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 1                MICHAEL J. BEHE 

 2   M I C H A E L    J.    B E H E, 

 3   having been first duly sworn by the 

 4   Notary Public (Eric J. Finz), was 

 5   examined and testified as follows: 

 6              EXAMINATION BY 

 7              MS. FRIEDLAND: 

 8        Q.    Hello, Dr. Behe.  Do you 

 9   prefer Professor Behe or Dr. Behe? 

10        A.    It doesn't matter, professor 

11   sounds nicer. 

12        Q.    We've introduced ourselves 

13   off the record, on the record, I'm 

14   Michelle Friedland, I work at Munger 

15   Tolles & Olson, and we represent the 

16   defendants in this lawsuit, the 

17   University of California, as well as 

18   named individuals in this lawsuit, 

19   which has been brought by the 

20   Association of Christian Schools 

21   International as well as some other 

22   plaintiffs. 

23              Could you state your full 

24   name for the record, please? 

25        A.    Yes, my name is Michael 
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 1                MICHAEL J. BEHE 

 2   Joseph Behe. 

 3        Q.    And you've had your 

 4   deposition taken before, I believe? 

 5        A.    Once before, about two years 

 6   ago. 

 7        Q.    So you probably know how 

 8   this works, but I'll just go through a 

 9   few of the basics again, since you 

10   haven't done it that many times. 

11              We have a court reporter 

12   here who is recording your testimony as 

13   well as my questions, and in order for 

14   him to get an accurate transcript, we 

15   need to have a little bit of a 

16   different conversational style than you 

17   might have in normal speech, where you 

18   probably often know what I'm about to 

19   say and so could probably answer my 

20   question before I finish it, but for 

21   sake of the transcript if you could 

22   please try to let me finish my 

23   questions and I will try to let you 

24   finish your answers, so that he can get 

25   a complete record of what we're saying. 
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 2              Do you understand that? 

 3        A.    Yes, that's fine. 

 4        Q.    And similarly, I'll try to 

 5   not just nod, actually say yes, and if 

 6   you could please do the same so that 

 7   you answer verbally, we may also nod, 

 8   but if you could try to answer verbally 

 9   so that there is a response on the 

10   record. 

11        A.    Okay, I will do that. 

12        Q.    And please tell me if you 

13   ever don't understand any of my 

14   questions.  I will assume you 

15   understood them unless you tell me, but 

16   please tell me if you don't and I will 

17   try to rephrase or make things clearer. 

18        A.    All right. 

19        Q.    And please answer to the 

20   full extent that you know the answer to 

21   my questions or to the full extent of 

22   what you can remember or what -- even 

23   if it's a little bit fuzzy what you do 

24   know, but please don't speculate in 

25   response to my questions. 
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 2        A.    All right. 

 3        Q.    And you just took an oath 

 4   and you understand that that oath is 

 5   the same as the oath you would take in 

 6   court if you were testifying in court, 

 7   and carries the same legal weight and 

 8   penalties of perjury that an oath in 

 9   court carries. 

10        A.    Yes. 

11        Q.    And you'll have a chance to 

12   review the transcript of today's 

13   deposition after, when it's prepared, 

14   and you will have an opportunity to 

15   make corrections if there are any 

16   mistakes that you see in the 

17   transcript.  But do you understand that 

18   if you do make corrections to the 

19   transcript, that we would have the 

20   opportunity to comment on the fact that 

21   you had made corrections if we thought 

22   that was necessary? 

23        A.    Okay. 

24        Q.    Is there anything 

25   preventing you from giving your best 
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 2   testimony today? 

 3        A.    No. 

 4        Q.    So, do you have any 

 5   questions about the deposition process 

 6   before we start? 

 7        A.    No, I'm ready. 

 8        Q.    Okay.  Could you tell me 

 9   how you came to be an expert in this 

10   case? 

11        A.    I was called by Mr. Bird, 

12   and asked to be an expert on science. 

13        Q.    What particular questions 

14   did he ask you to address? 

15        A.    The questions that are 

16   addressed in my expert report, whether 

17   the two Christian textbooks which have 

18   been -- which have been prohibited from 

19   use in California courses in fact 

20   contained the information necessary for 

21   a course in biology and a course in 

22   physics, to compare them to the 

23   California State Board of Education 

24   standards, to compare them to 

25   appropriate University of California 
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 2   guidelines, to examine whether the 

 3   texts contained viewpoints and 

 4   commentary other than on straight 

 5   biology topics. 

 6              And to examine some course 

 7   outlines which had been accepted 

 8   through the University of California 

 9   process, and some had not been accepted 

10   by the University of California, and 

11   examined those for my view as to 

12   whether they were appropriately handled 

13   or adequate. 

14              And then to comment on the 

15   reasoning of the University of 

16   California, its standard, its standard 

17   language given out to applicants who 

18   indicate that they use texts from 

19   either Bob Jones University or A Beka, 

20   and to give my opinion on whether I 

21   thought the reasoning was of course 

22   correct. 

23              I believe that's it.  Might 

24   have been something I've forgotten. 

25        Q.    Okay.  I think the first 
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 2   thing you said was that you were 

 3   comparing the textbooks to the 

 4   California guidelines. 

 5        A.    Yes. 

 6              MR. BIRD:  I think he said 

 7   standards. 

 8              MS. FRIEDLAND:  California 

 9   standards. 

10        A.    Yes, the University of 

11   California guidelines, I said.  May I 

12   add -- 

13        Q.    There do you mean the A 

14   through G requirements?  There are two 

15   things:  There is the California state 

16   framework which sets out secondary 

17   school requirements, and then there is 

18   the A through G guidelines. 

19        A.    A through G guidelines, yes. 

20              And may I add one more 

21   thing, I think I forgot.  I was also 

22   asked to compare the two Christian 

23   textbooks to two other textbooks that 

24   were used in approved courses in 

25   California. 
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 2        Q.    Were you asked to compare 

 3   those textbooks according to any 

 4   particular standard? 

 5        A.    I was asked to see if they 

 6   would be -- cover all the biological 

 7   content that I thought should be 

 8   covered in a biology course and in a 

 9   physics course, and to compare them to 

10   the California State Board of Education 

11   guidelines, standards, and also to the 

12   University of California A to G 

13   standards. 

14              MR. BIRD:  Just so our 

15   terminology doesn't get confused, I 

16   think the California State Board of 

17   Education's document is standards and 

18   the UC document is guidelines. 

19              THE WITNESS:  Okay.  I'm 

20   sorry. 

21              MR. BIRD:  Forgive me for 

22   interrupting. 

23              MS. FRIEDLAND:  Thank you, 

24   that's helpful.  Sometimes it's called 

25   a framework also. 
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 2              MR. BIRD:  That's a 

 3   different document, actually, that 

 4   you'll find in the F documents that we 

 5   sent to you.  That appears to be the 

 6   framework. 

 7              MS. FRIEDLAND:  And the 

 8   content standards. 

 9              MR. BIRD:  That's correct. 

10              MS. FRIEDLAND:  I believe 

11   the framework is an articulation of the 

12   standards.  It's the same language with 

13   more elaboration? 

14              MR. BIRD:  I don't know. 

15              MS. FRIEDLAND:  I sometimes 

16   use them interchangeably.  But I will 

17   try to call the standards the short 

18   form of them and the framework the long 

19   form, to try to make it clear. 

20              MR. BIRD:  Just so he's 

21   answering your question. 

22              MS. FRIEDLAND:  So I'm just 

23   going to make a note of this.  The 

24   standards, I'll call the short form of 

25   the California State Board of Education 
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 2   requirements, and then the framework 

 3   I'll try to make it clear when I use 

 4   this term, but the framework is the 

 5   document which we can discuss in detail 

 6   later, but it has the language of those 

 7   standards then with some elaboration. 

 8   And then the guidelines are the A 

 9   through G guidelines. 

10        Q.    When you were just 

11   discussing what you were asked to 

12   address, you said that you were asked 

13   to address whether you thought the 

14   content in these books covered what 

15   should be covered in a biology class 

16   and a physics class. 

17        A.    Yes. 

18        Q.    What standards did you use 

19   to evaluate that or what -- when I say 

20   standards there, I mean in the general 

21   sense. 

22        A.    Well, I suppose it's a 

23   little bit circular, because I looked 

24   at several widely used textbooks, the 

25   textbooks that I was going to compare 
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 2   the Christian textbooks to, one from 

 3   Prentice Hall and one from Holt, and 

 4   looked at the topics that they covered. 

 5   And I also then looked at the standards 

 6   of the California State Board of 

 7   Education.  So I decided that a course 

 8   which addressed the majority of those 

 9   topics would, in my opinion, be a 

10   course that had adequately addressed 

11   biology. 

12              MS. FRIEDLAND:  If we could 

13   mark this, please, as 1149.  This is 

14   your expert report in this case. 

15              (Deposition Exhibit 1149 for 

16   identification, Expert Witness Report 

17   of Michael J. Behe.) 

18        Q.    Does this report which you 

19   submitted in this case present all of 

20   the opinions that you're offering in 

21   this case? 

22        A.    No, I don't think so. 

23   Subsequent to my sending in my expert 

24   report, I received copies of expert 

25   reports from defendants' experts, 
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 2   including Professors Ayala and Kennedy. 

 3   And in their expert reports, they 

 4   addressed my report.  And so I would 

 5   expect to be -- possibly give testimony 

 6   on that as well. 

 7        Q.    In terms of responding to 

 8   what they said about your report? 

 9        A.    And what they themselves 

10   said, yes. 

11        Q.    You said including the 

12   reports of Professors Kennedy and 

13   Ayala.  Did you review other expert 

14   reports as well? 

15        A.    No. 

16        Q.    Did you review any other 

17   materials since the submission of your 

18   report, other than the reports of 

19   Kennedy and Ayala? 

20        A.    I looked at some more course 

21   outlines, that were part of some 

22   exhibits that had already been entered. 

23   So I looked at more course outlines. 

24              MR. BIRD:  If I could 

25   just -- I'm sorry, it is here.  I was 
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 2   afraid a page was missing from the 

 3   expert report, but I do find it here. 

 4        Q.    Do you know what course 

 5   outlines you reviewed since the 

 6   submission of your report?  Do you have 

 7   a record of which ones? 

 8        A.    I have several.  There are 

 9   some which I had seen before and 

10   some -- well, actually, yeah, I have 

11   several right here.  These have all 

12   been presented to me earlier, but I 

13   just looked at them in detail 

14   subsequently.  There are three from 

15   Christian schools whose courses were 

16   rejected.  And -- 

17        Q.    In what subjects were 

18   those? 

19        A.    All three were biology. 

20              And there are four from 

21   other schools whose courses were 

22   accepted.  I believe they are, also, 

23   the four of them are also in biology. 

24   These first two are.  And they are also 

25   all in biology. 
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 2              MR. BIRD:  And, 

 3   Ms. Friedland, I'll just note that the 

 4   first three that he referred to were 

 5   parts of Exhibit 305 and may have been 

 6   parts of Exhibit 303 also. 

 7              MS. FRIEDLAND:  Perhaps at a 

 8   break I might be able to take a look at 

 9   those additional outlines, if that 

10   would be okay, but we can come back to 

11   that later. 

12              MR. BIRD:  Absolutely. 

13        Q.    Returning then to the 

14   criteria for evaluation that you used 

15   in your report.  You said that you 

16   decided to evaluate whether the 

17   Christian textbooks were adequate by 

18   comparing them to the Prentice Hall and 

19   Holt books, and also to the California 

20   State Board of Education standards. 

21   Did you apply any other criteria in 

22   evaluating the books? 

23        A.    No, those were the primary 

24   criteria. 

25        Q.    In your report you say that 
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 2   what you did was compared the books for 

 3   the degree of adherence to the 

 4   California State Board of Education 

 5   science content standards.  Here we are 

 6   talking about biology first. 

 7              And in doing so, what you 

 8   did was you considered whether the 

 9   textbook mentioned the concept at issue 

10   in the standard.  Is that correct? 

11        A.    Well, yes, that's what I put 

12   down in the report.  Let me explain a 

13   little bit about what I meant by that. 

14   I didn't want to get into doing a word 

15   count or number of paragraphs or, 

16   because some topics are scattered 

17   throughout the book and so on.  So I 

18   thought it would be a good rough 

19   measure simply to look if the concept 

20   was mentioned, and at least briefly 

21   explained, yes. 

22        Q.    Did you look to see whether 

23   the concept was thoroughly explained? 

24        A.    Well, thoroughly is open to 

25   interpretation.  The concepts that I 
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 2   saw, the majority of concepts that I 

 3   saw in both texts were explained 

 4   adequately, I thought, for a high 

 5   school biology class. 

 6              As you'll see from my expert 

 7   report, some -- all texts missed some 

 8   standards, did not mention some 

 9   standards.  Some give greater weight to 

10   other, some standards, and some give 

11   greater weight to different standards. 

12              So in my evaluation I wanted 

13   to make sure that the concept was 

14   explained so that a biology student in 

15   high school would get a clear 

16   understanding of what the concept 

17   meant. 

18        Q.    What criteria did you use 

19   to decide whether a high school student 

20   would get a clear understanding of what 

21   the concept meant? 

22        A.    When I saw the concept 

23   mentioned, I looked to see if it was 

24   explained in a few sentences, or enough 

25   so that other concepts were used to 
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 2   explain the first concept.  Perhaps 

 3   simpler concepts.  So that a high 

 4   school student from the text would be 

 5   able to understand what the first 

 6   concept meant. 

 7        Q.    In your report on page 2, 

 8   in the bottom paragraph on page 2, in 

 9   the first sentence you said "I did not 

10   the consider how much detail or depth a 

11   text went into on a given standard, 

12   rather deciding if a textbook met a 

13   standard I examined whether the text 

14   mentioned the concept that the standard 

15   concerned, either directly or nearly 

16   directly." 

17              It sounds to me now like 

18   you're describing a bit more of an 

19   evaluation than just whether a concept 

20   was mentioned. 

21        A.    Well, yes.  This text here 

22   in the expert report does not capture 

23   everything that I did.  I guess one 

24   could read that and think that just a 

25   list of the concepts would be 
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 2   sufficient.  But that was not what I 

 3   was looking for. 

 4              I also looked to see that 

 5   the concept was not just mentioned, but 

 6   at least explained in enough words, 

 7   enough text, so that a student would 

 8   understand what the concept meant. 

 9              I should add that each of 

10   the concepts of the California State 

11   Board of Education could be explained 

12   in several books, and many 

13   investigators do write books on all 

14   those concepts, or it could be 

15   explained in a paragraph and so on. 

16              So I looked to see if the 

17   text explained the concept in 

18   sufficient language for a 9th, 10th or 

19   11th grade biology student to have an 

20   understanding of what it meant. 

21        Q.    Did you bring personal 

22   expertise to bear then on that question 

23   of whether the explanation was 

24   sufficient for a 9th, 10th or 11th 

25   grade student? 
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 2        A.    In many cases I did, yes. 

 3        Q.    And what is the source of 

 4   that personal expertise? 

 5        A.    My education in biochemistry 

 6   and my years of work as a professor in 

 7   a biological sciences department. 

 8        Q.    Have you ever taught high 

 9   school biology? 

10        A.    I have not taught high 

11   school biology. 

12        Q.    Are you familiar with what 

13   your students at the university level 

14   studied in high school? 

15        A.    Yes, I am somewhat familiar 

16   with it.  I have taught classes of 

17   freshmen on biological topics. 

18        Q.    How do you gain that 

19   familiarity with what they learned in 

20   high school? 

21        A.    Some of the classes I teach 

22   are small discussion classes, and so I 

23   have the opportunity to speak with them 

24   directly. 

25        Q.    And do you ask them whether 
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 2   they studied a particular topic or what 

 3   do you ask them to -- how does the 

 4   conversation go in which you learn what 

 5   they studied in high school? 

 6        A.    Oh, it's hard to reconstruct 

 7   the, you know -- there have been a 

 8   number of conversations over the years. 

 9   Usually it comes up in context where 

10   I'm talking about a topic in class and 

11   if I see blank stares or if I ask 

12   people questions about it and they know 

13   what I'm talking about or not, then I 

14   gather what they are familiar with. 

15        Q.    And so through that process 

16   do you get a sense of their entire high 

17   school curriculum or just bits and 

18   pieces of it as those bits and pieces 

19   arise in your courses? 

20        A.    Well, I do not ask them to 

21   describe their entire high school 

22   curriculum.  I get a sense of what 

23   topics they've had and what they 

24   haven't had. 

25        Q.    Do you get a sense of what 
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 2   they've learned about those topics? 

 3        A.    Often times, yes. 

 4        Q.    Had you looked at high 

 5   school textbooks prior to this case, 

 6   since you were in high school yourself? 

 7        A.    It turns out I have, yes.  I 

 8   have, because I've been interested in 

 9   how biology textbooks treat certain 

10   topics.  So I have looked at some. 

11        Q.    Had you looked particularly 

12   at the topics you were interested in, 

13   or at the entire books? 

14        A.    The entire books, yes. 

15        Q.    When did you do that? 

16        A.    Oh, I can't give you a firm 

17   date, but it's probably been within the 

18   last six or seven years.  Yeah, six or 

19   seven years, I guess. 

