  




TO: 
  Florida State Board of Education




FROM: Dr. Francis W. Grubbs, Ph.D.




DATE:  January 15, 2008




RE:
   Proposed revisions to Florida’s science standards


We sent an earlier memorandum (12/05/07) addressing several points in the Proposed revisions to Florida’s Science Standards. Since that time we understand you have been inundated with a tsunami like wave of pros and cons. May I reinforce our intention—we are not writing to oppose the inclusion of evolution within the field of science education, but we are strongly recommending that the Proposed Standards be rewritten to remove biased language and to guard that science be taught with honesty and integrity.
Clarifying the Issues

It is time for quieter voices to engage and determine whether changes can be proposed that will be acceptable to both sides of this issue—or whether this issue is irreconcilable. We need to improve our science instruction to make certain that our boys and girls are being taught foundational concepts upon which a career of true science can develop. They must comprehend the meaning, scope, and function of science without debilitating biases, or prejudiced axioms with insufficient evidence. Let us review the proposed science standards with a quiet but penetrating inspection to determine what is being proposed, what underlying assumptions are inherent within the language used—and why, and what changes can be proposed that will be education and not indoctrination; changes that will expand the mind and knowledge of our children, and not close their minds to future research, examination, testing, and correction of stated hypotheses, and theories. As Kenneth R. Miller aptly stated:

Scientific knowledge, in the absolute sense, is always tentative. Science is founded on the proposition that everything we think we know about the natural world can, in principle, be rejected if it does not meet the test of observation and experiment. The very practice of science, at its core, is a constant exercise of extending what we do know about the world, and then correcting what we thought we knew for sure.1
What Science Is—the Nature of Science


The proposed Benchmarks dealing with the Nature of Science are well done and should set the agenda for careful science studies in all the other “Big Ideas” of the Proposed Standards. Benchmark SC.912.N.1.1 states: “The learner will be able to identify what is science, what clearly is not science, and what superficially resembles science (but fails to meet the requirements of science).”  Benchmark SC912.N.1.2 follows this same positive direction by stating, “The learner will be able to identify which questions can be answered by science and which questions are outside the boundaries of scientific investigation.” 


This opens the door to learning genuine science, as it should define what science is. The Academic Press Dictionary defines science as “the systematic observation of natural events and conditions in order to discover facts about them and to formulate laws and principles based on these facts.”  In a lecture series at the University of South Alabama Sheldon Gottlieb enlarged the definition, “Science is an intellectual activity carried on by humans that is designed to discover information about the natural world in which humans live and to discover the ways in which this information can be organized into meaningful patterns. A primary aim of science is to collect facts (data). An ultimate purpose of science is to discern the order that exists between and amongst the various fields.”2 

 In their book Evolution of the Earth, Robert Dott, Jr. and Henry Batten stated: “Science consists simply of the formulation and testing of hypotheses based on observational evidence; experiments are important where applicable, but their function is merely to simplify observation by imposing controlled conditions.”3

Hence, science is a study of natural phenomena by humans using sensory perception to compile and comprehend empirical data. Note very carefully this limits science to what is observable, measureable, and testable. And since conclusions must be drawn on these observations, it is further delimited by the worldview or belief system of the observer.  If this Florida’s proposed benchmark is followed the students must be carefully instructed how to discern the limits of science, and when a hypothesis or theory stretches beyond the domain of science.  Furthermore, since conclusions are drawn and inferences made from the subjective mind-set of the observers, the complete evidentiary record, or lack thereof, must be examined so the student will be aware of “what superficially resembles science (but fails to meet the requirements of science).”  

In the Benchmarks describing Scientific Inquiry the methodology of how science will be conducted in our schools and the process through which scientific knowledge is produced are also quite good given the careful definition of two terms. Benchmark SC.912.N.2.4 states: “The learner will recognize that the strength or usefulness of a scientific claim is established through scientific argumentation, which depends on the use of critical and logical thinking, and the active consideration of alternative scientific explanations to explain all the data presented.”  This statement introduces scientific argumentation, and statement (C) under Scientific Inquiry, which preceded this benchmark, stated: “Scientific knowledge is based on observation and inference; it is important to recognize that these are very different things.” Both of these two tools of scientific inquiry must also be subjected to the same scrutiny stated in the conclusion of the previous paragraph to make certain scientific argumentation is based on the complete evidentiary record, or lack thereof; and that the worldview bases for inferences are carefully explored.


