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On November 10, 2005, at 10:00 a.m., the Committee on Education, chaired by Council Member Eva Moskowitz, will hold an oversight hearing to evaluate the quality of science education in the New York City public school system and to follow up on the Committee’s September 24, 2004, hearing on this topic.  Teachers, principals, advocates, cultural institutions, and representatives of the Department of Education (the “Department”) are expected to testify.

BACKGROUND

Yesterday, November 8, 2005, the Kansas Board of Education voted to teach “Intelligent Design” in Kansas public schools and, in doing so, “rewrote the definition of science, so that it is no longer limited to the search for natural explanations of phenomena.”
  This departure from accepted scientific principals illustrates the pressure that science education have come under in this country.  

Although New York City does not face a State-mandated definition of science education that is inherently unscientific, local pressures upon quality science instruction are, nevertheless, mounting and pervasive.  Science education is expensive.  It requires specialized rooms and equipment, often absent from public schools.  It requires double periods, in high school, and it takes time away from literacy and math in the lower grades.  Common branch teachers are expected to teach science without sufficient training, while teachers qualified in the sciences are in high demand and can find better-paying jobs elsewhere.  The pressures upon quality science instruction are intense.

Science is a vital component of a quality public education.  Not only is a workforce educated in science critical to competing in the global economy, but the study of science enables students to develop reasoning and critical thinking that serve them in all aspects of life.  Moreover, science education is vital to understanding the natural world and to making informed decisions about our developing world.  Unfortunately, for many New York City students, public schools are the first, last and only exposure to science that they receive, and that exposure is sorely lacking.

For these reasons, Council Member Moskowitz with the support of the private sector and cultural institutions, including Con Edison, Pfizer, and the Museum of Natural History organized “One Giant Leap,” an event to raise public awareness of the importance of science education.  More than 250 attendees from the public and private sectors gathered in May 2004 at the Museum to raise public awareness of the importance of quality science education and the obstacles to providing it in the public school system.  A video, specially prepared for the event, will be shown during today’s hearing.  Several efforts grew from the event, one of which was the Department’s determination to improve science instruction.

Accordingly, in September 2004, the Department hired Dr. Julia Rankin to head its science education programs, in part based on her reputation for integrating public school science education with private sector resources.
  On September 24, 2004, the Department testified before the Education Committee about upcoming changes to science education, and explained that, as Dr. Rankin had been hired two weeks before the Committee’s September 24 hearing, it could not provide the Committee with detailed information about the current state of science education in the public schools, or about its proposed changes.

Improvement in science instruction is clearly necessary.  At one time, New York City public schools provided some of the best science education in the nation and the world.  In some schools, exemplary science education still takes place, and New York City public schools to this day produce many Intel (formerly, Westinghouse) scholarships – three public school students were finalists in 2004-2005, and a City student won the competition in 2000 and again in 2005.
  This year, 91 schools are offering more than 250 Advanced Placement classes (up from 238 classes at 76 schools in 2003).
  But, in other corners of the school system, science education has moved “backwards . . . since Sputnik,” as the Committee’s 2004 report “Lost in Space:  Science Education in New York City Public Schools” stated.  Science instruction in many schools is underfinanced, poorly taught, and given scant attention by teachers and principals who, understandably, are struggling to raise low reading and math scores and manage chaotic schools environments.  State science test results are de-emphasized at every turn:  they do not count towards grade promotion decisions, because they are not even graded until the summer, at the earliest.  The results are not distributed to parents until the following fall, and then only if they ask for that information.  The results are not available to teachers, either, unless they explicitly request them, and are not distributed in a way that makes it easy for teachers or principals to use them as diagnostic tools to improve instruction.
The consequences of treating science as a second-tier subject are not surprising.  Currently, New York State requires students to pass a science test in grade 4, a second exam in 8th grade, and a Regents exam in any science subject (earth science, biology, chemistry, or physics) to graduate from high school.  Pass rates for these exams are startlingly low:  in 2003, only 48% of 79,085 4th grade students met State standards on the 4th grade science test; only 50% of 58,348 students passed the 8th grade science exam.
  Overall, the percentage of students who failed to meet state standards in 8th grade science increased from 46% to 55.3% during the Bloomberg administration – an increased failure rate of nearly 10% – and the number of students at “Level 1” jumped from 12% to 17.5%.

In high school, performance on science Regents exams and Regents Competency Exams (“RCTs”) are even worse, especially in the higher grades:  in 2003, only 38% of the 12,352 City students who took a science RCT passed it.
  By subject, the results are even more disturbing.  In physics, only one in six high school students even took the test, and half of them failed (i.e., 7% of City high school students pass the physics Regents exam).  In chemistry, 36% took the Regents test, and half failed (i.e., 18% of high school students passed the exam.)
  Although these scores have improved in some grades last year, they remain disappointingly low and in general are moving, especially in the middle grades, in the wrong direction.  Clearly, science education is not reaching most of our children.