20        Q.    Were the books you looked 

21   at these same books that you looked at 

22   in this case or other books? 

23        A.    They were other books.  One 

24   of them I think was a version of one of 

25   the books, the Prentice Hall book by 
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 2   Miller and Levine, and then some other 

 3   books as well. 

 4        Q.    Did you write anything 

 5   about the books you looked at, at that 

 6   time? 

 7        A.    No. 

 8        Q.    Did you discuss them 

 9   publicly at that time? 

10        A.    I -- my memory fails me.  I 

11   may have.  A while back, a few years 

12   back, perhaps five years or so ago, I 

13   gave some testimony at a hearing of the 

14   Texas school board when they were 

15   considering adopting biology texts. 

16   But right now I can't remember exactly 

17   what I said.  I might have talked about 

18   the texts themselves or I might have 

19   talked about other topics. 

20        Q.    Did you evaluate particular 

21   textbooks for that Texas hearing? 

22        A.    No, I was not an official 

23   reviewer or anything like that. 

24        Q.    Have you reviewed high 

25   school textbooks in any other context? 
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 2        A.    No. 

 3        Q.    Had you seen these -- have 

 4   you seen the Bob Jones and A Beka 

 5   textbooks prior to this lawsuit? 

 6        A.    No. 

 7        Q.    When you talk to your 

 8   students about what they learned in 

 9   high school, do you get a sense that 

10   sometimes they were misinformed in high 

11   school about a particular concept? 

12        A.    I can't remember if I ever 

13   got that impression.  But sometimes I 

14   know they were not -- they did not show 

15   signs of having thought through some 

16   concepts. 

17        Q.    Could you give an example 

18   of that? 

19        A.    Well, yes.  Once I taught an 

20   elective course for freshmen called 

21   popular arguments on evolution, in 

22   which students read books that, at the 

23   popular level, which addressed 

24   arguments for evolution, which 

25   explained them and which were skeptical 
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 2   of them.  And in this class, which I 

 3   taught a number of times, I often times 

 4   started the semester by asking the 

 5   students, who thinks evolution is 

 6   correct.  And the class was limited to 

 7   fifteen students.  And after my 

 8   question, fifteen hands would go up. 

 9   They all thought evolution was correct. 

10              And then I asked the 

11   question, what is evolution.  And 

12   fifteen hands went down.  And everybody 

13   was very unsure about how to describe 

14   it, and exactly what it was, what 

15   evidence might favor it, what evidence 

16   might call it into question, and so on. 

17              So I saw that the students 

18   had a vague understanding of a topic, 

19   but not sufficient to discuss it. 

20        Q.    Would they have been better 

21   prepared for college if they had had a 

22   better understanding of evolution? 

23        A.    I think that their level of 

24   understanding was probably what is 

25   expected of an entering high school 

 

page 26 



 1                MICHAEL J. BEHE 

 2   student.  High school students of 

 3   course gain some understanding of a 

 4   subject, but can't be expected to 

 5   understand it in the depth that they 

 6   will eventually learn in college and 

 7   higher education. 

 8              So I think they actually did 

 9   have a reasonable understanding of the 

10   concept. 

11        Q.    Are there other topics that 

12   you have observed your incoming 

13   students to not be able to describe? 

14        A.    Well, these occurred in, you 

15   know, conversations, and I didn't keep 

16   records of them, so this is just an 

17   impression.  But when we would talk 

18   about the molecular basis of life, 

19   about DNA, RNA, enzymes, proteins, 

20   their interaction, molecular machinery 

21   and so on, I found that the students 

22   had -- some students remembered what 

23   they had learned, some students had 

24   only a vague concept of what the 

25   molecular basis of life entailed. 
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 2        Q.    Did students ever have 

 3   erroneous information, had they ever 

 4   been taught that RNA did something 

 5   different than what it does? 

 6        A.    Yes, actually they have. 

 7   Not exactly on that, but it's 

 8   interesting in this course sometimes we 

 9   talk about the origin of life, the 

10   process by which chemicals were thought 

11   to have reacted and somehow formed a 

12   self-organizing entity, which became a 

13   cell.  And a lot of students had the 

14   misimpression that a lot more was known 

15   about that than is known.  And some 

16   students thought that origin of life 

17   experiments, similar to the classic 

18   experiment that Stanley Miller and 

19   Leslie Orgel performed in the 1950s, 

20   where they would pass electricity 

21   through an atmosphere of hydrogen, 

22   oxygen, ammonia, methane, and which was 

23   shown to produce some amino acids. 

24              The students had somehow 

25   gained the impression that much more 
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 2   complex biological molecules had been 

 3   produced by that process, including RNA 

 4   and DNA, which is untrue.  So yes, some 

 5   students had erroneous ideas about some 

 6   topics. 

 7        Q.    Do you think that that's 

 8   common for high school students to have 

 9   erroneous information about biology 

10   beyond issues that deal with evolution 

11   directly, but say photosynthesis or 

12   anatomy? 

13        A.    I have paid less attention 

14   to those topics, so I couldn't tell you 

15   in detail.  I expect a biology student 

16   not to have so much erroneous 

17   understandings about those as 

18   incomplete understanding. 

19        Q.    Have you taught a general 

20   survey course in biology to incoming 

21   students? 

22        A.    No. 

23        Q.    Have you ever taught say 

24   photosynthesis at the university level? 

25        A.    Yes, I have.  In 
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 2   biochemistry courses. 

 3        Q.    At the time, though, when 

 4   you would teach that in biochemistry, 

 5   they would have already had another 

 6   university course in biology that 

 7   covered photosynthesis? 

 8        A.    No, not necessarily.  The 

 9   biochemistry courses usually draw 

10   students from two different 

11   backgrounds:  one is the biology 

12   background and another is the chemistry 

13   background.  And the chemistry students 

14   do not have biology, general biology 

15   courses, or at least they are not 

16   required to have a general biology 

17   course before taking such a 

18   biochemistry course. 

19        Q.    Did you have an opportunity 

20   then in that course to observe what the 

21   chemistry students learned in high 

22   school about photosynthesis? 

23        A.    I did not ask them.  The 

24   course that I taught is a large lecture 

25   course, which has limited opportunity 
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 2   for back-and-forth conversation between 

 3   the lecturer and the students.  I 

 4   assumed that whatever the students had 

 5   learned about photosynthesis, they 

 6   pretty much had forgotten by that 

 7   point, and so I started from scratch. 

 8        Q.    When you were talking 

 9   earlier about having a small class in 

10   which you could find out more about 

11   what the students knew, was that the 

12   course about, I'm sorry, I don't 

13   remember the title, controversies in 

14   biology? 

15        A.    Yeah -- no, it's popular 

16   arguments on evolution.  Yes, that's 

17   right, that's a limited enrollment 

18   course. 

19        Q.    Have you taught other small 

20   seminars in which you learned about 

21   what students learned in high school, 

22   or was it just the popular arguments on 

23   evolution? 

24        A.    I've taught, also taught 

25   technical writing courses at Lehigh 
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 2   University.  Each department is 

 3   supposed to offer a writing course for 

 4   its majors, so that students will learn 

 5   to write in their discipline.  And for 

 6   a number of years I offered a course 

 7   called controversies in biology.  And 

 8   the course would discuss biological 

 9   topics, and then the students would 

10   write papers on those topics.  So that 

11   also was a relatively small enrollment 

12   course, fifteen to twenty students. 

13        Q.    What were the controversies 

14   that you covered in that course? 

15        A.    Again, one is evolution. 

16   Others are -- I would like to see a 

17   syllabus.  Genetically modified foods, 

18   use of DDT in Africa to help suppress 

19   malaria.  The controversies about 

20   diets, whether a high lipid diet or a 

21   high carbohydrate diet is good or bad 

22   for a person, and what is the evidence 

23   for that.  Whatever I thought would 

24   capture their fancy.  If a story was in 

25   the news that year, I would use that. 
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 2   For example, bird flu was in the news 

 3   for the past few years, and so we also 

 4   looked at that, what's the likelihood 

 5   of this flu which infects birds, coming 

 6   over and inspecting humans as well. 

 7              So a variety of topics like 

 8   that. 

 9              MR. BIRD:  Which for 

10   purposes of this deposition we prefer 

11   to call Avian flu instead of bird flu. 

12        Q.    Both of the small courses 

13   you described then talked about 

14   evolution, popular arguments about 

15   evolution and the controversies in 

16   biology? 

17        A.    Yes. 

18        Q.    And then it sounds like 

19   controversies in biology covered some 

20   other topics as well.  Could you 

21   estimate how many of the chapters in 

22   the textbooks you evaluated for this 

23   course would come to play in those 

24   courses?  It sounds as if the evolution 

25   chapters would, but maybe not most of 
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 2   the others. 

 3        A.    Well, I would have to take a 

 4   look at the textbooks.  I would guess 

 5   at least a half a dozen or maybe more 

 6   than that, because a lot of the 

 7   textbook material talks about the 

 8   chemistry and biochemistry and 

 9   molecular biology and genetics, and all 

10   of those come into play when we're 

11   talking about the topics of these 

12   courses. 

13        Q.    When you taught those 

14   courses -- we are talking about two 

15   courses.  It sounded to me like the 

16   scope of the controversies in biology 

17   was larger in terms of the number of 

18   chapters that might be touched upon. 

19   Am I right about that? 

20        A.    Yes. 

21        Q.    And in that course, did you 

22   teach students the substantive 

23   biochemistry and anatomy or whatever 

24   else played into the issues of the 

25   course, or were you -- you said it was 
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 2   a writing course, so were you focused 

 3   more on writing and less on the 

 4   substance? 

 5        A.    Yes.  The course focused on 

 6   writing.  And the students were -- had 

 7   the knowledge of much biology by that 

 8   point in their college careers. 

 9              The technical writing 

10   courses typically were for junior and 

11   senior level students, rather than 

12   younger students. 

13        Q.    So those students you 

14   wouldn't have had as much an impression 

15   of what they learned in high school 

16   then because by the time they got to 

17   your course they had taken college 

18   level courses in biology? 

19        A.    These were juniors and 

20   seniors, yes. 

21        Q.    So it was really the 

22   popular arguments in evolution course 

23   in which you had incoming students in 

24   which you could have a purer notion of 

25   what they might have learned in high 
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 2   school? 

 3        A.    Yes. 

 4        Q.    Were there any other 

 5   courses where you taught freshmen where 

 6   you might have had the opportunity to 

 7   discuss with them what they learned in 

 8   high school or observed what they 

 9   learned in high school? 

10        A.    There was one other freshman 

11   course that I taught, which was at the 

12   beginning of my career, in the early 

13   1980s -- I don't think it's even listed 

14   on my CV at this point -- which was a 

15   general chemistry course that I taught 

16   at Queens College here in New York 

17   City. 

18        Q.    That wouldn't have given 

19   you the opportunity to observe what 

20   they learned in biology though, 

21   correct? 

22        A.    I don't recall it doing so. 

23        Q.    In your popular arguments 

24   on evolution course, the examples you 

25   gave of students having misinformation 
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 2   or misunderstandings seem to relate to 

 3   the chapters in these books on 

 4   evolution.  Do you think that you had 

 5   exposure to what they learned in other 

 6   chapters as well? 

 7        A.    Yes.  Even when you're 

 8   talking about evolution, you're talking 

 9   about evolution of something.  So the 

10   knowledge of that would require 

11   knowledge of the fundamental structure 

12   of life, including the molecular 

13   structure of life, the chemistry of 

14   that structure, genetics.  And would 

15   also require an understanding of at 

16   least some features of the organisms. 

17        Q.    Are there things that you 

18   feel you can assume your students will 

19   have learned in high school? 

20        A.    Could you clarify; about 

21   biology? 

22        Q.    Yes, sorry.  About biology. 

23        A.    Yes.  I assume that they've 

24   learned the basic structure and 

25   molecular chemistry of the cell, that 
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 2   they have learned some concepts in 

 3   genetics.  That they know the basic 

 4   groups of organisms.  That they know 

 5   about viruses and bacteria, and 

 6   eucaryotic single celled organisms.  So 

 7   yes, those are some of the basic things 

 8   that I would expect a student entering 

 9   Lehigh University to know. 

10        Q.    Would you expect that their 

11   information about the subjects was 

12   accurate? 

13        A.    I assume that the courses 

14   they took would have presented the 

15   information accurately.  But the 

16   question of whether the students 

17   entering the university have retained 

18   that knowledge or whether they learned 

19   it correctly in the first place, is a 

20   separate question. 

21        Q.    If they didn't learn it in 

22   the first place or didn't retain it, 

23   are they less prepared for your 

24   classes? 

25        A.    If they did not know the 
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 2   basic, what DNA was, for example, then 

 3   yes, they would have to learn that 

 4   then.  And so they would not have the 

 5   knowledge that other students do have. 

 6        Q.    Would they be less prepared 

 7   for other courses in biology as well as 

 8   yours? 

 9        A.    Well, the more biological 

10   knowledge you have coming into the 

11   university, the better off you are. 

12   But there is a, certainly some 

13   knowledge that the university expects 

14   an entering student to have if the 

15   student is going to major in biology. 

16              I guess I should add, that 

17   students entering in other disciplines, 

18   such as chemistry or English or music, 

19   would not necessarily be disadvantaged 

20   in their -- compared to other students 

21   if they had a course which was not as 

22   complete as students going into 

23   biology. 

24        Q.    If a student somehow left 

25   high school with misimpressions of how 
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 2   biological processes worked, would you 

 3   need to correct those misimpressions in 

 4   your class so that they could proceed 

 5   with the discussions? 

 6        A.    Well, it's been my 

 7   experience that students get 

 8   misimpressions even if they are 

 9   presented material correctly.  And so 

10   it's a normal part of a curriculum in 

11   biology in colleges to pretty much 

12   start from scratch.  To talk about the 

13   basic -- to talk about cells, to talk 

14   about the molecular underpinnings of 

15   life and go up from there. 

16              So students entering who are 

17   not -- who have not retained 100 

18   percent of what they had been taught, 

19   are a very common feature of I think 

20   almost all universities. 

21        Q.    When you say it's common to 

22   start from scratch, could a student who 

23   had not had a biology class just pick 

24   up all the concepts in college? 

25        A.    Yes, I think so.  As a 
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 2   matter of fact, if my memory serves, I 

 3   think the University of California A-G 

 4   guidelines require two years of science 

 5   to choose from chemistry, physics and 

 6   biology.  So for example, a student 

 7   could have chemistry and physics, and 

 8   then enter a university and take a 

 9   course in biology and learn those 

10   concepts at the college level. 

11        Q.    Do you have experience 

12   personally of teaching a student who 

13   wants to major in biology who hasn't 

14   yet had a biology course? 

15        A.    I can't remember.  Let me 

16   add, that some students that I teach in 

17   biochemistry come from a background of 

18   majoring in chemistry.  But once they 

19   encounter the complexity and elegance 

20   of biology, sometimes are drawn to it. 

21   Some of those students may have then 

22   switched majors after not having had a 

23   biology course before.  But I can't 

24   remember any exact -- any persons in 

25   particular. 
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 2        Q.    Can you remember any person 

 3   in particular who you knew had not had 

 4   a high school biology course? 

 5        A.    No, I can't. 

 6        Q.    Do you know that at the 

 7   University of California -- do you know 

 8   whether at the University of California 

 9   a student can take biology at the 

10   university level without having had a 

11   high school biology course? 

12        A.    I infer that a student can, 

13   because the university guidelines, the 

14   A to G guidelines, require just two 

15   sciences.  And so a student could take 

16   chemistry and physics, and gain 

17   admittance to the University of 

18   California.  And almost all 

19   universities, and I assume a great 

20   university like the University of 

21   California, have biology courses for a 

22   range of students with a range of 

23   backgrounds.  So I have not looked at 

24   their curriculum, but I inferred they 

25   could, yes. 
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 2        Q.    It sounds like you're 

 3   speculating about the prerequisites 

 4   that may or may not exist for 

 5   University of California biology 

 6   classes.  Do you have any concrete 

 7   knowledge of the prerequisites for the 

 8   University of California biology 

 9   classes? 

10        A.    No; I haven't looked at 

11   their curriculum. 

12        Q.    Is it easier to teach a 

13   student who has more accurate 

14   information and memory of what they 

15   learned in high school, in terms of 

16   basic processes in biology? 

17        A.    Let me say a couple of 

18   things about that.  First, it's been my 

19   experience that the most important 

20   thing for a student to succeed is 

21   the -- their personal attitude, their 

22   desire to know and their desire to work 

23   hard. 

24              Second, if a student enters 

25   the university with a quite broad range 
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 2   of background in any particular 

 3   subject, that many universities, for 

 4   example, at Lehigh University a student 

 5   can place out of a lower level course 

 6   by examination.  So if a very advanced 

 7   student came in, they likely would not 

 8   be in the first year biology course. 

 9              So limiting my answer to 

10   students who are somewhat better than 

11   average but not so good that they would 

12   place out of a course, it would 

13   probably be helpful for that student to 

14   have and have retained basic concepts 

15   in biology. 

16        Q.    Is that because then you 

17   can spend more time on more complicated 

18   concepts and less time, maybe the word 

19   would be reviewing what they would have 

20   learned in high school? 