One other thing gleaned from these Benchmarks is the consideration of alternative scientific explanations to explain all presented data. This is vital to the development of a scientific mind.  Richard Feynman, a Nobel-prize-winning physicist characterized this science mind-set in his statement: Religion is a culture of faith; science is a culture of doubt.4 Kenneth Miller added to this as he stated in his book Finding Darwin’s God: “Skepticism is a cardinal virtue in science.”5 This formation of the questioning mind can only be achieved as alternative hypothesis and theories are examined carefully, cautiously, and honestly. 


Benchmark SC.8.N.5.4: Can explain the difference between theories and laws and can give several examples of scientific theories and the evidence that buttresses them. This Benchmark is important to our discussion since in the next section we will address a statement in the Proposed standards which we believe must be addressed and reworded before enactment. Let us examine these terms. There are actually four terms often used in science that should be addressed: hypothesis, theory, fact (near certainty), and law. 

A scientific hypothesis is a testable scientific idea that can be proved right or wrong with experiments. It is an educated guess that can be verified or disproven by observation or experimentation.  A scientific theory is defined (Benchmark SC.912.N.3.2) as the culmination of many scientific investigations drawing together all the current evidence, thus, it represents the most powerful explanations scientists have to offer. Since there is no proof or absolute truth in science, the closest we get are indisputable observations which we call facts or sometimes refer to as near-certainty. A scientific law generalizes a body of observations to which no exceptions have been found. 

It is interesting to note that the term “theory of evolution” is not introduced in any Benchmark in the Proposed Standards even though a scientific theory is defined (Benchmark SC.912.N.3.2) as the culmination of many scientific investigations drawing together all the current evidence, thus, it represents the most powerful explanations scientists have to offer. This omission seems both disingenuous and demonstrative of a possible underlying unscientific agenda, since it either admits that definitive evidence does not exist, or else that Evolution is a verified fact no matter how it is defined, or perhaps, it is even a law. Furthermore, we will address later that, upon defining what is meant by Evolution, part of Evolution as inferred from the most of the remaining Benchmarks does not qualify as scientific theory and should be described as hypothesis.

The Language of Bias


Examining the wording of several of the proposed benchmarks seems to demonstrate an inherent bias in the language of the statements.

1. Benchmark SC.7.E.2.1: Recognize and describe that fossil evidence is consistent with the idea that human beings evolved from earlier species. This statement suggests that evolution from earlier species is evidentially absolute. It would be more scientifically correct to change this language in a way that should at least provide an alternate understanding that this evidence is not absolute. One suggestion would be: Recognize and describe how consistent fossil evidence seems to be with the hypothesis that human beings evolved from earlier species.

2. Benchmark SC.7.E.2.2: Recognize and explain that small genetic differences between parents and offspring can accumulate in successive generations so that descendants are very different from their ancestors, and that environmental conditions affect the survival of individual organisms. This wording again suggests an absolutely predictable outcome which is, from a scientific perspective, not that certain. This problem can be overcome with a few minor changes in wording. Strike the words “are very” and insert the words “may be,” and insert the word “may” between “conditions” and “affect.” That would reflect accurate science and read: Recognize and explain that small genetic differences between parents and offspring can accumulate in successive generations so that descendants may be different from their ancestors, and that environmental conditions may affect the survival of individual organisms.

3. Benchmark SC.912..L.2.1:  Explain how evolution is demonstrated by the fossil record, extinction, comparative anatomy, comparative embryology, biogeography, molecular biology (crosscuts with earth/space), and observed evolutionary change. Once again this Benchmark demonstrates a bias that evolution is a fact that is totally supported by the listed items. It would more accurately represent a scientific viewpoint to redraft this Benchmark to read: To be able to explain what evidence the fossil record, extinction, comparative anatomy, comparative embryology, biogeography, molecular biology (crosscuts with earth/space), and observed evolutionary change provide to support the theory of evolution and which division of evolution it supports.

4. Benchmark SC.912.L.2.7: Express scientific explanations of the origin of life on Earth. While we have no major opposition to this Benchmark, we would suggest a rephrasing more in keeping with the Benchmarks under the category of Scientific Inquiry and with a call for scientific honesty and integrity. Use this wording instead: Express scientific hypotheses for the origin of life on Earth, and the limitations of science in constructing a theory of origin.

