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On November 5, 2003, at 10:00 a.m., the Committee on Education, chaired by Council Member Eva Moskowitz, will hold an oversight hearing to evaluate the provision of mathematics education in New York City public schools by the Department of Education (the “Department”).  Officials from the Department and former public school instructors, as well as faculty from local universities, are expected to testify. 

Background

Many believe that America has become a profoundly math-unfriendly place.  While many students like math when they enter school, along the way their enjoyment of working with numbers is often transformed into a fear or dislike of anything mathematically related.  Kids who love or excel at math and science are often, regrettably, derided as “nerds” or “geeks”.  According to international tests, the U.S. ranks above the international average for math attainment levels for 4th graders, but by the time those same students are in grade 12, their scores are among the lowest in the industrialized world.
  There are a variety of reasons for this state of affairs, including, but not limited to, poor math education, lack of qualified teachers, and a cultural norm of accepting poor mathematical abilities.  While it is not acceptable to be illiterate in our society, it is, unfortunately, acceptable to rationalize poor mathematical ability by stating, “I can’t do math” or “I’m not a math person.”   While the impact may not be immediately clear, the message such comments convey to our youth is that it is acceptable to be “innumerate” or unable to function effectively mathematically. 

These factors contribute to the ongoing national trend of educating adults with a phobia of math.  New York City is no different.  Math education has been in a cycle of disrepair for sometime now, with students consistently performing poorly on math exams despite several changes in math curriculum over the years.  New York City, historically and currently, does not have certified math teachers in every class, and test scores show that our schools are still producing either mathematically illiterate graduates or those who simply know “just enough” math to graduate.

To combat the continuing trend of less than stellar math exam performance among City students, Mayor Bloomberg’s Children First reform initiatives have made math a priority.  Under these reforms, the following changes to math education have been made:  (1) a uniform K-12 mathematics curriculum Citywide, (2) between 60-90 minutes per day of mathematics instruction, depending on grade level, and (3) a dedicated math coach in every school to aid teachers in instruction and adaptation of the new curriculum.  

Prior to the 2003-04 academic year, math education was severely disjointed throughout the City, with approximately 50 different programs in use.  Combined with the extraordinary mobility of students within New York City, the former patchwork of curricula was unworkable.
  The new reforms should help to eliminate these problems, with the uniform curriculum being phased into schools that did not receive a curriculum waiver (granted on a “step” basis in either the fall of 2003, ‘04, or ’05, depending on grade level).
  However, only time will tell if the Department’s new vision and renewed vigor for math education will produce the desired outcomes, or if the seemingly perpetual cycle of educational failure in math education will continue.

Issues To Be Addressed At The Hearing

Numerous factors tie into the problems that have plagued math education in New York City over the years, but the varying curricula and the dearth of qualified math teachers certainly have impacted the dishearteningly low passing rate of City students on the State and City math exams.  The Committee will address three correlated and intertwined issues pertaining to the state of math education in New York City:  (1) the lack of qualified math teachers, (2) the low levels of student achievement, and (3) the Children First math initiatives.

The Lack of Qualified Teachers

In order for our students to receive the best education possible, they need to be instructed by educators who are not merely competent, but talented as well.  The shifting trend in math education of helping students understand “why” instead of merely being shown “how” to solve math problems needs to be accompanied by changes in pre-service and in-service requirements for aspiring and current teachers alike.  Certification and continued professional development are the most relevant factors in developing qualified mathematics teachers. 

New York City, as many other urban districts, has always had difficulty recruiting and retaining certified teachers, especially in high-demand subjects in high-need areas. Further affecting the quality of education is the staggering 25% two-year attrition rate for New York City teachers, 250% higher than the national average,
 resulting in an overwhelming number of inexperienced teachers at any given time.  As recently as December of 2001, 28% of our math teachers were uncertified.
  Yet, according to data the Department provided to the Committee, 98.4% and 99.9% of Common Branch and middle/high school math teachers, respectively, are certified for the 2003-04 academic year. 

While it would be ideal to ensure that a certified instructor staffs every math classroom, certification does not guarantee that the teacher is sufficiently knowledgeable in either content or pedagogy.  Pre-service requirements for elementary education require only 6 credits of direct math content classes, producing a pool of certified but inexperienced teachers without the depth of knowledge required to teach math well.  A solid base of content knowledge of mathematics is necessary to enable teachers to ask probing questions to “facilitate” the lesson, as opposed to conducting the more traditional method of constantly “leading” the lesson.  Regrettably, teachers with weaker understanding of particular concepts will tend to avoid teaching the concept, or merely present only the most basic of examples.    