21        A.    No, not necessarily.  One 

22   could just go into more and more 

23   examples of the same concepts that the 

24   student has learned well, and which are 

25   generally taught in a first year 
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 2   biology class.  I don't think because a 

 3   student, one particular student, or 

 4   even five particular students out of a 

 5   class of a hundred, come in with more 

 6   knowledge than their remaining 

 7   classmates, that the curriculum of the 

 8   class would change.  The topics that 

 9   the class addresses are generally the 

10   same.  One could go into more problems, 

11   one could go into more examples and so 

12   on. 

13              If other topics went faster, 

14   of course, but I don't think 

15   necessarily you would go into more 

16   advanced topics. 

17        Q.    If everyone in the class 

18   remembered and had accurate 

19   information, could you teach at a 

20   higher level? 

21        A.    Yes, of course if a 

22   classroom full of students was all 

23   advanced, then by definition almost, 

24   one could go on to topics that they -- 

25   to teach at a higher level. 
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 2        Q.    Returning to your report 

 3   and the evaluation of these books.  You 

 4   said that you did more than just see 

 5   whether the concept was mentioned, you 

 6   gave your own evaluation of whether it 

 7   was mentioned enough that a student 

 8   could understand it.  Is that -- 

 9        A.    Yes. 

10        Q.    Am I summarizing that 

11   correctly? 

12              In doing so, did you 

13   evaluate whether what the textbook said 

14   was accurate with regard to each 

15   concept? 

16        A.    Yes. 

17        Q.    And to determine whether it 

18   was accurate, how did you go about 

19   doing that? 

20        A.    Well, for most of the 

21   concepts I relied on my own knowledge 

22   of the biology.  And for others I would 

23   just compare textbooks, compare the 

24   four textbooks to each other.  And I 

25   assume that if they all said the same 
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 2   thing, then they were correct. 

 3        Q.    In putting together your 

 4   report you put these charts at the end 

 5   in which you gave page numbers for 

 6   where the concepts were addressed.  If 

 7   a concept was discussed inaccurately, 

 8   was there a way that you conveyed that 

 9   in your charts? 

10        A.    I did not see any concepts 

11   that were discussed inaccurately. 

12        Q.    In any of the books? 

13        A.    That's correct. 

14        Q.    Did you evaluate whether 

15   any of the textbooks had significant 

16   errors in their presentation? 

17        A.    No, I did not look for 

18   errors in presentations.  I -- it was 

19   not my intent to do so.  I did, 

20   however, notice one error, I can say. 

21        Q.    What was that? 

22        A.    And that was in the Holt 

23   text, in which it was said that in 

24   origin of life experiments, large 

25   molecules such as RNA and DNA have been 
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 2   isolated.  And that's incorrect.  I did 

 3   not note that, however, in the report. 

 4        Q.    Why didn't you note that in 

 5   the report? 

 6        A.    Because it was not my 

 7   purpose to evaluate errors, it was my 

 8   purpose to see if the California 

 9   standards were discussed in enough 

10   detail for a student to understand 

11   them. 

12        Q.    If there are errors, 

13   though, in how a standard was 

14   discussed, would you still have counted 

15   the book as discussing the standard 

16   adequately? 

17        A.    Well, that's hypothetical. 

18   I didn't see any errors in the standard 

19   material.  So, for example, when it 

20   talked -- asked -- when a standard asks 

21   that a text discuss or a course discuss 

22   or a student know that chemi-osmotic 

23   principle, whenever that was mentioned 

24   in text, I did not see any errors 

25   concerning that.  The one error that I 
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 2   did mention was on a topic that was not 

 3   a standard of the California Department 

 4   of Education. 

 5        Q.    So this beginning of life 

 6   experiment that the Holt book described 

 7   inaccurately was not in the standards? 

 8        A.    Right. 

 9              MS. FRIEDLAND:  This will be 

10   Exhibit 1150, please. 

11              (Deposition Exhibit 1150 for 

12   identification, Content Standards, 

13   production numbers F 0070 through F 

14   0076.) 

15        Q.    Does this look like the 

16   state standards that you used in 

17   writing your report as to the criteria 

18   for evaluation? 

19        A.    This does look like the 

20   standards for biology from the 

21   California State Board of Education web 

22   site, yes. 

23              MS. FRIEDLAND:  This will be 

24   Exhibit 1151, please. 

25              (Deposition Exhibit 1151 for 
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 2   identification, Standard Set 7 

 3   Evolution, production numbers F 0201 

 4   through F 0214.) 

 5        Q.    I'm afraid that I didn't 

 6   copy the entirety of the document that 

 7   1151 comes from, so I think I need to 

 8   give you yet another document. 

 9              MS. FRIEDLAND:  If we could 

10   call this one 1152, please. 

11              (Deposition Exhibit 1152 for 

12   identification, Science Framework for 

13   California Public Schools, production 

14   numbers F 0084 through F 0116.) 

15        Q.    1152 is the first part of 

16   the document that 1151 comes later in. 

17   Do you recognize 1151 -- Exhibits 1151 

18   and 1152?  1152 is titled "Science 

19   framework for California public 

20   schools, kindergarten through grade 

21   twelve." 

22        A.    Yes, I do. 

23        Q.    Exhibit 1151 is, begins 

24   with standard set 7, evolution, and in 

25   parentheses it says popular genetics. 
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 2        A.    I'm sorry, could you repeat 

 3   that. 

 4        Q.    Exhibit 1151, in the middle 

 5   of the page, has standard set 7, 

 6   evolution, and in parentheses, popular 

 7   genetics? 

 8        A.    Population genetics. 

 9        Q.    I'm sorry, population 

10   genetics.  In the numbering system that 

11   was used with the appendices to your 

12   expert report, this was F 0201 is the 

13   page number at the bottom. 

14        A.    Yes. 

15        Q.    And Exhibit 1152 starts 

16   with F 0084. 

17              Let's look at 1151, please, 

18   for a moment.  If you look at the 

19   second page, which is F 0202 at the 

20   bottom, I believe that what it says 

21   under 7-a matches up with what we've 

22   called the standards, which is the 

23   short form that students, 7-a, 

24   "students know why natural selection 

25   acts on the phenotype rather than the 
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 2   genotype of an organism."  Is that the 

 3   same thing that it says in 7.a in the 

 4   standards, which we've marked as 1150? 

 5        A.    Yes, it looks to be the same 

 6   text. 

 7        Q.    And as you go down the 

 8   pages in Exhibit 1151, the California 

 9   Board of Education has elaborated on 

10   each of what we called the standards, 

11   in terms of what the students, what 

12   they want the students to know. 

13              Did you use this longer 

14   document with the elaboration in 

15   compiling your report? 

16        A.    No, I used the short form. 

17        Q.    And so in deciding what -- 

18   whether a book met the standards in the 

19   short form, you used your own expertise 

20   to evaluate whether what the books 

21   covered was sufficient, rather than 

22   using -- sorry, let's just say that. 

23   Strike the last part. 

24              You used your own expertise 

25   to evaluate whether what the books 

 

page 52 



 1                MICHAEL J. BEHE 

 2   covered was sufficient with regard to 

 3   the short form standard? 

 4        A.    I used my expertise to see 

 5   if the concept that the standard 

 6   discussed was explained in sufficient 

 7   detail for a student to understand that 

 8   concept.  And I saw in the explanation 

 9   of the California standards, that they 

10   explicitly pointed out that the 

11   standards proclaim -- that the 

12   standards indicate what to teach, not 

13   how to teach it. 

14              And so I realized that a 

15   standard could be covered in multiple 

16   ways by a teacher, by homework 

17   assignments, by other things other than 

18   simply having the textbook cover it. 

19   So I relied on just looking for an 

20   explanation of the concept of the 

21   standard. 

22        Q.    Why didn't you use the 

23   elaboration of what the State Board of 

24   Education thought should be taught 

25   under each standard in evaluating 
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 2   whether the books met that standard? 

 3        A.    Because I knew that the 

 4   California State Board said that they 

 5   were telling, their standards indicated 

 6   what to teach but not how to teach it. 

 7   That these were examples that they were 

 8   giving often times.  Other examples 

 9   could be given.  And so I was looking 

10   for the book to bring up the topic, 

11   explain it in sufficient detail for a 

12   student to comprehend it, and then if 

13   the school or the instructor wanted to 

14   elaborate on that concept in more 

15   detail, with the book or using other 

16   resources or their own knowledge, then 

17   they could do so. 

18              So I was looking for the 

19   standard to be discussed, at least as 

20   an introduction to the topic.  And then 

21   as the California State Board 

22   indicated, then schools have wide 

23   latitude to go whichever way they want 

24   on those standards. 

25        Q.    Are you interpreting only 
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 2   the sentence that says that those 

 3   standards deal with what to teach, not 

 4   how to teach it, when you say that 

 5   schools have wide latitude in 

 6   determining where to go on a topic, or 

 7   are you drawing that assumption from 

 8   something else that the State Board of 

 9   Education said? 

10        A.    Well, I read the text 

11   underneath that too, and I can't recall 

12   it right now.  It seems to me that 

13   supported the first sentence. 

14        Q.    I want to find that quote, 

15   and I thought I had a highlighted copy 

16   but I'm not seeing it.  So let me just 

17   find it. 

18              Did you find it? 

19        A.    Yes, I did.  It's on F 0071, 

20   Exhibit 1150, the second page. 

21        Q.    Yes, thank you. 

22              So the paragraph below the 

23   statement standards describe what to 

24   teach, not how to teach it, says 

25   "standards based education maintains 
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 2   California's tradition of respect for 

 3   local control of schools.  To help 

 4   students achieve at high levels, local 

 5   educators with the full support and 

 6   cooperation of families, businesses and 

 7   community partners, have taken these 

 8   standards and designed the specific 

 9   curricular and instructional strategies 

10   that best deliver the content to their 

11   students.  Their efforts have been 

12   admirable." 

13              You interpreted that 

14   paragraph as allowing flexibility with 

15   regard to content rather than 

16   flexibility with regard to 

17   instructional strategies, which might 

18   mean group activities versus, you know, 

19   visual aids versus movies.  Do you 

20   understand the difference I'm trying to 

21   draw between instructional strategies 

22   and content? 

23        A.    Yes, I think I do. 

24              No, I don't interpret it as 

25   giving latitude with regard to the 
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 2   topics of instruction.  The topics of 

 3   instruction I thought to be the 

 4   California standards, as elucidated in 

 5   their short form.  I interpreted this 

 6   text here about standards to describe 

 7   what to teach, not how to teach it, 

 8   that the local schools and the local 

 9   teachers would best be able to decide 

10   how to approach that topic, what 

11   examples to use, what to emphasize 

12   more, what to emphasize less, and so 

13   on. 

14        Q.    Did you read the 

15   elaboration of the standards that is in 

16   this longer document, called the 

17   framework? 

18        A.    I did read them at one 

19   point.  But I didn't spend a lot of 

20   time after going through them once on 

21   them. 

22        Q.    Did you understand the 

23   elaboration to be an indication of what 

24   the State Board of Education thought 

25   should be taught on each of the 

 

page 57 



 1                MICHAEL J. BEHE 

 2   subjects? 

 3        A.    No, not necessarily.  In 

 4   reading some paragraphs, they simply 

 5   describe the concept of the standard in 

 6   a little bit more detail.  They don't 

 7   really give new information or not so 

 8   much more information.  So sometimes 

 9   these -- the elaboration is the 

10   concepts kind of in other language. 

11        Q.    Let's just look at one 

12   example.  8.c, says -- on 0205, F 0205, 

13   8.c says "students know the effects of 

14   genetic drift on the diversity of 

15   organisms in a population."  It goes 

16   on, I believe, to define genetic drift. 

17              But then at the bottom of 

18   the paragraph, it defines, or mentions 

19   two other concepts, the bottleneck 

20   effect and the founder effect. 

21        A.    Yes. 

22        Q.    Those would not necessarily 

23   be just another way of saying genetic 

24   drift, would they?  Those are 

25   additional concepts? 
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 2        A.    Those are kind of 

 3   subconcepts of genetic drift, yes. 

 4        Q.    When you see them here in 

 5   the elaboration of the standard 8.c, 

 6   you read this as just an example of 

 7   what might be taught rather than as the 

 8   State Board of Education saying that 

 9   that should be included in what's 

10   taught with regard to genetic drift? 

11        A.    I take it as a suggested 

12   elaboration on this concept.  The basic 

13   concept is genetic drift.  And books 

14   have been written about that basic 

15   concept. 

16              As kind of a subconcept in 

17   that, the bottleneck effect, which 

18   happens when a population of organisms, 

19   the population number declines 

20   substantially so that there is only a 

21   few organisms left, and they give rise 

22   to the succeeding generations.  That is 

23   not -- that is, as I said, a subconcept 

24   of genetic drift.  Books have been 

25   written about that as well. 
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 2              Similarly, books have been 

 3   written about founder effect. 

 4              I took the language of the 

 5   California State Board of Education, 

 6   that standards describe what to teach, 

 7   not how to teach it, that much 

 8   flexibility was given to teachers and 

 9   schools to decide what concepts could 

10   be discussed in more detail, what 

11   concepts could be discussed in less 

12   detail. 

13              And in a one-year course, 

14   survey course in biology, there are 

15   many, many, many interesting topics 

16   that a teacher would not have the time 

17   to discuss.  There are many topics that 

18   could be elaborated in great depth.  A 

19   teacher has to judiciously choose which 

20   topics to give time to, which topics to 

21   give less time to. 

22              So I did not take the 

23   example of say bottleneck effect and 

24   founder effect as even a recommendation 

25   of what a teacher should do, I took it 
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 2   more as an example of topics that could 

 3   be covered under this standard.  But 

 4   again, not necessarily. 

 5        Q.    Why did you not consider 

 6   the elaboration to be included in what 

 7   the State Board was referring to when 

 8   they said what to teach, they talk 

 9   about what to teach, not how to teach 

10   it, why didn't you think that the 

11   detail given under each standard talked 

12   about exactly what to teach? 

13        A.    Because the standard itself 

14   concerns what to teach.  And for 

15   example, 8.c again, students know the 

16   effects of genetic drift on the 

17   diversity of organisms in a population. 

18   That is a very interesting, broad topic 

19   which know textbook can spend much time 

20   on because in a survey course in 

21   biology, there are so many topics to 

22   cover. 

23              I took the elaboration as 

24   simply that, an elaboration or a 

25   commentary or suggestions.  But that 
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 2   the, how to handle each topic would be 

 3   left up to the local school and 

 4   instructor. 

 5        Q.    Was there anything in the 

 6   state standards that led you to that 

 7   interpretation, other than the single 

 8   sentence that we looked at before, the 

 9   state standards describe what to teach, 

10   not how to teach it? 

11        A.    Well, that sentence, the 

12   paragraph under that sentence, and the 

13   fact that the standards themselves -- 

14   I've lost track of exhibits here. 

15   Towards the end of the standards 

16   themselves.  The standards themselves 

17   are listed in the State Board of 

18   Education web site apart from the 

19   elaboration. 

20              Furthermore, in my review of 

21   a number of courses that were submitted 

22   to the University of California for 

23   approval in their system, a number of 

24   schools used paraphrases or copied the 

25   points that their courses were going to 
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 2   discuss, they used the California 

 3   standards as their course outline.  In 

 4   no case that I noted did they use the 

 5   elaboration of those points as the 

 6   course outline in their application. 

 7              So for those reasons I'm -- 

 8        Q.    So -- I'm sorry, I didn't 

 9   mean to interrupt you. 

10              So in order to interpret 

11   what the State Board of Education 

12   intended, you looked at the syllabus or 

13   the syllabi submitted by some schools 

14   to the University of California? 

15        A.    Syllabi that were approved, 

16   yes.  Some. 

17        Q.    Would you expect a syllabus 

18   to describe everything that was going 

19   to be taught? 

20        A.    No, I would not. 

21        Q.    So did you -- why did you 

22   think that the schools that simply 

23   stated the standard, why did you assume 

24   that they would not teach the content 

25   that's elaborated in the framework? 
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 2   Was there any reason to assume that 

 3   they wouldn't follow the framework? 

 4        A.    There is no reason to assume 

 5   either way.  So I assumed that the 

 6   elaboration of the framework or how to 

 7   teach the framework was a question that 

 8   was not of sufficient concern to the 

 9   University of California, that they 

10   would ask for further detail about how 

11   it was going to be taught. 

12        Q.    Why did you think that the 

13   University of California used -- what 

14   made you think that the University of 

15   California used the state framework 

16   or -- sorry, the state standards, you 

17   are using standards, why did you think 

18   that the University of California used 

19   the state standards at all? 

20        A.    My initial concern was not 

21   what the University of California was 

22   using, but to evaluate text to see if 

23   they covered the wide range of topics 

24   that a biology text, high school 

25   biology text should cover.  And in 
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 2   doing so, it's appropriate to look at 

 3   a -- the California State Board of 

 4   Education, which mandates what topics 

 5   should be covered in a biology course. 

 6              So in doing that, I gained 

 7   the opinion of whether a text covered 

 8   the material that the State Board of 

 9   Education thought should be covered in 

10   high schools. 