Today’s hearing will follow up in these areas, and address new concerns relating to the No Child Left Behind law. 

Science Education In New York City

As explored in detail at the Committee’s September 2004 hearing, City schools lack the basic ingredients of quality science education.  First, the school system lacks a coherent science curriculum, especially in the lower grades, because it relies on New York State science “standards” called the “Elementary Science Core Curriculum,” which consist of general theories and ideas that students should observe or understand “through inquiry” by the end of each year, from grades K-8.
  This “core curriculum” is in the nature of guidelines:  the State has no true science curriculum until students begin taking Regents exam eligible classes in (typically) the 7th grade.  The City, instead of developing its own, meaningful curriculum, adapted the State “standards” in a pair of additional guidelines called the “Scope and Sequence in Science,”
 and the “New Standards” Performance Standards for Science.
  Its response to criticisms about the lack of guidelines is to blame the State or to say that “we follow the guidelines.”

Second, although the City has many dedicated science teachers, it, like other school districts around the country, faces a shortage of qualified science teachers.  Third, many City schools lack adequate and sufficient laboratory facilities.  Last year, the Department could not provide hard data about science facilities, but based on the Committee’s estimates, virtually all elementary schools, most middle schools, and at least half of high schools lack modern, fully-functional laboratory facilities.

Finally, although the Department recognizes that “inquiry-based” scientific learning is critical to student success,
 many science teachers are ill-prepared to teach in that manner.   Without a firm, clear curriculum and professional development in inquiry-based teaching methods, common branch teachers often lack the skills, materials and support needed to teach inquiry-based science.  Faced with limited time for science instruction due to the Department’s emphasis on literacy and math, teachers are more likely to take shortcuts in such instruction in order to focus on other subjects.

The Impact of No Child Left Behind

The Federal No Child Left Behind Act (“NCLB”), enacted in 2002, requires significant change in the way that science education is taught.  NCLB requires each state to develop standards in science for the 2004-05 academic year, and to have “highly qualified” science teachers in every classroom by July 1, 2006 (with a one-year extension possible).
  Additionally, NCLB will require testing at least once in science in each of grades 3-5, grads 6-9 and grades 10-12, beginning next year.

ISSUES TO BE ADDRESSED AT THE HEARING

The Education Committee wishes to examine the following issues at the hearing:

No Child Left Behind:  How To Test Children Without a Curriculum?

Although the purpose of science education is to teach science, not to test children, No Child Left Behind will, as mentioned above, require at least three science tests over a student’s public school career.  Although students in grades 4 and 8 currently take science achievement tests, and all students must pass a science Regents exam to obtain a high school diploma, the Federal testing requirement is new obligation for the Department.  

The Department (and, presumably, the State) assumes that the State’s current 4th and 8th grade tests, and high school science Regents exams, satisfy NCLB’s testing requirements.  Yet, the fairness and content concerns that already underlie these exams are also concerns under NCLB:  how can elementary and middle school children be expected to pass a standardized science test when there is no standard science curriculum?  Even if there were one, how can such a test be fair to children whose teachers are not expected to provide consistent instruction in every school, aligned with a curriculum?  Moreover, because the State tests, particular in the upper grades, ask questions that assume a child’s experience with a science lab or other materials for teaching science, how can these tests appropriately measure achievement when some school buildings lack science facilities?  Finally, given that many high school students do not take science classes after 9th grade biology, notwithstanding the requirement of three years of high school science, meeting NCLB’s high school testing requirement may prove difficult.

What Has Been Done To Improve Science Education?

A second topic for the hearing is the changes that the Department has implemented since September 2004, and that it plans for the current school year.  The Department testified, in 2004, that it had established Regional Instructional Supervisors of Science in every Region, and that these administrators were responsible for ensuring that every elementary school had a science program.
  What is the result?  The Department described a program for “Science Teacher Leaders” to mentor junior science teachers.
  Has that happened?  How will that integrate with the “master teacher” provisions of the new contract between the Department and the United Federation of Teachers?

Similarly, at the September 2004 hearing, the Department professed a lack of hard data about science education, and it claimed that it would be acquiring better data that year.  Does the Department now know how many science labs are functional?  Can it now explain why some Regions report more than one hundred dedicated science cluster teachers, while other Regions have only one dozen?  Can the Department now quantify its spending on science education, and state what it spends per student on science equipment, science instruction, administration, etc.?  The Committee will explore these questions at the hearing.