  It is also unrealistic to expect recent graduates to be experts in all subject matters, which is why continued professional development is necessary.  Experienced teachers need professional development just as well, as they are often afraid to go outside of their comfort zone or deviate from familiar and comfortable teaching methods.  Altering one’s method of teaching, and creating new lessons, takes an enormous amount of time and effort, and professional development is thus crucial.

Under the current UFT contract, however, teachers are required only to attend about 18 hours of professional development per year (varying by grade level and experience).  Thus, when implementing the new math curriculum, the Department could only hold voluntary professional development sessions over the summer, inviting, but not requiring, teachers to attend and familiarize themselves with the new curriculum.  The results of such a patchwork approach to professional development may be drastic if all teachers do not attend or receive the appropriate training, and subsequently are reluctant to adapt their styles to the new curriculum.  Students may be forced to alternate between “constructivist” and “traditional” approaches every year, arguably hindering their ability to understand mathematics at an appropriate level.  

Low Levels of Student Achievement

While there are many causes for poor performance on mathematics exams, the aforementioned lack of qualified teachers makes raising the test scores and achievement levels of nearly 1.2 million students challenging.  However, despite such inherent challenges, recently there has been good news.  In 2002-03, the percentage of City fourth and eighth graders passing their respective State math exams increased, with the passing rate of fourth graders jumping an impressive 15 percentage points from the previous year.

While the increase is encouraging, City students are still under-performing in mathematics. Last year, for example, approximately 58% of K-8 students and 69% of middle schools students were performing below grade level.
  Unfortunately, even though eighth graders scored rose five percentage points from 2001-02, still only 34.4% of City eighth-graders passed the State math exam, compared with 51% statewide.  Furthermore, even after the rescaling (“old” 47 ( “new” 65) of the June 2003 Math A exam, 55% of City students failed at the Regents 65 passing level, and 39% failing at the 55 level.
  A disheartening 46% of seniors taking the exam failed, even though the exam is a graduation requirement
.  

The poor performance by students may be a product of insufficient highly skilled educators in the classroom, or may even suggest a possible disconnect between the curriculum taught and what is being assessed in testing.  Even though scores on the statewide assessments for City fourth and eighth-graders have been gradually rising in recent years, the continually low scores were a major reason the Children First initiatives prompted a change in the math curriculum.  

Children First Math Initiatives

Despite the shockingly low test scores and generally poor performance in mathematics Citywide, there are indeed pockets of excellent math education, evident by the 269 schools that were offered a waiver from incorporating the new uniform curriculum.  Of these schools, 144 eventually accepted the exemption.
  For the approximately 1,000 remaining City schools, however, the Department has selected two new programs, Everyday Math and Impact Math for grades K-5 and 6-8, respectively, to help reverse the trend of poor math performance.  While there has been much debate and criticism regarding the Department’s choice of curriculum, the heated debates over the benefits of a “constructivist” or “traditional” approach remain unresolved.  Regardless of the curriculum chosen for the City schools, uniformity of the curriculum has at least two immediate benefits.  First, it provides students and teachers transferring between schools much-needed continuity in mathematics.  Secondly, it also enables the Department to more efficiently provide professional development for staff Citywide.

Curriculum notwithstanding, if teacher qualification and training are not addressed, the cycle of disrepair will most likely continue.  One of the main initiatives of the new, comprehensive approach is to ensure appropriate and enhanced in-service development for teachers.  Yet, due to the restrictions of the current UFT contract, the Department is constrained in terms of its offerings.  As mentioned earlier, voluntary professional development sessions were offered over the summer, but the lack of professional development must be addressed.  

A second initiative was to provide every school with a dedicated math coach by the start of this academic year.  While the intention of this reform is promising, the process of selecting coaches from the existing pool of current teachers indirectly affects our students because it removes a veteran, experienced teacher from the classroom in a high-need subject area.  Worse, the goal has not been met.  As of November 2003, there are still a number of vacancies, and a significant number of the coaches are not full-time.  For the coaches in place, a number of them are forced to divide their time between schools, or even worse, between math and literacy.  Furthermore, many of the coaches hired are not experts in either the selected curriculum or methodology, but veteran math teachers who were promoted to the position and are dealing with the curriculum for the first time themselves.

The Department’s failure to place a math coach in every school is highly problematic as it likely negatively impacts the quality and amount of professional development teachers receive.  Since the majority of our teachers have historically taught using more traditional algorithmic or procedural methods, they will need to rely on each other and their coaches to create the dynamic and engaging lessons that the new, semi-constructivist approaches rely upon.  Without all the coaches in place, this aspect of professional development will undoubtedly lag behind, resulting in ill prepared teachers and, ultimately, more low test scores.  That, in turn, may lead to calls for a new curriculum – initiating the same cycle of disrepair, again.
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