11              And furthermore, when I 

12   examined some applications to the 

13   University of California for approval 

14   of biology courses, I saw that a number 

15   of them simply copied or paraphrased 

16   the California State Board of 

17   Education's standards.  And those 

18   courses were approved, so I gained the 

19   opinion that a course, biology course, 

20   which followed those standards, was 

21   sufficient for approval to the 

22   University of California. 

23        Q.    On the second page of -- 

24              MS. FRIEDLAND:  I saw you 

25   were looking at your watch.  Would you 
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 2   like to take a break? 

 3              THE WITNESS:  Yes, thank 

 4   you. 

 5              MS. FRIEDLAND:  I'm sorry, I 

 6   should have said that at the beginning, 

 7   if you want to take a break, we can 

 8   certainly do that at any time.  Let's 

 9   take a break and then we can -- can we 

10   take maybe five minutes? 

11              MR. BIRD:  Yes.  We'll keep 

12   them as short as we can all the way 

13   through the deposition. 

14              MS. FRIEDLAND:  That would 

15   be great. 

16              MR. BIRD:  And get him out 

17   of here sooner. 

18              (A recess was taken.) 

19   BY MS. FRIEDLAND: 

20        Q.    When we left for our break 

21   we were talking about whether the 

22   University of California uses this 

23   California Board of Education 

24   standards. 

25              On the second page of the 
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 2   standards, in the second paragraph, 

 3   0071 at the bottom, the last, the 

 4   second to last sentence of the second 

 5   paragraph says "the content is 

 6   attainable by all students given 

 7   sufficient time, except for those who 

 8   have severe disabilities." 

 9              From that sentence, as well 

10   as from the general introduction, were 

11   you aware that the state standards were 

12   applicable to all California high 

13   school classes rather than just college 

14   preparatory classes? 

15        A.    Yes, I was aware. 

16        Q.    And were you aware that the 

17   A through G requirements that the 

18   University of California has 

19   promulgated are designed to ensure 

20   college preparatory rigor in courses? 

21        A.    Yes, I was aware of that. 

22   But I also saw in a number of 

23   applications that in courses that were 

24   approved, the standards were taken 

25   straight from the California Board of 
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 2   Education list of standards, the short 

 3   form.  And so I noted that the 

 4   University of California approved 

 5   courses whose course outline was 

 6   determined by those standards. 

 7              And furthermore, I also 

 8   noted that the courses which were 

 9   approved in some cases did not include 

10   all of the standards listed by the 

11   California Board of Education.  As a 

12   matter of fact, in at least one course, 

13   the outline listed 51 of 67 of the 

14   biology content standards.  And it 

15   seemed to me that the course was 

16   deliberately leaving some material out, 

17   perhaps so that the teacher could 

18   concentrate on other aspects of 

19   material.  But it did not cover all of 

20   the material that the California Board 

21   of Education designated. 

22        Q.    Given that an approved 

23   course didn't cover all of the 

24   standards, did you have reason -- 

25   strike that. 
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 2              Why did you think that the A 

 3   through G requirements tracked the 

 4   standards if approved courses didn't 

 5   necessarily cover all the standards? 

 6        A.    The course applications that 

 7   I looked at, in the content, 

 8   description of the content of the 

 9   course, listed those standards of the 

10   California Board of Education and did 

11   not list other material. 

12              Furthermore, in at least one 

13   application, only 51 of 67 standards 

14   were listed, and no other content 

15   material was listed. 

16              So I gathered that the 

17   University of California accepted 

18   applications for courses which -- whose 

19   course content was described simply by 

20   copying the standards of the California 

21   State Board of Education.  And 

22   furthermore that a course could be 

23   approved even if it did not address all 

24   of the standards of the California 

25   State Board of Education. 
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 2              So from that I formed the 

 3   understanding that in order for a 

 4   course to be approved by the University 

 5   of California and to address its A to G 

 6   requirements, that addressing a subset 

 7   of the California Board of Education 

 8   standards was sufficient. 

 9        Q.    Did you look at any syllabi 

10   that used language completely different 

11   from the state standards? 

12        A.    Yes, I did. 

13        Q.    Why did you think that the 

14   University's A through G requirements 

15   tracked the state standards if there 

16   were approved courses that didn't track 

17   the state standards? 

18        A.    The reason is that some 

19   courses which did track the standards 

20   were approved.  So therefore the 

21   University of California approved 

22   courses whose content was determined by 

23   the California State Board of 

24   Education. 

25        Q.    The A through G 
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 2   requirements themselves, which I have 

 3   here, so let me mark them as an 

 4   exhibit. 

 5              We should call them the A 

 6   through G guidelines by our terminology 

 7   that we agreed to, although they also 

 8   say guide to A through G requirements 

 9   at the top. 

10              MR. BIRD:  A through G guide 

11   or guidelines, I'm sure the witness 

12   will understand. 

13              (Deposition Exhibit 1153 for 

14   identification, 2007 Guide to "a-g" 

15   Requirements.) 

16        Q.    On page 4 of Exhibit 1153, 

17   at the bottom, under D, laboratory 

18   science, it says "two years of 

19   laboratory science providing 

20   fundamental knowledge in at least two 

21   of these three disciplines:  biology, 

22   chemistry and physics." 

23              Fundamental knowledge could 

24   be interpreted to -- it sounds like you 

25   interpreted fundamental knowledge to be 
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 2   the state standards in some instances 

 3   but not others? 

 4        A.    Fundamental knowledge could 

 5   be described in various ways.  One 

 6   could use various phrases, arrange 

 7   things in various order, and so on. 

 8   Some courses used language that was not 

 9   from the standards, they, from my 

10   reading, they seemed to gather that 

11   from a textbook list of topics.  But 

12   nonetheless, other courses described 

13   the fundamental knowledge by quoting 

14   verbatim the California State Board of 

15   Education standards.  And those courses 

16   were approved. 

17              Therefore, I gathered that 

18   the University of California viewed it 

19   as adequate to cover the fundamental 

20   knowledge of biology that a course 

21   would cover at least 51 of 67 standards 

22   of the California State Board of 

23   Education in biology. 

24        Q.    When you talk about the 

25   syllabus that you looked at that 
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 2   tracked 51 of 67 standards, are you 

 3   referring to the University High School 

 4   biology syllabus? 

 5        A.    No.  If you'll give me a 

 6   second, I'll show it to you.  The new 

 7   course description is from the Eagle's 

 8   Peak Charter School, in the Julian 

 9   Union High District, in the City of 

10   Vista, California.  And they list as 

11   their course outline, they go through 

12   all ten categories that are listed in 

13   the California state standards for 

14   biology. 

15              As a matter of fact, the 

16   first sentence in the, under the 

17   heading "course outline," is the 

18   following:  It says "students in 

19   biology following the sequence of the 

20   selected text will meet or exceed the 

21   following California state standards 

22   for biology lifesciences.  This course 

23   will include, but is not limited to the 

24   following ten standards."  And 

25   thereafter they go through the ten 
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 2   categories of standards in the 

 3   California Board of Education short 

 4   list. 

 5              And in almost each category 

 6   they leave out several standards.  For 

 7   example, in the cell biology category, 

 8   they list only eight of ten standards. 

 9   In the category of, the two categories 

10   of evolution, they list only four of 

11   six in category 7, and five of seven in 

12   category 9. 

13        Q.    Was that syllabus one that 

14   you looked at in preparing your expert 

15   report or one that you looked at after 

16   you prepared your expert report? 

17        A.    I looked at this after the 

18   expert report was prepared. 

19        Q.    So you couldn't have relied 

20   on it in determining the interpretation 

21   of the A through G requirements that 

22   you used in your expert report? 

23        A.    That's correct.  But I did, 

24   as I wrote in my expert report, see 

25   another application in which the course 
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 2   content was a paraphrase of the 

 3   California State Board of Education. 

 4   That was I think the University High 

 5   School. 

 6        Q.    I believe it was. 

 7              So looking at the University 

 8   High School biology syllabus. 

 9              MS. FRIEDLAND:  This will be 

10   1154.  This one was mentioned in your 

11   expert report. 

12              (Deposition Exhibit 1154 for 

13   identification, New Course Description, 

14   production numbers UCPROD 0013316 

15   through UCPROD 0013326.) 

16        Q.    This syllabus has, section 

17   17 is a four paragraph brief course 

18   description, which is on the second 

19   page of the document.  And on the 

20   fourth side of the document, section 

21   19, has course goals.  Neither of those 

22   sections come from the state standards; 

23   is that correct? 

24        A.    No, the state standards do 

25   not list course goals for brief course 
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 2   descriptions.  However, in the number 

 3   20 of the course application, you'll 

 4   see that in fact the course objectives 

 5   are paraphrases of some of the 

 6   California State Board of Education 

 7   standards.  And if you look more 

 8   closely, you'll see that it does not 

 9   list all of those standards. 

10              For example, under category 

11   1, the State Board of Education has a 

12   total of ten standards, whereas the 

13   approved application from University 

14   High School has only seven of those. 

15              Under the category 2, for 

16   genetics, it has, the California State 

17   Board of Education has seven listed 

18   standards, but the course outline -- 

19   the objectives of this course 

20   application have only three standards. 

21        Q.    Excuse me, we don't need to 

22   go through all of them. 

23        A.    Okay. 

24        Q.    On page 7 of the document, 

25   it says, at the bottom, the Bates 
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 2   number is UCPROD 0013324, the primary 

 3   text here is invitation to biology, 

 4   fifth edition, Curtis and Barnes.  Is 

 5   that correct? 

 6        A.    Yes. 

 7        Q.    There are also five 

 8   supplementary texts, two manuals and 

 9   eleven supplementary references? 

10        A.    Yes. 

11        Q.    Going back a page to page 

12   5, there is also a course outline.  And 

13   as we said earlier, there was the 

14   course description and the course 

15   goals.  All of that information about 

16   the course description, course goals, 

17   texts and supplementary texts and lab 

18   manuals and supplementary references, 

19   none of that comes from the state 

20   standards, correct? 

21        A.    That is correct.  But in 

22   evaluating this I would look most 

23   closely at the objectives, because this 

24   is the state of -- the stated topics 

25   that the course is intended to follow 

 

page 77 



 1                MICHAEL J. BEHE 

 2   and discuss.  The number of textbooks, 

 3   the outline and so on, are all in 

 4   service of trying to meet the course 

 5   objectives.  And as I noted -- 

 6        Q.    But it's possible that the 

 7   person reviewing this outline looked at 

 8   all of the information, including what 

 9   textbook was used; isn't it, in 

10   determining whether it met the A 

11   through G requirements. 

12              I mean, they look -- 

13        A.    I can't answer for whoever 

14   approved this course.  All I can say is 

15   that from this application, the 

16   intended, the stated objectives that 

17   the course wanted to meet was a subset 

18   of the California State Board of 

19   Education objectives, or standards. 

20        Q.    And you took from the fact 

21   that this approved course, among other 

22   things, listed a subset of the 

23   standards, that the appropriate 

24   criteria for evaluating whether a 

25   course met the A through G requirements 
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 2   was whether it met the state standards? 

 3        A.    That's one criteria.  And it 

 4   seems to be pretty close to a 

 5   sufficient criteria.  If one can have 

 6   an approved application which uses 

 7   those objectives exclusively, and the 

 8   application is approved, then that 

 9   strikes me as saying that the 

10   University of California thinks the 

11   content covered by those objectives or 

12   subsumed in those objectives is enough 

13   to give the fundamental biology 

14   knowledge that they expect of a 

15   student. 

16        Q.    You know that the 

17   University of California only admits 

18   the top 12 percent of California high 

19   school students, right? 

20        A.    Yes. 

21        Q.    Was there any other basis 

22   that you used to assume that the 

23   California State Board of Education 

24   standards are the same as the A through 

25   G requirements or are a way of meeting 
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 2   the A through G requirements, other 

 3   than this syllabus which had some of 

 4   them in it? 

 5        A.    This and several others that 

 6   I did not note, and several other 

 7   syllabuses that I came to examine more 

 8   closely after I filed my expert report. 

 9        Q.    I don't remember any other 

10   syllabi that you mentioned in your 

11   report that -- I don't remember you 

12   mentioning in your report other syllabi 

13   that you looked at in determining that 

14   the A through G requirements tracked 

15   the state standards.  Were there 

16   others, other than this one that was 

17   mentioned? 

18        A.    I seem to recall there were. 

19   But I must say that I only selected one 

20   because I thought one example would be 

21   sufficient. 

22        Q.    Let's go back to talking 

23   about the methodology in your report. 

24   In determining whether a book 

25   presented -- comported with the state 
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 2   standards, did you consider whether 

 3   what the textbooks taught about a 

 4   subject was sufficient in your opinion 

 5   to prepare students for college level 

 6   work in biology? 

 7        A.    I did not try to evaluate 

 8   the topics other than to see that they 

 9   explained the concept of the standard. 

10   I know that a biology student learns 

11   not only from a text and perhaps not 

12   even mostly from a text, but from the 

13   presentation of an instructor, as well 

14   as other material.  And so I did not 

15   look to see if I thought a particular 

16   standard was covered to a great amount 

17   of depth. 

18        Q.    Is that a way of saying you 

19   did not evaluate whether in your 

20   opinion it prepared students for 

21   college level work? 

22        A.    Pretty much, yes 

23        Q.    So no, you didn't 

24   evaluate -- you didn't use your own 

25   expertise to evaluate whether the 
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 2   standard was addressed sufficiently to 

 3   prepare students for college level 

 4   work? 

 5        A.    I did not.  I did not intend 

 6   to. 

 7        Q.    Did you evaluate whether 

 8   the presentation of a subject in the 

 9   standard was taught in a manner 

10   consistent with the scientific method? 

11        A.    Could you repeat that 

12   question? 

13        Q.    Did you look at whether the 

14   presentation of a subject, from the 

15   standard, was consistent with the 

16   scientific method? 

17        A.    Yes, I did. 

18        Q.    Did you find any that were 

19   not consistent with the scientific 

20   method? 

21        A.    In the texts, the Christian 

22   texts, include material that is -- that 

23   offers a religious viewpoint.  When the 

24   texts discussed this additional 

25   material, I disregarded that.  I did 
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 2   not evaluate it, I did not see if that 

 3   was pertaining -- if that addressed the 

 4   topic. 

 5              When the texts discussed -- 

 6   when they discussed topics from a 

 7   scientific point of view, they did so 

 8   from a scientific point of view. 

 9              So, while the texts do 

10   contain additional material which 

11   addresses -- which comments upon 

12   biology topics from a religious point 

13   of view, they also discuss the topics 

14   from a scientific point of view. 

15        Q.    Did the texts designate 

16   when they were talking about religious 

17   topics versus science topics, in a way 

18   that you could just look at the science 

19   topics when you were evaluating the 

20   standards, and I think you said you 

21   didn't evaluate the religious material, 

22   how did you make the distinction, did 

23   the books designate some things as 

24   religious and some things as science? 

25        A.    In both texts, the texts 
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 2   contained sections of a number of pages 

 3   describing the scientific method, 

 4   describing how knowledge is gained, and 

 5   that there are other questions which 

 6   are not addressable by science.  From 

 7   reading those sections, although 

 8   religious and scientific comments are 

 9   interspersed sometimes in the text, I 

10   think a person could easily distinguish 

11   when a topic was being addressed from a 

12   religious perspective and from a 

13   scientific perspective. 

14        Q.    How can a person easily 

15   distinguish one from the other? 

16        A.    Well, one way is if the text 

17   is quoting scripture, or quoting a 

18   religious source, or talking about 

19   religious themes such as God's purpose 

20   for humans. 

21              When the text talks about 

22   empirical evidence and physical 

23   evidence that bears on a certain 

24   biological topic, then one can see that 

25   it's addressing it, the topic, 
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 2   empirically, and that is a scientific 

 3   point. 

 4        Q.    How would a student who is 

 5   taking their first high school science 

 6   class and learning what science is for 

 7   the first time know how to distinguish 

 8   a religious statement from a scientific 

 9   statement? 

10        A.    Well, as I said, these texts 

11   contain long sections, chapter like 

12   sections, going into considerable 

13   detail about the history of science, 

14   the philosophy of science, religious 

15   history, religious ways of knowing. 

16   Much longer discussions than the other 

17   two texts that are used in approved 

18   courses that I reviewed go into. 

19              And it is my opinion that a 

20   student who read those sections with 

21   attention, would be able to distinguish 

22   the statements in the texts which are 

23   clearly religious, such as those that 

24   refer to God or a religious text, 

25   versus those that use empirical 
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 2   arguments and evidence. 

 3        Q.    You don't have any personal 

 4   experience teaching high school 

 5   students science though, right? 

 6        A.    I have some modest 

 7   experience, in that I tutored one high 

 8   school senior in physics so that she 

 9   could complete her -- obtain her high 

10   school diploma.  And that's the only 

11   high school experience I have, other 

12   than my children, teaching my children. 

13        Q.    When you were evaluating 

14   whether the standards were discussed in 

15   a manner consistent with the scientific 

16   method, you had to first evaluate 

17   whether you thought it was a scientific 

18   statement, and you separated out the 

19   religious content, that's how you went 

20   about that?  Did I understand that 

21   correctly? 

22        A.    Yes. 

23        Q.    And once you did that, you 

24   thought that all of the scientific 

25   statements were consistent with the 
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 2   scientific method? 

