Science, Intelligent Design, Metaphysics and Methodology

Comments accompanying PowerPoint slides

Slide 1 – Title

The topics covered are extensive and there is only time for brief summaries

Slide 2 – Summary

The attacks on evolution are more about metaphysical claims by scientists, not science itself. Responses to these attacks need to address that fact and not focus exclusively on the religious nature of creationism.
Some scientists have written books emphasizing metaphysical viewpoints derived from evolution. These metaphysical viewpoints are often anti religion, emphasizing atheism and lack of purpose or meaning in nature. Scientists need to avoid metaphysical statements unless they make it clear they are speaking as philosophers.
Most scientists I have talked to are outraged by intelligent design, but know little about the underlying principles it uses to make its claims. The last part of the talk reviews those principles and claims, and concludes that while ID may be science, it is bad science.
Slide 3

Intelligent design is not alien to science and a number of prominent scientists have held that metaphysical position. Most people are familiar with Einstein’s comment about quantum mechanics quoted on this slide. His designer didn’t play with dice. However, the point of this slide is that all scientists have metaphysical viewpoints that commonly influence the way they interpret science.
Slide 4

More recently, E.O. Wilson (1998), the award winning Harvard Biologist and founder of Sociobiology, made the remarkable statement quoted in this slide. What is remarkable is not that he leans toward deism (a form of intelligent design), but that he thinks that science and its empirical method may settle the question of God’s existence. The emphasis of this optimistic viewpoint should be on “forms of material evidence not yet imagined”.

In any case, Professor Wilson’s notion that empiricism and the scientific method may test intelligent design (Deism) is precisely what the present Intelligent Design movement claims it is able to do. (I’m sure Wilson was ecstatic to learn that).
Slide 5

Nature Magazine reported that 72% of those in the National Academy of Science do not believe in a personal God (see http://www.atheists.org/flash.line/atheism1.htm), and most scientists are probably metaphysical naturalists. This viewpoint usually claims that there is no designer of nature in general, and that life in particular has no purpose or meaning. While there have been many books with this viewpoint almost since the time of Darwin, the quote on the slide from G.G. Simpson’s book on the “Meaning of Evolution” is typical. More recently, Richard Dawkins, the Oxford Biologist, has taken a similar viewpoint (The Blind Watchmaker: Why the Evidence of Evolution Reveals a Universe without Design, 1990).
When the general public sees books like these by scientists, they conclude that science in general and evolution in particular are based on this metaphysical viewpoint. They do not make the distinction between science as a method and metaphysical arguments.
Slide 6

Confusion between methodology and metaphysics is evident in the recent statement by Cardinal Schonborn from his article on the OpEd page of the New York Times. While most would agree that metaphysical naturalism is not science, calling it “ideology” is rather extreme, especially coming from the Cardinal who served as Director of the Catholic Catechism.
Slide 7

On the protestant side, this quote by Philip Johnson, the Berkeley law professor, also illustrates the confusion between metaphysics and methodology. The sectarians think that evolution is the same as metaphysical naturalism, and that their viewpoint of intelligent design should have equal time. This confusion is due in part to scientists who do not make a clear distinction between their metaphysical conclusions and their methodological ones.
Slide 8

If recent polls of the general public are any indication, the sectarians have won the public relations battle and convinced the general public that intelligent design has as much right to be taught as the apparent metaphysical naturalism of evolution.
Slide 9
Science as a method does not have to, and should not make metaphysical claims about design (or lack of it), and purpose and meaning (or lack of it). This point is made by Robert Pennock, a philosopher of science at Michigan State University, in his book the Tower of Babel, 1999, one of the first critiques of intelligent design.

The public does not understand the difference between metaphysics and methodology, and when scientists make metaphysical statements, the public think they are speaking for science.

Slide 10

Most scientists think Intelligent Design is just another form of creationism based on the Bible. However, William Dembski claims ID is based on hypothesis testing and information theory, not Biblical interpretation or even faith. ID actually raises an interesting question: Is it possible to distinguish a structure or feature that was made for some purpose by some intelligence from structures or features that were made by “natural” (presumably purposeless) processes. This is precisely the problem encountered by the SETI project:
In order to send or receive a signal over interstellar distances, a civilization must understand basic science and mathematics. Hence a message from another civilization would probably use a language based on universal mathematical and physical principles. Signals that a civilization uses for its own purposes may be difficult to decipher; such emissions may have no detectible message content.” (Quoted by Pennock, 1999 from a former SETI web page. The existing web site does not address the problem). 

