Excerpts from a Physics First paper by Rex Rice:

Where the traditional sequence comes from:

At the end of the nineteenth century, botany, zoology, and physiology were incorporated into what is presently called biology. Biology was taught, in part, to promote better health practices and to allow students to gain some understanding of living things in relation to their environment. Biology required large amounts of memorization but few clues as to the why and how of the functions of living organisms. The use of mathematics was almost non-existent. By the 1880's, chemistry was a widely available course in American high schools. It was, like biology, mostly a descriptive course. It involved only superficial understandings of chemical reactions, and the laboratory was akin to following a cookbook. The mathematics was limited to mostly ratios and proportions. Physics on the other hand, was easy to describe mathematically, and groups such as the Committee of Ten elevated the standards by demanding that it become more mathematically sophisticated. At the turn of the century, very little was known of the very close interrelationships between biology, chemistry and physics. The advances in each of the sciences that were to occur in the decades that followed were not anticipated.

The selection of a high school science sequence was straight forward:

1. Biology at the outset of the sequence since it relied mostly on memorization and required almost no mathematics.

2. Chemistry next because it relied mostly on memory and detailed experimental procedures and required only modest amounts of mathematics.

3. Physics as the last course in the high school sequence because it required greater mathematical fluency and relied heavily on problem solving, analysis and critical thinking.
How our understanding of science has changed in the past century:

Increasingly since the 1940's, the intricate relationships between biology and chemistry have become more clearly understood. Modern biology is the most complex of the sciences. That understanding is based to a large degree on a better understanding of the chemistry and physics of living systems. It is difficult for a modern teacher of high school biology to make clear the ideas of biology in its current state without heavy dependence on the language and findings of chemistry and some reference to fundamental concepts in physics. Under the current sequence, students get that foundation in the two years following the completion of their biology course--if they happen to continue taking science courses. Likewise, modern chemistry courses depend heavily on an understanding of many basic physics concepts including such topics as atomic structure and energy. Those concepts are developed, of course, the following year in the physics course but only if the student happens to be the one in five that goes on to take physics.
To illustrate the illogic of the biology-chemistry-physics sequence, Uri Haber-Schaim (1984), one of the principal authors of the Physical Science Study Committee physics course, investigated the prerequisites in each of the other scientific disciplines in various science textbooks. He considered topic a prerequisite for a course if, for that course, the topic is used extensively without being developed in the textbook. In standard biology textbooks of the type typically used by freshmen and sophomores, he found an average of 23 chemistry prerequisites. In popular chemistry textbooks, he found an average of 31 physics prerequisites. However, in his examination of typical high school physics textbooks, he found no biology prerequisites and an average of only 2 chemistry prerequisites. How can we expect students to comprehend the subject matter of their high school courses in biology and chemistry if the concepts which underlie those subjects are not developed until after they have completed the courses?
Physics First in practice:

The science department at Cold Spring Harbor High School in New York offered the inverted sequence to students beginning the freshman year (Hickman, 1990). The freshman physics course is taught using Hewitt's Conceptual Physics program. Once again, the performance of the students involved in the inverted sequence on the Regents physics examination was consistently better than the juniors and seniors taking the same course. Paul Hickman (1990), the author of the article and a physics teacher at the high school outlines the following advantages and disadvantages of teaching physics to ninth graders:

Advantages

• Although students have had less exposure to mathematics courses than seniors, the algebra that they need most is still fresh in their minds

• Students are enthusiastic and highly motivated to succeed.

• Most students who take physics first go on to complete the science sequence.

• Students feel special after completing "the hardest course in the school" as ninth graders.

• Math teachers find increased interest since the students are using the math concepts daily.

• Enrollment in the senior course increases, and fear about taking this "difficult" course subsides, especially among girls.

• Students perform at least as well and usually better than the juniors/seniors.

• Community interest in physics increases, especially when the change is first proposed.

• Many schools might now have the opportunity to offer AP physics, AP chemistry, a research course, or science electives since students will now have time in their senior schedules.

• Students have an easier time in chemistry.

• AP biology can be taught as the first biology course if physics and chemistry have been studied.

Disadvantages

• Shortages of qualified physics teachers.

• Opposition on the part of parents, administration, and teachers: why change from the proven, "traditional" biology-chemistry-physics sequence?

• Ninth graders are more active, noisier, and less coordinated.

• Measurement and estimation skill are almost nonexistent.

• Trigonometry has not been studied.

• Abstract ideas are more difficult to teach.

• Many ninth graders have memorized their way through every other course and find that this strategy does not work well in physics.

• Additional "problems" for the guidance department.

• Problems of transition from junior high to senior high level course.

• Lack of "problem-solving" and "test-taking" skills.

Hickman (1990) believes that the advantages he cites far outweigh the disadvantages. Others in his school share this sentiment.