 3        A.    Yes. 

 4        Q.    In all the books? 

 5        A.    That's correct. 

 6        Q.    So you didn't need a 

 7   designation for something that wasn't 

 8   consistent with the scientific method 

 9   on your chart? 

10        A.    No, that is correct. 

11        Q.    And then the religious 

12   statements, you just ignored them, you 

13   said, in seeing whether the standards 

14   were addressed, you put the religious 

15   statements to the side? 

16        A.    That's correct, I put them 

17   to the side. 

18        Q.    Did you evaluate whether 

19   the textbooks presented material in a 

20   manner that encouraged critical 

21   thinking? 

22        A.    Yes, I did.  Perhaps I 

23   should interrupt myself and say that I 

24   did not include that in my expert 

25   report, since that was not one of the 
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 2   California Department of Education 

 3   standards, and it's only elliptically 

 4   addressed in the University of 

 5   California A-G standards.  But I did 

 6   note, as I was reading through the 

 7   texts, such instances. 

 8        Q.    Are you offering an opinion 

 9   in this case about whether the books 

10   promote critical thinking? 

11        A.    Yes, I will, if I can now. 

12   I think that, oddly enough, from some 

13   point of view, I think the Christian 

14   texts are actually better at promoting 

15   critical thinking than the other two 

16   texts I reviewed.  The Christian texts 

17   are very skeptical of claims of 

18   Darwinian evolution, at least above a 

19   certain degree of complexity.  And in 

20   their discussion of it, they often 

21   times cite examples that have been used 

22   in support of evolutionary arguments 

23   over the years, such as the peppered 

24   moths, such as Stanley Miller's 

25   experiment.  And they point out flaws 
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 2   and difficulties in interpretation of 

 3   those experiments.  And that encourages 

 4   students to look closely at the 

 5   evidence and ask the question of 

 6   whether evidence supports a unique 

 7   conclusion, and otherwise induces them 

 8   to think more deeply about the topic. 

 9              On the other hand, often 

10   times I saw in the treatment of topics, 

11   particularly in evolution, by the other 

12   two textbooks, where students were led 

13   to overlook difficulties, were not 

14   invited to ask whether the evidence was 

15   adequate to support the conclusion. 

16   And missed an opportunity to promote 

17   critical thinking. 

18        Q.    Did you evaluate whether 

19   what the books taught about a subject 

20   was consistent with the knowledge 

21   generally accepted in the scientific 

22   community? 

23        A.    Yes, I did. 

24        Q.    Did you find instances in 

25   which it wasn't? 
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 2        A.    Let me give kind of an 

 3   expanded answer to that question.  In 

 4   addressing religious topics, of course 

 5   the texts were not even addressing 

 6   scientific topics.  So they were 

 7   talking about subjects that do not come 

 8   up in science.  So the question of 

 9   whether the religious topics are 

10   accepted or not accepted in sciences is 

11   really beyond the scope of science, 

12   because science does not address such 

13   topics. 

14              The texts also address 

15   scientific topics -- the great majority 

16   of the texts addresses scientific 

17   topics that are not questioned, or not 

18   discussed further.  Or perhaps I should 

19   put it a different way:  In their 

20   expert reports, Professors Kennedy and 

21   Ayala concentrated exclusively on these 

22   chapters in the Christian texts 

23   discussing evolution.  And Professor 

24   Kennedy explicitly said that when they 

25   were discussing other topics, such as 
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 2   biological structure and physiology and 

 3   so on, that they seemed to be okay. 

 4              Those topics are discussed 

 5   noncontroversially.  When the texts 

 6   talk about evolutionary topics, they 

 7   address knowledge that is generally 

 8   accepted in the scientific community. 

 9   And then they question that knowledge; 

10   that is, they offer a skeptical and 

11   critical point of view in addition to 

12   presenting the knowledge.  And I count 

13   that as a -- as a -- as addressing the 

14   scientific topic. 

15        Q.    So just so I understand, 

16   because that was a long answer to my 

17   question. 

18        A.    Sorry. 

19        Q.    It sounds like you did 

20   evaluate whether the information 

21   presented was consistent with the 

22   generally accepted scientific 

23   interpretation of the subject. 

24        A.    Yes. 

25        Q.    If it was done skeptically, 
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 2   then I believe you put stars by it.  If 

 3   it was religious, you just didn't count 

 4   it at all. 

 5        A.    That's correct. 

 6        Q.    But when you looked at 

 7   things that were presented skeptically, 

 8   did you require that the information 

 9   generally accepted by the scientific 

10   community be presented, or did the 

11   standard get covered in your count by 

12   just presenting a skeptical 

13   interpretation on its own?  Could it 

14   have been counted for just -- 

15        A.    No, I -- I looked to see 

16   that the topic was addressed as it 

17   usually is in biology texts.  And as a 

18   matter of fact, in order to be 

19   skeptical of a topic, one has to 

20   present the topic in the first place in 

21   order to criticize it or to point out 

22   perceived shortcomings.  So yes, I did. 

23        Q.    And it didn't count in your 

24   tally for having credit for that 

25   standard unless it presented the 
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 2   material in a way that was consistent 

 3   with the generally accepted scientific 

 4   interpretation? 

 5        A.    Well, in criticizing it, the 

 6   skeptical presentation necessarily 

 7   entails some presentation of the 

 8   standard interpretation.  So yeah, I 

 9   suppose the answer to that is yes. 

10        Q.    To give a hypothetical 

11   example to just understand better how 

12   your methodology works:  If you were 

13   evaluating a math book and there was a 

14   math standard that said multiplication, 

15   if the math book just defined the 

16   process of multiplication as the 

17   process of finding the product between 

18   two or more numbers, without giving 

19   examples of multiplication tables or 

20   examples of multiplication problems, 

21   would that satisfy the standard 

22   multiplication? 

23        A.    Well, again, that's a 

24   hypothetical example.  And I can't 

25   think of any math books that ever did 
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 2   that.  I, in my using the California 

 3   standards, as I've mentioned before, I 

 4   just looked to see if the standard was 

 5   present in the text and described so 

 6   that a high school student could 

 7   explain it, or could understand it. 

 8   The texts themselves are not simple 

 9   lists, they are 800-ish pages or so 

10   long.  I can't imagine a school using a 

11   text that would present the 

12   multiplication, a simple description of 

13   multiplication and leaving it at that. 

14              But -- well, I guess that's 

15   it. 

16        Q.    But if it did, if it 

17   defined multiplication, would that -- I 

18   mean, would that -- my understanding of 

19   your methodology was that if the topic 

20   was mentioned and defined, and I think 

21   you said it could be a springboard for 

22   the teacher to elaborate, then that was 

23   enough for it to get credit on your 

24   checklist.  So I would have thought 

25   that this example would meet your 
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 2   criteria.  So if it doesn't, I guess 

 3   I'm wondering what I misunderstood -- 

 4   what I don't understand. 

 5        A.    Well, it may well have met, 

 6   you know, such a methodology, but in 

 7   some hypothetical sense.  But in the 

 8   real world of the real texts, the 

 9   method I used was a rough and ready way 

10   to see that a large majority of the 

11   California State Board of Education 

12   standards are described.  And as a 

13   matter of fact, while perusing through 

14   the texts, while examining them 

15   closely, I saw that those standards, 

16   most of them were described in very 

17   great detail, and in manners you would 

18   expect for a high school biology 

19   textbook.  Some standards were missing 

20   in all of the texts, but many standards 

21   were described in great detail. 

22        Q.    But you didn't require them 

23   to be described in great detail to be 

24   counted as meeting the standard? 

25        A.    That's correct. 
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 2        Q.    Was there some piece that 

 3   you went about evaluating that I don't 

 4   know about that would have excluded the 

 5   multiplication example?  I guess you 

 6   said it probably would in a 

 7   hypothetical have counted.  So maybe it 

 8   would have counted. 

 9        A.    Yeah. 

10              MR. BIRD:  Objection.  That 

11   seems to me to mischaracterize his 

12   answer. 

13              MS. FRIEDLAND:  Let me ask 

14   the question again, please. 

15        Q.    While it may well have met, 

16   you know, such a methodology, but in 

17   some hypothetical sense. 

18        A.    Okay.  Yes.  I guess 

19   background of my evaluation, which is 

20   not explicitly stated in my expert 

21   report, is that I was looking over 

22   textbooks of considerable length.  That 

23   many of them go into great detail on 

24   quite a few of the standards, explain 

25   some in more detail than in others.  In 
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 2   the hypothetical example that you have 

 3   presented, the hypothetical textbook, 

 4   if it treated multiplication in such a 

 5   cursory fashion, would not be very long 

 6   at all.  It would not be -- it would 

 7   not be considered to be a textbook. 

 8   And I can't imagine any real 

 9   institution adopting such a text. 

10        Q.    Except that you said that 

11   all the textbooks have to make choices 

12   and they don't cover all the standards, 

13   so it could be a very long textbook 

14   that covers lots of topics and just has 

15   a very short definition of 

16   multiplication, couldn't it? 

17              I'm still not quite 

18   understanding how that's an answer to 

19   the hypothetical. 

20        A.    Well, multiplication, in 

21   order to -- perhaps I'm having trouble 

22   because I'm thinking of real math 

23   textbooks, and the hypothetical 

24   textbook that you have in mind, which 

25   covered a lot of material but only 
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 2   briefly mentioned multiplication, I 

 3   can't see -- I can't envision what 

 4   context that would be in.  It strikes 

 5   me as saying would a list of math 

 6   topics simply meet the criteria.  And I 

 7   tried to say at least with biology 

 8   topics, that no, you know, these topics 

 9   are considered in detail. 

10              So you would have to have 

11   enough explanation for a student to 

12   understand the topic, and that brief 

13   statement, I can't imagine that to 

14   be -- how a real textbook in the real 

15   world would function. 

16        Q.    If a state math book 

17   defined multiplication as -- strike 

18   that. 

19              If a state math book said 

20   that the standard way of doing 

21   multiplication is to find the product 

22   of two or more numbers and gave 

23   examples of standard multiplication, 

24   multiplication tables, 2 times 2 is 4, 

25   6 times 6 is 36, but then said that 
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 2   true multiplication is actually done by 

 3   adding numbers together and said that 

 4   under true multiplication the way you 

 5   find 2 times 2 is you add 2 plus 4. 

 6   Would that book pass your criteria? 

 7        A.    Yes, it would, if it 

 8   presented the accepted way of 

 9   multiplying.  And then said something 

10   in addition, in my criteria they have 

11   presented the concept. 

12              And I might add that I think 

13   students would quickly see them, that 

14   the proffered alternative was inferior 

15   to the first method that they learned, 

16   and probably would be a good exercise 

17   for them to see which method was 

18   better, to consider both of those. 

19        Q.    And you would answer the 

20   question the same way if this was a 

21   book aimed at students learning 

22   multiplication for the first time? 

23        A.    Well, I'm having a little 

24   bit of trouble with your hypothetical 

25   example.  Because students learning 
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 2   multiplication for the first time are 

 3   often told that multiplication is a 

 4   form of addition, it's kind of a 

 5   shorthand form of addition, because you 

 6   can add six bundles of six, and that's 

 7   36.  And the text have the students 

 8   count them out and you show pictures of 

 9   sticks and -- 

10        Q.    But they usually don't say 

11   that the way you find 2 times 2 is by 

12   saying 2 plus 4? 

13        A.    I'm sorry? 

14        Q.    Part of my example was that 

15   the true multiplication, the way to 

16   find the answer to 2 times 2 is to say 

17   2 plus 4? 

18        A.    2 plus 4 is not the same as 

19   2 times 2. 

20        Q.    I know. 

21              MR. BIRD:  I think you 

22   misheard her original example. 

23        Q.    My original example said, 

24   they say standard, here is how most 

25   people multiply, they say 2 times 2 
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 2   equals 4.  But true multiplication is 

 3   done by saying, to get the answer to 2 

 4   times 2, what you do is you add 2 and 4 

 5   and you get 6.  That's true 

 6   multiplication.  Most people multiply 

 7   this way, they say 2 times 2 is 4, but 

 8   true multiplication says 2 plus 4 is 6, 

 9   and that's how you do true 

10   multiplication of 2 times 2. 

11        A.    Okay, what's the question? 

12        Q.    So it presents the standard 

13   multiplication and then it does an 

14   alternative presentation of what it 

15   calls true multiplication. 

16        A.    Well, again, I can't imagine 

17   anybody in the real world actually 

18   doing this kind of strained example. 

19   But, just as a matter of principle, I 

20   would say that if it presented the 

21   correct way of performing the 

22   multiplication, then I would count that 

23   as meeting the standard. 

24        Q.    And then my follow-up 

25   question was, that's true even if it's 
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 2   a book aimed at second grade or third 

 3   grade or whatever the grade is in which 

 4   you learn multiplication for the first 

 5   time? 

 6        A.    Well, I wasn't asked to 

 7   evaluate second or third grade books in 

 8   my evaluation.  And my expert report 

 9   was had in it as background in the back 

10   of my head, that these are reasonably 

11   intelligent students in high school, 

12   not second or third graders. 

13              MS. FRIEDLAND:  How are we 

14   doing with hunger? 

15              THE WITNESS:  I'm cool. 

16              MR. BIRD:  I'm fine too. 

17   Just so we get closer to midpoint with 

18   your questions, why don't you go on. 

19        Q.    Staying then on this 

20   general topic of how you evaluated 

21   whether the books met the standard, I'd 

22   like to look at a few actual examples 

23   from the books and the standards.  So 

24   we need to get out the books. 

25              MR. BIRD:  Off the record. 
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 2              (Discussion off the record.) 

 3        Q.    This is the A Beka, 

 4   Biology, God's Living Creation, second 

 5   edition book.  And if we look at your 

 6   expert report, which we marked Exhibit 

 7   1149.  If we look at your charts at the 

 8   end, you were very nice to do these 

 9   blow ups, they are very easy to see.  I 

10   was looking at page G at the end. 

11        A.    I'm looking for my expert 

12   report here.  Sorry. 

13              MR. BIRD:  This was an 

14   exhibit she handed out earlier.  It was 

15   marked 1149. 

16        Q.    So on page G toward the end 

17   in your blow up charts. 

18        A.    G, yes. 

19        Q.    Standard 8.d says 

20   reproductive or geographic isolation 

21   affects speciation.  And you said that 

22   this was met on A Beka page 386.  Is 

23   that correct? 

24        A.    Yes. 

25        Q.    So if we could turn, 
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 2   please, to page 386. 

 3              So just to make sure I'm 

 4   remembering my high school biology 

 5   correctly, speciation means the 

 6   formation of new species, correct? 

 7        A.    Yes. 

 8        Q.    The word, species doesn't 

 9   appear on page 386, does it? 

10        A.    Let me read through, if you 

11   don't mind. 

12              That's correct, it does not 

13   mention the word, species. 

14        Q.    It doesn't mention the word 

15   speciation either, right? 

16        A.    Right. 

17        Q.    It doesn't define 

18   speciation? 

19        A.    That's correct, yeah. 

20        Q.    But it does say, on the 

21   column, the right-hand column on page 

22   386, the full paragraph in the middle 

23   of the column, "it is important to 

24   remember that although God created 

25   genes for great variety within each 
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 2   kind, one kind does not change into 

 3   another kind, rather God ordained that 

 4   living things should always reproduce 

 5   after their kind.  Finches may develop 

 6   larger bills or change color or grow 

 7   longer tail feathers, but they still 

 8   belong to the same kind, they never 

 9   become ducks, ostriches or eagles."  Is 

10   that right? 

11        A.    Yes.  I probably should have 

12   marked this with an asterisk, I think, 

13   because it's an instance where the 

14   teacher could use this as a springboard 

15   to discuss the concept.  This is an 

16   instance where a textbook is discussing 

17   Darwin's finches on the Galapagos 

18   Islands, which many textbooks use as an 

19   example of an either speciation or 

20   incipient speciation.  And this text 

21   goes on to point out that the amount of 

22   variation discovered in Darwin's 

23   finches is not very great, and that in 

24   fact the birds continue to be finches. 

25        Q.    On the next page, in bold 
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 2   it says "no new kinds are formed."  In 

 3   the middle of, it says it twice, I 

 4   think. 

 5        A.    No new kinds of bacteria are 

 6   formed. 

 7        Q.    And at the bottom of the 

 8   first column, no new kinds are formed. 

 9        A.    Um-hum. 

10        Q.    It doesn't say anything on 

11   the first page that you asked -- that 

12   you recorded in your chart as meeting 

13   the standard or the second page that 

14   defines speciation. 

15        A.    I'm sorry, could you repeat 

16   that? 

17        Q.    It doesn't say anything on 

18   page 386 or 387 to define speciation? 

19        A.    That's right.  Speciation, 

20   as I -- well, let me just take a second 

21   to look at the book here. 

22              Well, species is defined on 

23   page 87.  In this page, 386, I had in 

24   mind that this discussion could be 

25   used -- that this text on page 386 
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 2   could be used as a discussion of the 

 3   thought of Darwin's that the reason 

 4   that finches developed different sized 

 5   beaks was because they were 

 6   geographically isolated on separate 

 7   islands and separate from the mainland. 