In other words, we need to know in advance the design characteristics of the intelligent life form. If those characteristics are not known, there will be no detectible message content. Even if an ETI signal is based on universal principles, there is no reason to think we would recognize it as intelligent. For example SETI seems to be looking for patterns of narrow bandwidth pulsed signals of the same power over a particular part of the electromagnetic spectrum. Pulsed signals and that part of the electromagnetic spectrum seem obvious to us in part because those signals are binary in nature and typical of the way we communicate. But what is obvious to us may not be to a non human intelligence. SETI may find ETI sometime in the future, but that intelligence would have to be like ours.

Slide 11

Is Intelligent Design Science? In the sense that ID proposes an explanation that can be analyzed for consistency and that makes claims that can be falsified by empirical evidence, one could say it is science. But if it is inconsistent and illogical, and the claims are falsified, it becomes a rejected hypothesis or bad science that is relegated to the trash bin. As Pennock (1999, p. 275) points out: “At some point, bad science is the same as pseudo science, and continuing to believe in it is to make it a religion.”
Slide 12 
(Many of the points made on this and the following slides have been made earlier by Pennock, 1999 and Shallit & Elsberry, 2004).
Intelligent Design, as formulated by William Dembski (1998, 2004), is similar to statistical principles of hypothesis testing. However, these principles are used only qualitatively. There are attempts made to estimate the probability of one thing happening in the universe by random natural processes, and the assertion is made that if the probability of a feature is less than that number (something like 10-150) it must be designed. However, I have not seen a single quantitative calculation of the probability of a specific feature that is presumably designed.
Slide 13

Specification as used by Dembski is a statistical and information theory concept. It is what characterizes the sample or feature (in advance) and allows one to distinguish it from, or include it in, a population. In this case, the sample is a proposed design feature and the population is natural processes. Specification in this case must rely on knowledge of the designer and one must be able to make empirical connections between the designer and features we know it has produced. Most of Demski’s arguments are by analogy with human artifacts. But those analogies apply only to human designs, not non-human ones. Specification requires us to make connections between some “designed” feature and a non-human intelligence, and connections between features and human intelligence are not relevant to designs of non human intelligence. 
Complexity comes from information theory. Information is related to the number of bits in a program required to transmit a binary sequence and, it turns out, is also related to thermodynamic entropy. A sequence of 1’s has low information, but a random sequence has high information content because there is no pattern and it takes a long computer program to duplicate it. Complexity can be estimated as a function of the difference between n, the length of the sequence to be transmitted, and p, the minimum length of a program required to transmit it. If n and p are the same, the sequence is complex.
It is not clear whether ID uses complexity in this sense, but generally a random sequence of data has high information content and entropy, and is also complex. If it could be specified in advance (like knowing what a designer is likely to generate) then one might infer that the designer was responsible for it. Paley’s watch is like that; we know it was designed because humans produce that kind of complexity. 
Slide 14
The “Explanatory Filter” is a flow chart illustrating the process to infer ID using the principles that Dembski (1998, 2004) advocates.
Slide 15

Complexity is never quantified for any feature that is proposed to be designed, so we don’t know how ID proponents define or calculate it. One might even claim that no biological organism is complex in the information theory sense, because, although the sequence of data to describe an organism is large and contains a high information content, it takes a relatively small program (a random number generator and selection) to produce it.
Slide 16