Facilities and Equipment

Quality science education requires basic materials and equipment, if for no other reason than because the Regents exams ask questions that require familiarity with lab equipment.
  Science labs are generally accepted as necessary for inquiry-based learning as children grow older.  Unfortunately, as noted above, the City lacks sufficient lab facilities.  The current Five-Year Capital Facilities Plan, which has not been fully funded, estimates a $350 million 10-year need, and would allocate $294 million over the coming five years, for the repair and construction of science labs.  In 2003, the City Council allocated $16 million to build several dozen middle-school science labs.  Although an unprecedented effort, these new labs do not satisfy the City’s facilities need.

In the absence of labs, science can still be taught effectively, particularly at the elementary school level, with basic materials that permit hands-on experimentation (magnets, rulers, flashlights, balloons, soil and plants, etc.).
  These materials range in price from essentially free to $300 or more for single-use, classroom kits.  Their use in City schools varies considerably, and their effective use requires training, skill and imagination, which can be lacking.

In addition, partnerships with cultural institutions throughout the City, such as the Queens Hall of Science, the Bronx Zoo, the New York Botanical Gardens and the Museum of Natural History, take up some of the slack of missing lab facilities.  These institutions provide science instruction that is frequently more exciting and stimulating than classroom work, and thus is favored by students, teachers and principals.  Field trips, however, cannot substitute for a year-round, rich classroom environment with adequate facilities.  Whether science labs, science kits or field trips are used to teach science, they must be purchased and/or maintained.  The Committee wishes to examine whether the Department has made progress in this area.  

Finally, the private sector has traditionally played a limited roll in science education in New York City.  Although private organizations fund or help provide teacher training and give financial support for museums and other institutions, their role is peripheral compared to the role of the arts community, where hundreds of organizations channel tens of millions of dollars to provide arts education inside and outside City schools.  The Department hired Dr. Rankin, in part, to address that problem.  What has been accomplished?

Teacher Recruitment and Professional Development
Teacher certification and training are additional areas that the Committee will revisit at today’s hearing.  The State certification requirements for full time or part time K-6 science teachers is identical to the certification of common branch teachers:  3 general science coursework credits in college or graduate school.  To be certified to teach science in grades 7-12, in contrast, the State requires 36 credits of science coursework and 18 credits in the subject area in which one intends to teach.
  (Teacher certification usually requires a baccalaureate or higher degree or approximately 100 college level credits.)

Many advocates believe that 3 credits are too few to be a qualified science teacher.  This requirement can be satisfied too easily, with a single “gut” class in college, leaving prospective teachers without a solid background in the fundamentals of science, much less knowing how to teach it.  At the other end of the spectrum, a student who obtains 36 credits in science – i.e., studies science for 1/3 of her undergraduate career – can readily find employment in industry at higher pay, or at suburban schools, which compete successfully for them with higher salaries and easier working conditions.  Thus, too few qualified science teachers enter the City system each year.

Two proposals have been made to address the problem.  First, all common branch teachers could be required to study more science before certification.  Second, differential pay for sought-after science teachers has been proposed, in the hopes that it might attract those with strong science backgrounds towards the teaching profession and away from suburban schools.  Although the new teachers’ contract permits some flexibility in paying “master teachers” in the sciences, the Department does not appear to have made any other progress in these areas. 

Once a teacher enters the City system, in-service professional development also lags.  Last year, the Department provided the Committee with data showing the number of teachers who received some science training, and the budget for that training.  The Committee anticipates receiving updated information this year. 

Curriculum

Finally, as noted above, quality science education requires a quality curriculum.  In New York State, the “curriculum” varies tremendously by grade level.  In K-6, as noted above, there is no true science curriculum and no time or unit requirement for classroom science instruction.  Thus, science instruction in K-6 varies from classroom to classroom, and students enter the 7th grade with widely varying experiences.  Some will have performed many experiments (but, perhaps the same experiments each year) while others have done fewer.  This variation makes 7th and 8th grade science classes difficult, as some students are deeply challenged by alien concepts while others are bored with repetition.  The Department has stated that it is exploring alternatives to the current quasi-curriculum.
  In connection with the NCLB testing requirement described above, this matter of is great importance to the Committee.

 High school science is also important, and the Committee expects to obtain additional information about Regents exam pass rates and the eventual implementation of science classes in the 150 new, smaller High Schools opened during the past 24 months.  Finally, advanced placement (“AP”) science classes provide high school students with science taught at a college level and with possible college credit.  AP classes can be difficult to fill, particularly in smaller high schools, and are one of the first classes cut from the curriculum when money or staffing is scarce.  In 2003, 238 AP science classes were offered to students in 76 high schools (out of a total of 180 high schools).  5,394 students, or about 2% of high school students, took these classes.
  These figures appear to have improved last year.  As with the science Regents exams, the Committee wishes to learn about AP exam passage rates.

CONCLUSION

The Committee wishes to explore the matters raised above at today’s hearing.
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