 8              So I think this text does 

 9   address the question, the word species 

10   is not used, but earlier the book 

11   defined it.  So I think the teacher 

12   could make this point without having to 

13   repeat that word. 

14        Q.    I actually, I think I have 

15   to apologize, because I just found the 

16   word, species, which I hadn't noticed 

17   before.  On the first column I think it 

18   does say "different from those European 

19   species."  So the word, species does 

20   appear, but the word, speciation 

21   doesn't.  I missed it the first three 

22   times I looked at this page as well. 

23              But the word, speciation is 

24   I'm certain not here. 

25        A.    Okay.  Well, quite different 
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 2   from European species implies 

 3   speciation, because something that's 

 4   different from another species is a 

 5   separate species, or on its way to 

 6   becoming such. 

 7        Q.    But the book doesn't say 

 8   that? 

 9              MR. BIRD:  May he take a 

10   moment to read those two pages since 

11   you are asking whether they say 

12   particular things, rather than your 

13   having to test your memory. 

14        A.    The book states that Darwin 

15   believed that random genetic changes 

16   had produced new bill shapes.  And that 

17   by implication, they were developing 

18   new species.  And the book goes on to 

19   point out that although this is a 

20   prominent example used in many biology 

21   texts of the way in which new species 

22   are produced, that in fact the degree 

23   of change is very, very limited.  So I 

24   regard it as a statement of the common 

25   understanding, as well as a criticism 
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 2   of it. 

 3        Q.    And so now that you have -- 

 4   do you still think this should have had 

 5   an asterisk? 

 6        A.    Yeah, I think so.  Because 

 7   it doesn't say all that I mentioned in 

 8   my answer in so many words, and I think 

 9   the teacher could expound upon this 

10   using this text as a springboard. 

11        Q.    A teacher -- strike that, 

12   let me go to my next example. 

13              Sorry, let's stick with this 

14   example for a second.  The text doesn't 

15   explain anything about the generally 

16   accepted scientific understanding of 

17   how reproductive or geographic 

18   isolation affects speciation, does it? 

19   Which is the language of the standard. 

20        A.    I think it does.  In the 

21   description of what Darwin observed and 

22   his reasoning about that, that implies 

23   that standard. 

24        Q.    But it doesn't say this is 

25   the standard scientific interpretation? 
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 2   The book doesn't say that? 

 3        A.    It does not -- I'm sorry, 

 4   could you repeat? 

 5        Q.    Well, I had understood from 

 6   your methodology that you wanted the 

 7   book to present students with the 

 8   standard -- if it was being skeptical 

 9   that you wanted the book to present the 

10   standard interpretation, and it was 

11   okay if it also presented an 

12   alternative.  I guess I thought that 

13   there would be some indication that one 

14   was standard and one wasn't in order to 

15   present that.  So I'm trying to 

16   understand whether this does that or -- 

17        A.    Well, I think in the context 

18   of this chapter, which starts with a 

19   discussion of Darwin's ideas, and 

20   contains criticisms of those 

21   throughout, that students by this point 

22   in the text would be aware that 

23   Darwin's view is the, pretty much the 

24   standard view in biology texts.  So 

25   that they didn't -- wouldn't have to 
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 2   actually include the phrase, this is 

 3   the standard view. 

 4        Q.    The book here doesn't 

 5   present the evidence that scientists 

 6   generally rely on as evidence of 

 7   speciation, does it? 

 8        A.    Yes, it does.  This is a 

 9   very prominent example that scientists 

10   or biology textbooks rely on to explain 

11   the concept of speciation.  It's a very 

12   famous example.  The idea is that 

13   Darwin discovered finches on islands 

14   separated from the mainland by several 

15   hundred miles, they were different from 

16   mainland species.  So this is an 

17   example of the geographic isolation 

18   that the standard speaks of.  And this 

19   is pretty close to exactly how 

20   scientists think that speciation occurs 

21   in a large number of cases, at least. 

22        Q.    But the teacher would have 

23   had to have explained that this is an 

24   example of new species being formed 

25   because that was -- that's what your 
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 2   asterisk is about, that the teacher 

 3   here would have had to say -- would 

 4   have had to elaborate as you just did, 

 5   that the finches are on different 

 6   islands, and because of the different 

 7   environments on the different islands, 

 8   different features of their bills were 

 9   developed and you ended up with 

10   different species of finches.  That 

11   type of an explanation. 

12        A.    Well, I think earlier in the 

13   book it explains what natural selection 

14   is.  And it explains what a species is. 

15   So I don't think it's necessary for a 

16   text to essentially rehearse every 

17   background concept again when it talks 

18   about a new example.  So I think by 

19   this point in the text the students 

20   would know what standard evolutionary 

21   thought is, that species distend from 

22   one another, that natural selection is 

23   a primary driver of that.  And then the 

24   book comes up with this paradigm 

25   example noted by -- well, noted by 
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 2   Darwin himself and which occurs in most 

 3   biology textbooks and discusses it.  I 

 4   don't think there is the -- there is 

 5   much that a student would not grasp 

 6   from this description, although I guess 

 7   you could make the words more explicit 

 8   just to try to mimic the California 

 9   standard, but I don't think that's 

10   necessary. 

11        Q.    Should this have had two 

12   asterisks?  You said it should have had 

13   one because the teacher needed -- 

14        A.    Yes. 

15        Q.     -- to use it as a 

16   springboard.  Should it have had two? 

17        A.    No.  Well, I do not think 

18   so.  Because there are also other 

19   biologists who think that mechanisms 

20   such as -- are operating with the 

21   Galapagos finches, are not really the 

22   way that new, new very different 

23   animals form.  Biologists who have no 

24   particular affinity for the viewpoint 

25   that is presented in this text. 
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 2              As a matter of fact, the 

 3   topic of how changes in biological 

 4   organisms occur for larger categories 

 5   of animals above species, where their 

 6   microevolution can be extrapolated into 

 7   macroevolution, has been a topic of 

 8   discussion in standard biological 

 9   circles for a very long time. 

10              So I would actually count 

11   the skepticism here displayed by this 

12   text, at least when they are not 

13   discussing religious points, as being 

14   easily within mainstream biological 

15   thinking, although that's often times 

16   not pointed out in high school biology 

17   textbooks. 

18        Q.    Could you explain to me 

19   where -- in the paragraph I read on the 

20   right-hand column that starts "it's 

21   important to remember that although God 

22   created genes," in that paragraph, is 

23   the entire paragraph religious, or how 

24   do I know where the religion part ends 

25   and the science begins again? 
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 2        A.    Well, when you say -- when 

 3   you see the words, God created, then 

 4   you are discussing a religious concept. 

 5   And when you see the words, God 

 6   ordained, you are also discussing a 

 7   religious concept. 

 8        Q.    How about the last sentence 

 9   of that same paragraph? 

10        A.    The last sentence is 

11   actually an empirical conclusion.  It's 

12   saying that in our, at least I 

13   interpret it as saying that, like the 

14   Galapagos finches, which changed 

15   somewhat but did not change remarkably, 

16   in our observation, finches may develop 

17   larger bills or change color or grow 

18   longer tail feathers, but they still 

19   belong to the same kind, which is their 

20   word for species or something.  And 

21   which is an empirical observation. 

22              So I would count that as a 

23   scientific statement. 

24        Q.    The last sentence is 

25   scientific. 
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 2              I think you said a moment 

 3   ago that you thought it was consistent 

 4   with generally accepted scientific 

 5   understandings to say that this example 

 6   of finches was not an example of 

 7   speciation? 

 8        A.    No.  That processes which 

 9   lead to larger changes in biological 

10   categories above the level of species, 

11   genus, order and so on, whether it is 

12   discussed in a lively fashion, whether 

13   the same processes which lead to small 

14   changes and speciation, and speciation 

15   I think most people consider to be a 

16   rather small change, whether those 

17   processes are the same ones which are 

18   responsible for larger changes, or the 

19   appearance of different sorts of 

20   animals in biology. 

21              For example, if I might add. 

22        Q.    Hold on, let me ask.  So 

23   you're interpreting this page as 

24   presenting evidence of speciation, but 

25   not skepticism about speciation, and 
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 2   instead presenting a debate about 

 3   higher level changes? 

 4        A.    Yes.  In so many words.  It 

 5   discusses Darwin's idea about 

 6   geographic isolation.  That, you know, 

 7   he thought that new species would be 

 8   formed by geographic or reproductive 

 9   isolation.  But it is skeptical that 

10   this process will lead to significant 

11   change beyond the species level. 

12              One point of confusion, I 

13   think, is that sometimes people use the 

14   word evolution in various ways.  And 

15   the -- sometimes this text uses the 

16   word evolution to mean significant 

17   change, rather than simple changes in 

18   gene populations. 

19        Q.    How do you know that that's 

20   what it uses it to mean? 

21        A.    Well, for one instance, in 

22   that paragraph it says, "it is 

23   important to remember that although God 

24   created genes for great variety within 

25   each kind, one kind does not change 

 

page 117 



 1                MICHAEL J. BEHE 

 2   into another kind."  And earlier in the 

 3   chapter it discusses what is meant by 

 4   the biblical word or concept of kind. 

 5   And I remember it to say that it's 

 6   something more than the species level. 

 7        Q.    But -- 

 8        A.    And -- 

 9        Q.    The religious content was 

10   put to the side in determining what 

11   they mean by the science.  So it sounds 

12   like you're using the religious -- 

13        A.    The word, the word is not 

14   religious content.  To say, if I said 

15   there were -- to say that I came up 

16   with a word kind, I'm going to call 

17   kind genus level, or a higher level, 

18   that, although it comes from a 

19   particular religious source and 

20   although religious people use it, the 

21   concept itself is not necessarily 

22   religious.  It just says a kind of a 

23   group of animals that is significantly 

24   different from another group of 

25   animals.  And they're using it here to 
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 2   say that these finches might change, 

 3   but they don't change in any 

 4   particularly significant way. 

 5              THE WITNESS:  I'm sorry, 

 6   could I request another short break? 

 7              MS. FRIEDLAND:  Let's take a 

 8   lunch break. 

 9              MR. BIRD:  Sure. 

10            (Luncheon recess:  12:42 p.m.) 

11    
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 2      A F T E R N O O N    S E S S I O N 

 3                      1:39 p.m. 

 4   M I C H A E L    J.    B E H E, 

 5   resumed, having been previously duly 

 6   sworn, was examined and testified 

 7   further as follows: 

 8              CONTINUED EXAMINATION 

 9              BY MS. FRIEDLAND: 

10        Q.    I wanted to ask a few 

11   follow-up questions about some of the 

12   things you talked about this morning 

13   before we move on.  You said this 

14   morning that in evaluating whether the 

15   books met the standards, you did look 

16   at whether the standards were 

17   presented -- present enough information 

18   that the student could understand the 

19   subject.  You also said that you 

20   evaluated whether there were 

21   significant errors, whether it was 

22   consistent with the scientific method, 

23   whether it was consistent with the 

24   knowledge generally accepted by the 

25   scientific community.  And then I think 
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 2   also whether it was consistent or 

 3   encouraged critical thinking. 

 4              Did you evaluate those 

 5   things before you wrote your expert 

 6   report? 

 7        A.    Yes, I did. 

 8        Q.    You also said earlier, 

 9   though, that you had included in the 

10   expert report all of the opinions that 

11   you were offering in the case. 

12              MR. BIRD:  I would object to 

13   that as mischaracterization of his 

14   testimony. 

15        Q.    I think other than 

16   responding to Kennedy and Ayala was I 

17   think what you said. 

18        A.    As well as discussing those 

19   school applications that I mentioned. 

20        Q.    And the school applications 

21   that you looked at later. 

22              But so why didn't you 

23   include in your report any discussion 

24   of these other standards for 

25   evaluations?  In your report you said 
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 2   you looked at whether it mentioned a 

 3   topic, now it sounds like you're saying 

 4   you evaluated several other things that 

 5   I don't think were mentioned in your 

 6   report. 

 7        A.    In my mind they were 

 8   implicit.  If a textbook mentions a 

 9   standard, they are not going -- or a 

10   topic which the California State Board 

11   of Education treats as a standard, they 

12   are not going to just list it as some 

13   line in a table.  So I simply assumed 

14   that, that was implicit.  The fact that 

15   there was no errors, is that correct, 

16   you said that was one of the standards? 

17        Q.    That's what you said, you 

18   looked at whether there were errors. 

19        A.    That I didn't look for them, 

20   I didn't assume that all textbooks 

21   contain some errors, but I didn't 

22   assume that these would have an 

23   outsized number of them.  But I did 

24   not -- so I did not go looking for 

25   errors.  But I did not come across 
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 2   errors in my reading of the textbooks. 

 3   So again, I didn't -- that was kind of 

 4   something I did automatically rather 

 5   than set out to do it.  I set out to 

 6   see if they covered the majority of the 

 7   standards and the guidelines for UC, 

 8   and in doing so I guess I had a couple 

 9   of other implicit ideas in mind. 

10        Q.    Did you do all of the 

11   evaluation of the books yourself or did 

12   you have assistance in finding the 

13   various topics in the books? 

14        A.    No, I did it all myself. 

15        Q.    Let's talk about the 

16   Kennedy and Ayala reports, please.  I 

17   have them here. 

18              MS. FRIEDLAND:  Let's make 

19   Ayala 1155.  And Kennedy, 1156. 

20              (Deposition Exhibit 1155 for 

21   identification, Expert Witness Report 

22   of Francisco J. Ayala.) 

23              (Deposition Exhibit 1156 for 

24   identification, Expert Witness Report 

25   of Donald Kennedy.) 
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 2        Q.    You said you read these 

 3   reports after you submitted yours, of 

 4   course, because that's when they were 

 5   filed. 

 6        A.    That's correct. 

 7        Q.    Did reading these reports 

 8   cause you to change any of the opinions 

 9   that were in your report? 

10        A.    No, not at all. 

11        Q.    Did you find anything in 

12   these reports to be unreasonable? 

13        A.    Unreasonable?  I found a 

14   number of things that didn't follow 

15   from the statements, a number of 

16   statements that contradicted later 

17   statements in the text and so on. 

18        Q.    Let's go through them, 

19   please and maybe you can tell me what 

20   you're referring to. 

21        A.    I've actually got my own 

22   copy of those which I underlined some 

23   text, and maybe that will help a bit. 

24        Q.    Okay. 

25              So we can start with either 
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 2   one you prefer, and if you can tell me 

 3   what you disagree with, that would be 

 4   great. 

 5        A.    Okay.  I started -- let's 

 6   start with Professor Kennedy's. 

 7        Q.    Okay. 

 8        A.    And I'll -- I just marked a 

 9   number of things, perhaps I could just 

10   comment as I go through. 

11        Q.    Um-hum. 

12        A.    On page 1 of his 

13   introduction, he says that he examined 

14   with particular care chapter 14, 

15   evolution.  And I didn't see much 

16   evidence in his report that he examined 

17   the other chapters of the textbook. 

18   Much of his, virtually all of his 

19   report deals with evolution.  And it 

20   does not concern the 90 percent of the 

21   textbook which does not concern 

22   evolution. 

23              In page 1 and 2, he lists 

24   the guidelines that the University of 

25   California prepare or list for courses 
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 2   that will be under the A-G guidelines. 

 3   Starting on page 1 with the dotted 

 4   bulleted, have attained the necessary 

 5   preparation for courses, have attained 

 6   a body of knowledge, have attained 

 7   essential critical thinking and study 

 8   skills.  And neither he nor the 

 9   university, as far as I can see, tells 

10   how one can ascertain whether the 

11   students have attained those.  Those 

12   are, it struck me as vague, not like 

13   the California state standards. 

14              He follows that with five 

15   bullet points that the following 

16   general criteria must be satisfied:  Be 

17   academically challenging, involve 

18   reading and writing, substantial 

19   amounts of reading and writing, include 

20   problems and laboratory work.  And two 

21   others:  Show serious attention to 

22   analytical thinking, develop students' 

23   oral and listening skills.  And as far 

24   as I could see in his report, he 

25   doesn't refer back to these to show why 
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 2   he thinks the texts under discussion do 

 3   not lead to those goals. 

 4              And in my opinion, the 900 

 5   page text from BJU and the 650 or so 

 6   page text from A Beka would be 

 7   academically challenging, involve 

 8   substantial reading and writing and so 

 9   on.  So I found these portions of his 

10   report to be beside the point, perhaps. 

11              Provide two more bullet 

12   points, for D laboratory science 

13   requirement, is provide fundamental 

14   knowledge in biology, chemistry or 

15   physics.  Outside of the chapter 14 and 

16   I think perhaps chapter 15, he doesn't 

17   mention any of the fundamental 

18   knowledge that is contained in the 

19   other 25 or so chapters in the book. 

20              Take an approach consistent 

21   with the scientific method, and again, 

22   other than chapter 14, where he objects 

23   to some religious comments, he does not 

24   note that the textbooks have extensive 

25   discussion of the scientific method. 
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 2              Let me proceed, I think, to 

 3   page 6 of his book.  He says that 

 4   fundamentalist Christians believe that 

 5   the Bible is literally true, but 

 6   nonetheless, even in such schools it is 

 7   important that the students be provided 

 8   with a sufficient understanding of the 

 9   nature of science. 

