Formative and summative data drives decisions regarding differentiated instruction in order
to ensure all learners have access to the content.

●

The pacing of content at some grade levels can impact teachers’ decisions regarding depth
of knowledge.

●

Moving from surface to deep and transfer learning with our students can be modeled within
the professional learning opportunities and follow up supports provided to teachers.

VI. Recommendations
Much has been learned as a result of our efforts to examine this evaluation’s Focus Question:
To what extent are our students engaged in deeper learning and understanding of
mathematics? Is this understood, agreed upon, and evident in our data regarding:
●
●
●
●
●

Student learning results
Assessments
Curriculum
Instructional practices in place
Professional Development

The process of examining this question has provided the evaluation committee with the
opportunity to consider the impacts of prior mathematics reform efforts on teaching and learning,
as outlined in the “Findings and Conclusions” for each of the areas above. Following are
recommendations for improvement to frame out the next levels of work in Mathematics within
Franklin Lakes Public Schools.

Student Learning Vision
As FLPS recognizes the role it plays in preparing students for an increasingly globalized,
automated future, it is important to reconsider the longer-term goals of and outcomes for students.
The chart below, World Economic Forum Exhibit 1, illustrates the change in skill sets that has
occurred in the labor market from the years 1960-2010.
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Per Benjamin Herold, “To maintain their edge, workers would also need to focus on cultivating the
human qualities that robots still lack, such as creativity, empathy, and abstract thinking (Education
Week” (Education Week, 2017). Given the increased importance of nonroutine interpersonal and
analytical skills necessary to experience success within the labor market, the District’s vision for
student learning should reflect this reality. As such, goals for student learning and growth should
include mathematical content and skills aligned to the NJSLS, and should also extend to the
identified skills and competencies that will prepare students for modern life, work, and citizenship.
Therefore, student learning goals should include:
●

Deep learning of the NJSLS for Mathematics

●

Development of the 21st Century Competencies:

●

○

Critical thinking/ problem-solving

○

Creativity

○

Communication

○

Collaboration

Development of Character Qualities::
○

Curiosity

○

Initiative

○

Persistence/ grit

○

Adaptability

○

Leadership

○

Social and cultural awareness.
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Mathematics Learning Recommendations
1.

An immediate priority across our District is to renew awareness and emphasis on the
differences between the phases of learning: surface, deep, and transfer - especially as
these phases apply to the major work of the grade as per New Jersey Student Learning
Standards for Mathematics.

.
A. Given middle school quantitative data and qualitative feedback, Grades 6-8 math
programming are courses of study to be immediately targeted for deeper learning
(in preparation for school year 2019-20).
B. Due to the District budget and factors that influence professional capacity for
change, K-5 courses of study would be scheduled for this work in 2020-21.. Note: a
potential consideration may be to include grade 5 mathematics among courses to
be included in 2019-20 efforts, as this may support an improved “bridge” between
elementary and middle school.
C. With respect to matters of equity, it is critical that achievement gaps noted among
K-8 student subgroups are also a focus of immediate improvement efforts. These
subgroups include: Students with Disabilities and English Learners.

2. A factor that supports student engagement for all learners is the classroom climate and
culture established by the teacher. When the climate and culture of the classroom lend
themselves to becoming that of a community, the environment nurtures and sustains
student growth, motivation, effort, support, and understanding inclusive of students’
mathematics identities and self-efficacy (self-judgments about one’s ability to succeed). As
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such, development of classroom mathematics communities should be a focus that extends
beyond elementary into middle school mathematics classrooms. Development of
Character Qualities/ Social Emotional Learning competencies should be integrated with
mathematics learning as these are critical elements that serve as foundations for learning to
occur and accelerate.
3. Concerted efforts should be made across all grades to target student engagement, which
supports student curiosity, effort, and interest in continued learning. As the drop-off in
engagement is trends down as students transition from elementary and middle school,
improved student engagement should be an immediate goal in grades 6-8, with an
emphasis on deeper learning and understanding. As per students, some examples of more
engaging activities designed to support deeper learning phases include:
●
●
●
●
●
●
●

Opportunities to work in groups balanced with independent work
Making connections between math concepts
Real world application
Multiple ways to solve a problem
Appropriate challenge (that’s supported)
Interactive learning experiences
Projects

4. Student learning preferences at the surface level phase should be considered when
determining approaches for presenting new mathematical content and for the provision of
supportive practice. Middle school students shared a variety of methods with which they
feel they acquire and consolidate mathematics learning best. As such, educators should be
mindful of what supports who and when, as they plan for student learning is designed.
Responses varied and included:
● Use of manipulatives, visual aides, etc
● Teacher modeling of problem-solving
● Taking notes
● Reviewing the textbook and other examples
● Watching online videos.

Assessment Practices
1.

In all aspects of mathematics learning, individual student growth relative to the learning
standards should be the driving philosophy of all assessment initiatives.

2. Assessment practices from grades K-8 should be reviewed to ensure balance is struck
throughout all mathematics courses, K-8 across assessment purposes and types (i.e.,
formative, summative, etc.).
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3. Classroom assessment practices should seek to develop assessment-capable visible
learners, or students (Frey, 2018) who:
○

Know and understand their current performance and how it relates to the learning
ahead;

○

Understand how to move forward in their learning journeys, especially when
progress is interrupted;

○

Seek and respond to feedback from others, including peers and teachers as they
assess their own performance. Students know that making mistakes is expected in
learning and indicates an opportunity for further learning;

○

Recognize when they’re ready for the next step in learning

○

Know what to do next in order to persist through challenges in learning and to
become a lifelong learner (Frey, p. 15).

4. The design and quality of assessments administered in the classroom and across the District,
should be evaluated for the following criteria:
○

The extent to which students are assessed on the major work of the grade as per the
NJSLS for Mathematics

○

The extent to which assessments are rigorous - meaning that test items reflect the
balance in conceptual understanding, procedural skill and fluency, and application to
problem-solving that the mathematics standards demand.

○

Diversity in assessment types including non-traditional assessments (i.e.,
performance-based tasks and/ or projects), which support assessment of deeper
levels of learning and assess 21st century competencies.

Curriculum
1.

Utilize a resource with an interleaving approach to curriculum design

2. Provide equal access to the curriculum through resources and materials
3. Ensure that mathematics instruction focuses on “major” work of the grade at least 65% of
the time
4. Provide adequate supports for parents to help their children at home.
5. Provide opportunities for interdisciplinary learning
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Instructional Practices In Place
1.

Utilize a resource that supports differentiation and small group work.

2. Recognize the variety of learning styles in the classroom and plan lessons according to the
unique dynamics of the given classroom.
3. Prioritize time spent on “linking lessons” that connect conceptual understanding and
procedural fluency in order to facilitate deep learning.
4. Include tasks that blend multiple clusters of standards to allow for the transfer of learning.
5. Continue utilizing classroom and school/district wide data and trends to plan for instruction.

Professional Development
1.

Provide continued professional learning opportunities focused on deep learning.

2. Continue to look for opportunities for teachers to collaborate with their peers across the
district on a more consistent basis.
3. Provide a degree of teacher choice in selecting professional learning opportunities that
cater to their specific needs.
4. Refine district, school, and individual goals that support common initiatives.
5. Continue to provide mathematics training for special education teachers in line with what is
being provided to general education teachers.
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