5. Benchmark SC.912.L.2.9: Identify basic trends in hominid evolution from early ancestors six million years ago to modern humans. The language of this Benchmark, once again, overstates the evidence and implies there is sufficient direct fossil evidence for hominid evolution to identify trends. A review of recently discovered fossils classified as hominid and of the debates among paleoanthropologists over issues of classification certainly does obfuscate the identification of trends. We suggest a rewording that would provide the same learning proficiencies for the learner, but devoid of the inherent unscientific bias. Identify the types of hominid fossil evidence from the estimated six million years of hominid existence, and describe the types of evolutionary changes from those classified as early hominids to modern man, as suggested by this evidence.

This section has been given to demonstrate how language of questions containing an implied bias limits student responses and distorts the educational outcomes. The bias expressed in these Benchmarks expresses the belief that all of evolution is completely proven and factual. This presents a view contrary to traditional science and tends to curtail the spirit of inquiry in students.

The Big Idea of Evolution and Diversity

Our focus now shifts to the Big Idea of Evolution and Diversity in both the seventh grade level and nine through twelve grade levels. Evolution is introduced by the statement: Evolution is the fundamental concept underlying all of biology and is supported by multiple forms of scientific evidence. This is a gigantic incendiary bomb since it uses a general term with multiple meanings with no attempt to parse nor define, and then further makes it the “fundamental concept” or interpretive basis for all of life science, or comprehension of life.

The word Evolution is a very slippery term. If we simply mean, “change over time,” this is non-controversial. Fruit flies, moths, and Galapagos finches are all examples of change over time. Even to state that this is a near-fact is not problematic. However, to extrapolate from this and argue that it is also a fact that flies, moths, and finches all evolved from a remote common ancestor is extremely problematic. The concept of Evolution usually implies change by “natural selection.” Natural selection is defined as a natural random process resulting in the survival and reproductive success of individuals or groups best adjusted to their environment and that leads to the perpetuation of genetic qualities best suited to that particular environment. Although Darwin’s “descent with change” as described by Richard Dawkins in his book The Blind Watchmaker described natural selection as follows:

Natural selection is the blind watchmaker, blind because it does not see ahead, does not plan consequences, has no purposes in view. Yet the living results of natural selection overwhelmingly impress us with the appearance of design as if by a master watchmaker, impress us with the illusion of design and planning.6

The basic thesis of Darwin’s natural selection was that small changes take place over an extended period of time. However, these changes have to be a multiple part-by-part process. The more complicated the change, perhaps the development of a wing for flying, or an eye for seeing, the greater the number of transition phases required. If this process were purely random with no foresight, no consequential plan, no purpose except survival, what would keep the multiple processes moving toward the improved organ or appendage. Even Darwin struggled over this concept as he pondered the development of an eye for seeing. Accepting this concept of Evolution as a fact or near certainty, as evidenced by empirical evidence, is also a gigantic stretch. 

Evolution is also used to explain the origins of life. We have been led to believe that mechanisms exist whereby organic molecules can be manufactured in a primitive earth and organize themselves into a living, replicating cell.  Kenneth Miller in his discussion of this pursuit admitted that neither himself nor anyone else could yet present a detailed, step-by-step account of the origin of life from nonliving matter.  He still remained optimistic by asserting that we know that simple molecules of the sort found on the early earth can combine to form many of the larger, more complex molecules required for life, and that under certain conditions some molecules, including RNA, are capable of self-replication. He then summarized this pursuit of evolutionary origins by stating: 

None of these facts proves that life originated purely of naturalistic causes, and therefore none of them proves that the first cell was not the direct, miraculous, intentional work of a Creator. At least not yet, and there’s the danger.7
To treat this part of the evolutionary content as anything greater than an unconfirmed hypothesis would be deception, or at least hypocrisy, in the name of science.


Now we must raise the vital question. If Evolution is the fundamental concept underlying all of biology and is supported by multiple forms of scientific evidence, what part of Evolution is being identified? Only Evolution identified by “change over time” within given species or genera, is the singular part of the evolution scenario that meets the stated criterion— supported by multiple forms of scientific evidence.