10              And, again, in the rest of 

11   his report, I didn't see any mention of 

12   the fact that both of these texts 

13   contain considerable discussions of the 

14   scientific method, try to distinguish 

15   it from religious knowledge and other 

16   forms of knowledge, talk about 

17   philosophy of science questions that 

18   have been discussed for a long time, 

19   centuries.  And generally ignores those 

20   pertinent points. 

21        Q.    Can I just interrupt for a 

22   second.  Maybe you are done with that 

23   sentence.  But it would be helpful if 

24   you could tell me what you disagree 

25   with in his report.  You've sort of 
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 2   been talking about things he didn't 

 3   talk about.  So if you could tell me 

 4   what you disagree with that is in his 

 5   report, that would be helpful. 

 6        A.    Okay.  Here's, I hope this 

 7   falls under the category of disagrees 

 8   with.  On page 6, he says "the problem 

 9   is not, since these are private not 

10   public schools, that the creationist 

11   view is taught as an alternative to 

12   scientific explanations, but that the 

13   nature of science, the theory of 

14   evolution and critical thinking, are 

15   not taught adequately." 

16              Unfortunately, he doesn't -- 

17   he contradicts himself later on, 

18   because he points to religious claims 

19   and says that essentially these should 

20   not be in the textbook.  And in my 

21   reading he's switching therefore and 

22   saying that the creationist view or the 

23   religious view is the problem, rather 

24   than that an alternative scientific 

25   explanation is not to be found in the 
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 2   book. 

 3              I disagree with his claim on 

 4   page 7, that the texts fail to 

 5   encourage critical thinking and the 

 6   skills required for careful scientific 

 7   analysis.  Both texts in my reading 

 8   presented a large number of concepts 

 9   about which students would have to 

10   think critically.  Most biology 

11   textbooks are presentations of factual 

12   material rather than problem solving. 

13   And both texts, in my view, did have 

14   questions to exercise critical 

15   thinking. 

16              On page 9, is one example, I 

17   think, of the contradiction that I 

18   mentioned earlier, that he says that 

19   the presentation of a religious view is 

20   not a problem, but on page 9, he cites 

21   in the teacher's text, the occurrence 

22   of a verse from the Bible, and 

23   essentially implies that this should 

24   not be there.  So in my view he's 

25   contradicting himself, he's saying 
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 2   religious views aren't a problem, but 

 3   complains when the views do pop up. 

 4              In page 11, he talks about 

 5   punctuated equilibrium.  And he says 

 6   that the skeptical view of the textbook 

 7   about Stephen J. Gould's concept of 

 8   punctuated equilibrium essentially is a 

 9   misleading characterization.  He says 

10   that this characterization contradicts 

11   without any evidence the conclusions of 

12   Gould and other students of evolution 

13   who point to the fact that various 

14   geological conditions and differences 

15   in evolutionary rate can account for 

16   the observation that evolution appears 

17   to have occurred in historical spurts. 

18              But he doesn't cite any of 

19   the evidence.  And he doesn't address 

20   the point that I believe the teacher's 

21   guide was making, that the evidence is 

22   ambiguous, and that one can interpret 

23   it in a standard way saying that 

24   evolution occurred rapidly in some time 

25   frames, and slowly in others, or one 
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 2   could say that there -- that perhaps 

 3   that didn't happen, that's just the 

 4   interpretive framework and that perhaps 

 5   another explanation is called for. 

 6              He mentions on page 12 that 

 7   the textbooks focus on rare exceptions. 

 8   Let me kind of quote that for context. 

 9   Page 12, he says "well, we know about 

10   the history of life on Earth depends on 

11   the reliability of most of the methods 

12   most of the time.  In A Beka in his 

13   teacher's guide, attention is focused 

14   on the rare exceptions, with the 

15   implications that those rare exceptions 

16   are sufficient to disprove a theory." 

17              But in science, rare 

18   exceptions are extremely important 

19   because they show that sometimes a 

20   concept is not correct.  And rare 

21   exceptions have, in the history of 

22   science, been enough to overturn 

23   previously held theories. 

24              In section C, on pages 12 

25   and 13, he quotes Theodosius 
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 2   Dobzhansky, saying that "nothing in 

 3   biology makes sense except in the light 

 4   of evolution."  And he cites a couple 

 5   of points that he thinks evolutionary 

 6   theory is needed to explain, and that's 

 7   the diversity of species, as well as 

 8   the fact that the fundamental chemistry 

 9   of many different things is very 

10   similar.  And he says that 

11   understanding evolution is necessary to 

12   derive explanations for either. 

13              But again, he's confusing 

14   teaching the accepted explanation with 

15   criticizing it.  And it's important to 

16   point out to students that the 

17   difference between data and 

18   interpretation, and he does not say 

19   here why -- well, let me skip that 

20   point, on to the next one. 

21              He discusses the modern 

22   synthesis, and implies that the lack of 

23   much discussion on the modern synthesis 

24   is a big problem, without mentioning 

25   that many scientists are wondering 
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 2   whether our understanding of the 

 3   processes involved in evolution is 

 4   sufficient.  The report presents the 

 5   theory as if it were a settled 

 6   explanation.  But even in scientific 

 7   circles, much discussion occurs about 

 8   whether Darwin's theory is sufficient 

 9   to account for biology. 

10              He criticizes the critical 

11   thinking skills developed by students 

12   who use this course.  Again, not with 

13   reference to the entire text, but with 

14   just the one or two chapters on 

15   evolution.  But it was my -- it was my 

16   impression when I read all of the texts 

17   that in fact the students reading the 

18   Christian texts were actually being 

19   involved in a controversy which 

20   stimulates critical thinking.  On the 

21   other hand, students at many points in 

22   the other texts that I examined were 

23   simply told what most scientists think, 

24   and not encouraged to wonder whether 

25   that explanation was correct. 
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 2              In page 15, and on to page 

 3   16, he criticizes the way that 

 4   mutations are discussed by the A Beka 

 5   text, in which they say that most 

 6   mutations are harmful, or that most 

 7   mutations degrade biological 

 8   information. 

 9              And he then goes on to say 

10   both texts are flatly wrong in stating 

11   that all mutations are harmful, and 

12   that all result in the loss of genetic 

13   information.  But the subsequent 

14   sentence does not support that.  He 

15   says "positive mutations need only be 

16   rare in order, nevertheless, to provide 

17   the material for natural selection." 

18              But positive mutations can 

19   degrade genetic information.  And a 

20   good example of that is in mutations 

21   that have been selected by natural 

22   selection, to confer resistance to 

23   malaria on humans.  One example is 

24   something called glucose-6-phosphate 

25   dehydrogenase deficiency, in which the 
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 2   gene for the enzyme, 

 3   glucose-6-phosphate dehydrogenase, is 

 4   either deleted or damaged so that much 

 5   less of that enzyme is produced.  And 

 6   for certain reasons, that confers some 

 7   resistance to the malarial parasite. 

 8              But that positive mutation 

 9   is actually decreasing the amount of 

10   genetic information, at least as 

11   measured by the number of functional 

12   proteins in an organism. 

13              So he confuses the positive 

14   mutations with those that degrade 

15   genetic information.  And he goes on to 

16   say that "in fact, it has been 

17   demonstrated that randomly generated 

18   mutations are subjected to natural 

19   selection, changing the quantities and 

20   traits within a population of 

21   organisms." 

22              But the textbooks in hand, 

23   the Christian textbooks do not dispute 

24   that.  As a matter of fact, they have 

25   some examples in the texts where genes 
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 2   are subject to natural selection.  Both 

 3   texts talk about Sickle Cell Disease, 

 4   and discuss the fact that it, the 

 5   Sickle Cell gene is helpful in 

 6   malarious regions of Africa.  And they 

 7   talk about antibiotic resistance. 

 8              Additionally, they talk 

 9   about damaging mutations, which are 

10   subject to natural selection because 

11   the organisms with them are selected 

12   out. 

13              So the point that he's 

14   arguing against, his final conclusion 

15   does not support his premise.  He is 

16   trying to argue that positive mutations 

17   aren't that rare, but he ends by saying 

18   that random mutations are subject to 

19   natural selection, which is a 

20   nonsequitur. 

21              He then criticizes the use 

22   of analogies by the A Beka text on 

23   similar design or similarities in 

24   organism as perhaps being the result of 

25   similar design.  And he finds this to 
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 2   be, on page 17, the top sentence, 

 3   totally meaningless.  But that's not 

 4   a -- that sort of argument has been 

 5   used many times in the past. 

 6              As a matter of fact there 

 7   was a book about twenty years or so ago 

 8   by an Ohio State biologist by the name 

 9   of Tim Berra, that used exactly that 

10   sort of comparison to try to analogize 

11   biology to manufacturing.  He talked 

12   about different styles of Corvettes 

13   changing over the years.  And asserted 

14   that that was a, you know, a form of 

15   evolution. 

16              And so that sort of analogy 

17   has been used in the past and should 

18   not be criticized here. 

19              On page 17, at the bottom, 

20   he says "a number of statements in this 

21   section deal with this general theme: 

22   'No new kinds are formed.'  He goes on: 

23   Several examples of natural selection 

24   are presented in which, while 

25   population ratios were varied, there is 
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 2   no evidence for the formation of a new 

 3   species.  The text, however, ignores 

 4   compelling evidence of the formation of 

 5   new species, such as the emergence of 

 6   new plant species by polyploidy and the 

 7   well studied cases of island 

 8   speciation." 

 9              And that's confusing because 

10   the A Beka text uses the word kind not 

11   for species, but for the higher 

12   biological grouping.  I would have to 

13   refresh my memory, but I think they 

14   talk about various species of cats 

15   which can interbreed with each other, 

16   but which are nonetheless recognized as 

17   biological species.  And they are happy 

18   to think that an ancestor could give 

19   rise to those different closely related 

20   species.  It's at a higher level that 

21   they start to become skeptical. 

22              So he on page 17 is 

23   attributing views to the text which it 

24   does not hold.  I think one would call 

25   that example of speciation 
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 2   microevolution, that is, hmm, small 

 3   changes that perhaps reproductively 

 4   isolate a group, but which don't result 

 5   in the formation of very new or very 

 6   much different biological properties. 

 7              In his conclusions on page 

 8   19 -- he has three conclusions -- he 

 9   says "these texts do not properly 

10   distinguish between what is science and 

11   what is not."  But that's incorrect. 

12   They have a long section which is 

13   addressed specifically to that topic. 

14   Much longer, I should add, than 

15   references to scientific reasoning in 

16   the other textbooks that I reviewed. 

17              He says that the textbooks 

18   fail to provide students with adequate 

19   presentation of the theory of 

20   evolution.  But they meet a similar 

21   number of standards under the category 

22   of evolution of the California State 

23   Board of Education, as do the other 

24   texts.  So I don't think that's 

25   correct.  And again, he says the 
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 2   textbooks don't promote critical 

 3   thinking, which I think is incorrect. 

 4              He mentions in his response 

 5   to myself, that I, quote, Dr. Behe 

 6   admits that he did not consider the 

 7   level of depth or detail of the 

 8   discussion of any topic, but only 

 9   whether it was mentioned." 

10              And as I've tried to explain 

11   here today, that was my rough measure 

12   for looking at it, but since these are 

13   textbooks of 600 to 900 pages, they 

14   certainly do contain more than just a 

15   bare mention, which is what this 

16   implies. 

17              He also says that the 

18   textbooks emphasize facts and 

19   vocabulary not processed in syntheses 

20   or critical thinking skills.  And yet 

21   he seems not to have read any other 

22   textbooks.  All biology textbooks 

23   emphasize facts and vocabulary.  If one 

24   looks at any of the textbooks that I 

25   reviewed, they are chock full of facts 
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 2   because there are so many facts in 

 3   biology to learn.  Nonetheless, the 

 4   other texts also have material to 

 5   promote critical thinking. 

 6              And again, he closes by 

 7   saying, talking about texts with an 

 8   agricultural perspective.  And he said 

 9   "the problem is not that a text would 

10   have an agricultural biology 

11   perspective, but it's whether the text 

12   could teach about science, evolution 

13   and critical thinking, and so on. 

14   Without -- so again he's saying the 

15   problem is not the religious 

16   perspective, but as I mentioned 

17   earlier, in the interior of his report 

18   he's mentioned a couple religious 

19   statements and criticized those.  So I 

20   think he's being inconsistent in that. 

21              And that's what I have to 

22   say for Professor Kennedy. 

23        Q.    So you described everything 

24   you disagree with in the Kennedy 

25   report? 
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 2        A.    I saw a couple of things 

 3   repeated multiple times and I skipped 

 4   over some of those in the interest of 

 5   time, yes. 

 6        Q.    But there isn't any other 

 7   topic that you disagree with than what 

 8   you've discussed? 

 9        A.    Those were the major points, 

10   yes. 

11        Q.    Are there any minor points? 

12   I just want to make sure I understand 

13   what you disagree with in the report. 

14        A.    Well, I could go through 

15   word by word and critique it.  But 

16   those hit the highlights. 

17        Q.    Let's go through Ayala as 

18   well then, please. 

19        A.    Okay. 

20        Q.    Again, if you could tell me 

21   what you disagree with in the Ayala 

22   report, I would appreciate it. 

23        A.    There is one very large 

24   point of disagreement that I have with 

25   Professor Ayala.  And he repeats it 
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 2   multiple times throughout his report. 

 3   And it begins on page 1, in the bolded 

 4   section, in the third paragraph.  He 

 5   says that "neither of these texts is 

 6   appropriate for use because they 

 7   present information contrary to 

 8   knowledge generally accepted by the 

 9   scientific community." 

10              So in contradiction to 

11   Professor Kennedy, Professor Ayala is 

12   not saying that the problem is that 

13   these texts don't present particular 

14   material, although he does criticize 

15   some things in his report.  He's saying 

16   the very fact that they do present 

17   material which is not generally 

18   accepted by the scientific community, 

19   is reason enough to preclude their use. 

20   And I strongly disagree with that. 

21              I think that if the texts 

22   present material of the California 

23   standards, which is the broad amount of 

24   knowledge that a high school student 

25   typically is expected to learn in a 
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 2   biology class, that if the text chooses 

 3   to add additional information from one 

 4   viewpoint or several viewpoints, that 

 5   does not disqualify it from being a 

 6   useful text in a course. 

 7              And let me just go through. 

 8   On page 5, I'm underlying things that 

 9   kind of express the same view.  In the 

10   second full paragraph he starts out 

11   "these statements are contrary to 

12   generally accepted scientific 

13   knowledge. 

14              In the fourth paragraph he 

15   says "the cited statements from Biology 

16   For Christian Schools refer to the 

17   Bible as the source of all truth, which 

18   is contrary to the methodology 

19   generally accepted in the scientific 

20   community. 

21              So apparently he's saying 

22   that if a book says that the Bible is 

23   the source of all truth, if it has this 

24   religious statement, then no matter 

25   what the books says on other of the 
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 2   California standards, or other 

 3   biological topics, that apparently in 

 4   his view that's enough to disqualify 

 5   it. 

 6              On page 6 he does the same 

 7   thing again, he says "biology for 

 8   Christian schools is pervaded by 

 9   religious teachings that substitute for 

10   scientific knowledge."  And he quotes a 

11   number of religious statements in the 

12   book, a number of scripture verses, 

13   too. 

14              And he does the same thing 

15   on page 7, towards the end, in bolded 

16   type.  On page 8.  On page 9 in bolded 

17   type.  On page 10, in bolded type, he 

18   says "biology for Christian school 

19   rejects generally accepted scientific 

20   knowledge concerning the evolution of 

21   organisms and instead proposes notions 

22   generally rejected by the scientific 

23   community. 

24              Here I'd like to make an 

25   additional statement, it's interesting 
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 2   that the California guidelines state 

 3   that it's important to understand 

 4   that -- can I refer to my own expert 

 5   report? 

 6        Q.    Sure. 

 7              MR. BIRD:  Is this the UC 

 8   guide, the standards or the framework? 

 9              THE WITNESS:  This is the 

10   framework, I believe.  But I have it 

11   quoted in my own expert report.  So let 

12   me take a look and see if I can find it 

13   there. 

14        A.    The California State Board 

15   of Education intends that, "standards 

16   described ought to teach, not how to 

17   teach it," as well as that "ultimately 

18   students should be made aware of the 

19   difference between understanding, which 

20   is the goal of education, and 

21   subscribing to ideas."  Which in my 

22   understanding means that a student 

23   should understand an idea but does not 

24   have to accept it or believe it. 

25              But Professor Ayala 
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 2   criticizes the textbook that this 

 3   private school is choosing to use, 

 4   because it rejects generally accepted 

 5   scientific knowledge concerning several 

 6   topics.  But if it did not the reject 

 7   it, it would have to accept it.  And 

 8   that would therefore violate the 

 9   California Board of Education's 

10   principle that a student or a text that 

11   a student's school chooses to use, 

12   should teach the difference between 

13   understanding and accepting.  And it 

14   seems that the only sort of text that 

15   could pass muster with Professor Ayala 

16   is one that actually accepted, that is 

17   presented as true and uncriticized for 

18   a student's study. 