Irreducible complexity as used by ID proponents seems to be the same as Specified complexity which “means that it (the feature) matches a conditionally independent pattern (i.e. specification) of low specificational complexity, but where the event corresponding to that pattern has a probability less than the universal probability bound and therefore high probabilistic complexity.” (Dembski, 2004 p. 85). In terms of information theory and Kolmogorov complexity, it sounds like specification refers to the algorithm or computer program that can duplicate the pattern, but the event producing the particular pattern could have generated a huge number of other patterns of the same length. If the algorithm that duplicates the pattern in question is short compared to the length of the pattern and there are a huge number of ways similar sequences could have been produced, then the pattern has low complexity (it is specified) and is improbable. 
The number Pi illustrates the difficulty and ambiguity of applying these concepts to design. Pi has been computed to several billion digits and it appears to be random in the sense that any digit block has an equal probability of occurrence anywhere in the sequence (but this has not been proven. See http://en.wikipedia.org/wiki/Pi. ). In any case, the number looks as if it were produced by a random process with 10n ways of generating it where n is the number of digits in the sequence. If it were produced by a random process, then Pi would be an extremely improbable sequence, well below the universal probability bound Dembski needs for the design inference. Furthermore, Pi is evidently specified in Dembski’s sense. 
Traditionally, Pi was calculated by computer using a power series expansion of atan(x), but the program to make the calculation was not much shorter than the number of digits calculated. More recently, new algorithms have been produced that take much smaller programs. For example, a program with 160 characters of code can generate Pi to 800 significant digits (See http://mathforum.org/library/drmath/view/51912.html ). That means that Pi has low complexity (specified), but has 10800 ways of producing it by a random process or a probability of approximately 10-800. In other words, Pi must be designed.
The mistake here is the assumption that Pi was generated by a random process because it appears that way. Generating Pi depends on knowing a circle’s circumference and diameter or how long the computer runs; no random process is involved, and Pi is not at all improbable.
The same mistake underlies all of ID’s claims. Like Pi, many features of life forms are extremely improbable if it is assumed that random processes generated them, but evolution is not a random process. Natural selection operates on variability that may be generated randomly, but the result is no more random or improbable than Pi, although in both cases it may look improbable. In that sense, evolution is like quantum mechanics where random variability occurs at the sub atomic level, but force fields produce predictable results that are not randomly generated. Natural selection also produces predictable results in the sense that populations of species are always adapted enough to their environments to survive as long as the environment doesn’t change too quickly.
Slide 17

The claim is made that anything that is irreducibly complex is designed. Something is irreducibly complex if “all its components are indispensable for its function.” (Dembski, 2004 p. 110) Furthermore the components of the irreducibly complex system do not have a function in isolation; “Consequently. No direct Darwinian pathway exists that incrementally adds these basic components …. Rather an indirect Darwinian pathway is required, in which precursor systems performing different functions evolve by changing functions and components over time. … Plausible as this sounds, … there is no convincing evidence for it…”. (Dembski, 2004 p. 110-111). 
Most biologists think the evidence is convincing for incremental evolution of structures. Anyway, ID claims that irreducible complex structures cannot be generated by nature – but no justification for that claim is given other than the dubious one that “no one has seen it yet”. A negative claim like this one needs only one example to falsify it, and even if the “flagellum” has not been shown to have been produced by incremental evolution, the eye, first identified as a problem by Darwin, has.
Slide 18

Specification must include an empirical connection between a designer and its product. ID commonly argues by analogy with human designs, but this is simply not relevant to non human intelligence.
Slides 19 & 20

ID prides itself in not identifying the designer(s) in order to avoid the religion charge. But identifying the designer is not optional, it’s a necessity.
Slide 21

“Science” and “religion” are difficult to define, and the argument being made in court is that ID is really religion in disguise and not science. While it is extremely bad science, and one could argue it is so bad that it is outside the bounds of “science”, I don’t think the argument that ID is religion will ultimately win, despite the religious motivations of its advocates. 
Furthermore, science has already lost the PR battle. According to the Pew Research Center for the People and the Press (http://people-press.org/reports/pdf/254.pdf) 42% of the population think life has remained the same from the beginning of time, and 48% think life has evolved (the rest are undecided or have no opinion). Moreover, almost 2/3 of the population (64%) think creationism and evolution should both be taught in the public schools. Given that overwhelming public support, we can probably assume that ID will be taught in many public schools in the near future.
Given that ID will be taught, probably sooner than later, the only question is what curricula will be available. Right now the curriculum is defined by Of Pandas & People by Davis & Kenyon (1993). Although school boards that opt to teach ID will probably choose Pandas, teachers and parents cannot insist on something else if there are no alternatives. That is why some prestigious science organization like the National Academy needs to develop an ID curriculum to use in public schools. Even if some school boards do not adopt it, science teachers can justifiably use the material. After all, ID does illustrate a number of issues about the nature of science, probability, and complexity that high school students should be exposed to.
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