The Evolution of Evolution


With the powerful wording that Evolution is the fundamental concept underlying all of biology . . . the Proposed Standards demonstrate the next stage in the Evolution of Evolution. This is a matter of fact statement that Evolution is the only basis of an interpretive system for understanding all of life-science, and even life itself. This formerly unscientific conclusory statement, devoid of substantiating evidence, moves Florida’s science standards outside the realm of traditional science and enters, instead, into the discipline of philosophy as the construct for defining a worldview. Forcing the student to see all of life philosophically from one undefined and unexplained philosophical worldview—a worldview that affirms there is no god; that matter is either eternal or has spontaneously appeared from non-matter; that life has spontaneously generated from non-living matter with no purpose, no guidance, and no goal. All of these assumptions are philosophical and fall outside the parameters of science. This gigantic leap in the evolution of evolution moves the evolutionary hypothesis from the realm of science into a philosophical faith-based system. 

Evolutionary advocate, Kenneth Miller, makes a similar observation as he discussed the basic assumption of “scientific materialism” which assumes that the objects and events of the natural world can be explained in terms of their material properties. He then stated, “It is true that scientific materialism makes a considerable leap of faith.  At its core is the belief that natural phenomena can be explained by material causes.”8
This leap should not surprise us since noted biologist, L.H. Mathews, who was trusted enough to write the introduction to The Origin of Species (1971 edition) raised this same probability by stating, “The fact of evolution is the backbone of biology, and biology is thus in the peculiar position of being a science founded on an improved theory. Is it then a science or faith? Belief in the theory of evolution is thus exactly parallel to belief in special creation. Both are concepts which the believers know to be true, but neither, up to the present, has been capable of proof.”9 Florida, now endorsing the fact of evolution, has come full circle in the evolution of evolution from hypothesis, theory, fact—and now faith.

Erasing God from the Mind

Although science organizations and spokesman for the Proposed Standards ridicule the opponents of the inclusion of the Evolution Standards, as they are written, in the curriculum of Florida’s schools. Describing them as religious bigots and anti-intellectual persons that will keep Florida’s science in the dark ages. However, as we keep our voices low and refrain from responding in outbursts of personal attacks, let us clearly recognize that for parents who have taught their children to believe in God—evolution is a very dangerous concept.  This is not my opinion alone since Daniel Dennett in his book entitled Darwin’s Dangerous Idea, eulogized Darwin in these words:
In a single stroke, the idea of evolution by natural selection unifies the realm of life, meaning and purpose with the realms of space and time, cause and effect, mechanism and physical law. But it is not just a wonderful scientific idea. It is a dangerous idea.10


Discussing what Dennett meant by this statement another evolutionary writer Kenneth Miller asked this question:

Was this because Darwin provided the first workable explanation for the remarkable adaptations of living things? I suspect not. I do not believe that Darwin’s wide influence comes from his patient and groundbreaking observations on orchids or barnacles. Rather, it comes from one simple fact. Evolution displaced the Creator from His central position as the primary explanation for every aspect of the living world. In so doing Darwin lent intellectual aid and comfort to anti-religionists everywhere.11

Richard Dawkins, commenting on this same concept stated it in these terms: “Although atheism might have been logically tenable before Darwin, Darwin made it possible to be an intellectually fulfilled atheist.”12

For nonbelievers like Dawkins, Darwin provided the first rationale for rejecting religion and God. In a world understood by Biblical reality and Newtonian physics, Evolution disposed of the source of life itself. Kenneth Miller summarized this reality with these words: “With that taken care of, surely there was no longer any room left for religion in the life of the mind.”13

Ponder carefully that these three evolutionary scientists have summarized the dangerous educational outcomes if Evolution, as a fact, is allowed to become the “fundamental concept” by which all of life is interpreted and understood. It will demand that the concept of “God” be banished from the mind and replaced by atheism; It will displace any idea that there is purpose for man except to discover what it means to be human; It will demonstrate that other species of animal life have as much value and right as man; and it will require a mind devoid of biblical theism—devoid of any concept of God.


The courts have decreed that evolution is not a religion, but even its own advocates declare that it is antireligious and atheistic leaving no room for religion in the life of the mind. It is not a religion—but if it is allowed to become educational Benchmarks—it will be a government sanctioned anti-religious movement designed to replace God, a Biblical worldview, and spiritual and ethical values in the minds of our children.
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