19              On page 12, another similar 

20   example.  "Biology for Christian 

21   schools rejects the generally accepted 

22   knowledge that humans are part of the 

23   animal kingdom."  So only if it accepts 

24   that knowledge apparently would it pass 

25   Professor Ayala's criticism. 
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 2              Moving on, page 14, again, 

 3   this is repetitive, but I want to point 

 4   out that this essentially is the major 

 5   point of his expert report.  On page 

 6   14, he says "specifically, the most 

 7   fundamental among these fatal flaws," 

 8   that is for the biology for Christian 

 9   schools textbooks, "is the rejection of 

10   the theory of evolution." 

11              So apparently, again, in 

12   order to be allowed, the textbook would 

13   have to accept it.  And that -- and 

14   present it to their students as an 

15   accepted theory or a true theory.  And 

16   that goes against the California 

17   board's principle. 

18              On page 16, I have 

19   underlined a quotation that Professor 

20   Ayala cites from Theodosius Dobzhansky, 

21   and Professor Kennedy quoted the same 

22   statement, it's a very common one, and 

23   it says "nothing makes sense in biology 

24   except in the light of evolution," 

25   quote/unquote. 

 

page 149 



 1                MICHAEL J. BEHE 

 2              What's generally not noted 

 3   here is that Dobzhansky made this 

 4   statement specifically in a public 

 5   controversy with people who were 

 6   skeptical of evolutions, creationists, 

 7   an American biology teacher in the 

 8   early 1970s.  So it is not an 

 9   unemotional, cold, hard, scientific 

10   statement, but rather it's more of a 

11   polemical statement and it's often 

12   times quoted in polemical circumstances 

13   when the two sides clash here. 

14              Let me continue on.  Okay, 

15   again, on page 18, he's considering the 

16   second textbook, the Bob Jones 

17   University textbook.  And in bolded 

18   print at the bottom of page 18, he 

19   says, he concludes that "Biology: 

20   God's Living Creation, is not 

21   appropriate for use because students 

22   would have been taught knowledge 

23   generally rejected by the scientific 

24   community." 

25              So if they -- apparently if 

 

page 150 



 1                MICHAEL J. BEHE 

 2   they have -- if they meet as many of 

 3   the standards of the California Board 

 4   of Education standards as other 

 5   textbooks do, but also contain 

 6   statements that the scientific 

 7   community rejects, then that's 

 8   sufficient in Professor Ayala's view to 

 9   disqualify the text.  And I again 

10   strongly disagree with that point. 

11              And he repeats pretty much 

12   all of the same criticisms that I 

13   discussed earlier for the A Beka 

14   Biology for Christian schools text, 

15   with the next text, Bob Jones 

16   University Biology:  God's Living 

17   Creation text.  And so I'll just say I 

18   have underlined here on page 19 a 

19   similar statement. 

20              Page 21 in bold a similar 

21   statement. 

22              And on page 22, a similar 

23   statement. 

24              On page 24, a similar 

25   statement. 
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 2              And in conclusion of this 

 3   section, he again emphasizes that the 

 4   reason he deems this text to not be 

 5   satisfactory is that students would 

 6   have been taught knowledge rejected by 

 7   the scientific community.  Not that 

 8   they aren't taught much knowledge 

 9   that's accepted, but they include 

10   something that is rejected. 

11              On page 26, toward the end 

12   of the main part of his expert report, 

13   he lists the same criteria for a 

14   course, it seems at least, that 

15   Professor Kennedy listed at the 

16   beginning of his report and which I 

17   discussed a few minutes ago, that is, 

18   should the course be academically 

19   challenging, involve substantial 

20   reading and writing.  But he does not 

21   then go and use these criteria to 

22   evaluate the textbooks that are under 

23   discussion. 

24              In the first appendix, in 

25   appendix A of his textbook, he uses the 
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 2   very same criterion, that the mention 

 3   of any knowledge that is not accepted 

 4   by the scientific community, is enough 

 5   to poison the textbook for use.  This 

 6   appendix concerns the book Physics for 

 7   Christian Schools from Bob Jones 

 8   University Press. 

 9              And I haven't gotten a 

10   chance to talk about it in the morning, 

11   but let me just say that I went 

12   through, and it's part of my expert 

13   report, the same textbooks, Physics For 

14   Christian Schools, and I found it to be 

15   an excellent physics textbook, 

16   rigorous, full of mathematical detail, 

17   covering a very great majority of the 

18   topics required for a physics course 

19   under the California State Board of 

20   Education guidelines. 

21              It contains introductory 

22   statements and an introductory chapter 

23   touching on religious issues and 

24   philosophical issues.  And as I stated 

25   in my expert report, the other physics 
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 2   textbook that I reviewed, which is used 

 3   in approved courses in California, also 

 4   discusses the distinction between 

 5   religion, science and art.  And the 

 6   physics textbooks also adds bible 

 7   verses at the beginning of each 

 8   chapter, and a couple of other 

 9   statements in support of a young Earth 

10   viewpoint. 

11              But the book itself is a 

12   rigorous physics textbook.  And in his 

13   criticism of it, he cites the following 

14   from page 16 of the book, he said "the 

15   only sure truths are found in God's 

16   word, which is settled forever in 

17   heaven," and he says this statement and 

18   several others are contrary to the 

19   methodology generally accepted by the 

20   scientific community. 

21              My response is well, yes, of 

22   course, that this is not a scientific 

23   statement.  It is a religious 

24   statement, it's a viewpoint which is 

25   added to a fixed physics textbook, 
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 2   which covers a very great majority of 

 3   the California standards for high 

 4   school physics textbooks. 

 5              And in appendix B, he 

 6   replies briefly to my own expert 

 7   report.  And again, he confines himself 

 8   to a very small percentage of my 

 9   report, and just to a couple of the 

10   standards concerning evolution.  And he 

11   quotes my statement that I, quote:  "I 

12   counted a textbook as having met a 

13   standard to discuss or analyze evidence 

14   even when it did so from a skeptical 

15   point of view," and he disagrees with 

16   that.  He says "this is not a matter of 

17   how to teach a topic but indeed what to 

18   teach about it."  And I disagree with 

19   him, if one is discussing a scientific 

20   fact, one can offer evidence for it and 

21   one can offer evidence against it. 

22              And the fact that many 

23   people, or even the great majority of 

24   scientists think something is well 

25   supported, does not mean that one 
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 2   cannot criticize it. 

 3              Like Professor Kennedy, 

 4   Professor Ayala quotes my statement 

 5   that the Christian texts meet about the 

 6   same number of standards as the 

 7   approved text, and that by that measure 

 8   they are as consistent with the 

 9   knowledge generally accepted by the 

10   scientific community as approved text. 

11   And like Professor Kennedy, he says 

12   that that's not an appropriate measure, 

13   as if I were perhaps just looking at a 

14   list of standards. 

15              But again, as I discussed 

16   today, the points, the standards that I 

17   saw in those textbooks, were not just 

18   lists, they were discussed at least so 

19   that a high school student would have a 

20   clear idea of what the standard was. 

21              He also quotes my report, 

22   saying that, quote -- and this is from 

23   my report, this is Professor Ayala 

24   quoting my expert report -- "the 

25   Christian text can also be used to meet 
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 2   the general criteria of the University 

 3   of California, including a good 

 4   understanding of the scientific 

 5   method." 

 6              And he criticized that 

 7   because he points to religious 

 8   statements in the textbooks, and says 

 9   that implies that that shows that the 

10   scientific method is not understood. 

11              But here Professor Ayala is 

12   confusing understanding a method with 

13   deciding that that is the exclusive or 

14   only or best method for coming to a 

15   conclusion.  Other people can use other 

16   standards when interpreting things 

17   about the world.  One can understand 

18   the scientific method without applying 

19   it in all instances, and clearly there 

20   are instances to which it is an 

21   improper standard to use. 

22              And finally, he quotes my 

23   statement, again, this is him quoting 

24   me, "it is personally abusive and 

25   pedagogically damaging to de facto 
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 2   require students to subscribe to an 

 3   idea.  Requiring a student to 

 4   effectively consent to an idea violates 

 5   his or her personal integrity."  And he 

 6   does not dispute that, but rather he 

 7   says that the textbooks in hand require 

 8   students to subscribe to a particular 

 9   point of view.  And I disagree, the 

10   textbooks don't say that the students 

11   have to subscribe to a particular point 

12   of view. 

13              Furthermore, these are being 

14   used in private schools where the 

15   students have elected to attend, or 

16   their parents acting as agents for them 

17   have elected to have them attend, and 

18   so one can assume that these texts, the 

19   viewpoint of the texts likely already 

20   reflects their view, and it's not a 

21   question of asking them to do something 

22   they would not otherwise wish to do. 

23              And I believe that's all for 

24   Professor Ayala. 

25        Q.    There aren't any other 
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 2   things that you disagree with in the 

 3   Ayala report? 

 4        A.    I don't think so, no. 

 5        Q.    Just before we put away the 

 6   Ayala report.  Could I ask you one 

 7   question about page 31.  He lists some 

 8   statements on page 31 that he says 

 9   contradict knowledge generally accepted 

10   by the scientific community.  And I 

11   just wanted to ask you about the last 

12   one.  It says "the only scientific 

13   conclusion one can make is that 

14   radioactive dating of the Earth's rocks 

15   will not produce meaningful ages." 

16              Do you agree with him that 

17   that sentence contradicts knowledge 

18   generally accepted by the scientific 

19   community? 

20        A.    I wonder if I could see the 

21   book? 

22        Q.    I thought I had the book. 

23   Well, maybe they didn't send me the 

24   book to New York. 

25              You don't have the physics 

 

page 159 



 1                MICHAEL J. BEHE 

 2   book by any chance, do you? 

 3        A.    I do not, I'm afraid. 

 4              MR. BIRD:  Nor do I. 

 5              MS. FRIEDLAND:  That is 

 6   unfortunate. 

 7        Q.    I apologize, I can't show 

 8   you the book. 

 9              Do you think that 

10   radioactive dating of the Earth's rocks 

11   can produce meaningful ages? 

12        A.    I would like to see that 

13   statement in context, because I am 

14   sure -- well, I'm not sure, I suppose 

15   that the text discusses difficulty with 

16   radioactive dating and other such 

17   problems.  I think that one can -- the 

18   statement is ambiguous, it depends on 

19   what you mean by meaningful.  You can 

20   certainly come to reasoned conclusions 

21   about the Earth's ages with radioactive 

22   dating.  Whether you think the 

23   difficulties in that method are greater 

24   or are lesser might affect your 

25   confidence in the date obtained. 
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 2              So whether that is a 

 3   scientific statement or not, it might 

 4   just be a wrong scientific statement, 

 5   it might be a scientific statement that 

 6   takes a contrary point of view, I'd 

 7   need to see the context for that. 

 8        Q.    Do most scientists accept 

 9   radioactive dating as a method for 

10   determining the age of rocks? 

11        A.    Yes. 

12              MR. BIRD:  I'm sorry, could 

13   I take a little walk down the hall 

14   here? 

15              MS. FRIEDLAND:  Sure.  Let's 

16   take a five-minute break. 

17              (A recess was taken.) 

18   BY MS. FRIEDLAND: 

19        Q.    Is it generally accepted 

20   scientific knowledge that the Earth is 

21   billions of years old? 

22        A.    Yes. 

23        Q.    Is it generally accepted 

24   scientific knowledge that the 

25   geological record is not the product of 
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 2   a single universal flood, but rather it 

 3   came about by deposits accumulating 

 4   over millions of years? 

 5        A.    Yes. 

 6        Q.    Is the statement, that the 

 7   average life was once 912 years, 

 8   consistent with scientific evidence? 

 9              MR. BIRD:  I'm sorry, I 

10   didn't hear the question. 

11        Q.    That the average human life 

12   was once 912 years, is that consistent 

13   with scientific evidence? 

14        A.    I'm just trying to think of 

15   what I actually know on that subject. 

16   And I'm not aware of how the ages of 

17   old human fossils would be determined. 

18              I will say that it's 

19   generally not accepted that a human 

20   being would live such a long span. 

21        Q.    Do you know of any 

22   scientific evidence to support the 

23   notion that humans ever lived for 912 

24   years? 

25        A.    No. 
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 2        Q.    Is it consistent with 

 3   scientific evidence to think that the 

 4   average human life span was once 400 

 5   years? 

 6        A.    With the same caveat as 

 7   before, I don't know how the ages of 

 8   long deceased humans are determined. 

 9   But certainly the majority view is that 

10   that is not the case. 

11        Q.    Is the statement that the 

12   entire world was covered with flood 

13   waters at a time when humans inhabited 

14   the world consistent with scientific 

15   evidence? 

16        A.    No. 

17        Q.    Is the statement that 

18   fossils are probably the result of one 

19   major catastrophe, a catastrophic 

20   flood, consistent with scientific 

21   evidence? 

22        A.    No. 

23        Q.    Is the statement that man 

24   is completely separate from the animal 

25   kingdom consistent with scientific 
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 2   evidence? 

 3        A.    I guess it depends on what 

 4   completely separate means.  Certainly 

 5   humans share much, many physical 

 6   characteristics in common with all 

 7   other animals.  And the majority of the 

 8   scientific community -- I'm sorry, I've 

 9   forgotten the question. 

10        Q.    I'll ask the next question. 

11   Does the majority of the scientific 

12   community believe that man shares a 

13   common ancestor with other animals in 

14   the animal kingdom? 

15        A.    Yes. 

16        Q.    And you yourself believe 

17   that as well? 

18        A.    Yes. 

19        Q.    This may be another way of 

20   asking the same question, but is the 

21   statement that man did not arise from 

22   any pre-existing life form consistent 

23   with scientific evidence? 

24        A.    I'm having a little 

25   difficulty with the phrasing, is 
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 2   consistent with.  Because the evidence 

 3   is, always under determines a 

 4   conclusion.  I'll say that most 

 5   scientists think that humans arose from 

 6   pre-existing life forms. 

 7        Q.    Do you know of any 

 8   scientific evidence to the contrary? 

 9        A.    The evidence to the contrary 

10   is indirect, and it is this:  That we 

11   know of no mechanism, we know of no 

12   physical process, by which a creature 

13   with such completely remarkable 

14   characteristics as humans could be 

15   produced from a pre-existing animal 

16   form.  Most scientists assume that 

17   there must be a process which did such 

18   a thing, because there are many 

19   similarities and physical 

20   characteristics between humans and 

21   other species, and because they know of 

22   a mechanism that causes at least small 

23   changes in biological forms. 

24              The conclusion that that 

25   mechanism does actually explain the 
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 2   development of humans is an 

 3   extrapolation well beyond the data, 

 4   which is, I think, a reasonable 

 5   inference.  And I personally am happy 

 6   to think that such a thing might have 

 7   happened.  But a different person 

 8   might -- who weights the evidence 

 9   differently, could, I think, reasonably 

10   come to a different conclusion and say 

11   either that we do not know if humans 

12   arose by a certain process by which 

13   they are derived from other life forms, 

14   or they could say based on our 

15   incomplete knowledge, the difficulty of 

16   the problem and other nonscientific 

17   considerations, then it strikes them as 

18   reasonable to say that that did not 

19   happen. 

20        Q.    Is the statement that it is 

21   clear -- I'll say, quote, it is clear 

22   that the facts of modern science agree 

23   marvelously with the biblical account 

24   of creation, close quote, consistent 

25   with scientific evidence? 
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 2        A.    I would have to read that in 

 3   context. 

 4        Q.    That one I know I have. 

 5        A.    Okay. 

 6        Q.    That is on, I think you 

 7   have the A Beka book, it's on page 396. 

 8   Most of it is in bold, it's right above 

 9   the quote on the top left. 

10              "It is clear, however, that 

11   the facts of modern science agree 

12   marvelously with the biblical account 

13   of creation." 

14        A.    Okay.  Do you mind if I read 

15   the page or so before that? 

16        Q.    That's fine. 

17        A.    Well, from that text I 

18   couldn't actually evaluate that 

19   statement.  I think they are indicating 

20   that some observations are consistent 

21   with their interpretation of the Bible, 

22   that is, that the origin of life is a 

23   problem that is still unsolved, that 

24   there seem to be sudden changes in the 

25   fossil record which when interpreted in 
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 2   their framework they seem to think 

 3   is -- supports their point of view. 

 4              So it's a -- if one could -- 

 5   one could look at the record, or at the 

 6   scientific evidence, within a minority 

 7   or nonaccepted framework, and see how 

 8   well it fits to the framework.  How 

 9   well it fits is going to be a judgment 

10   call. 

11              I myself find the standard 

12   interpretation of a long history of 

13   life on Earth and common descent 

14   persuasive, but it's also true there 

15   are many unsolved problems.  And how 

16   one weighs those problems against the 

17   framework which one is interpreting it 

18   in, one could come to -- one could come 

19   to such a conclusion. 

20              I myself would not come to 

21   that conclusion, but then again I 

22   myself would not say that the data 

23   marvelously support Darwin's theory 

24   either.  So I think there is a lot of 

25   room for interpretation. 
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 2        Q.    Is it your understanding 

 3   that the biblical account of creation 

 4   says that the Earth is approximately 

 5   10,000 years old or younger? 

 6        A.    I understand that's how it's 

 7   interpreted, but I'm not a biblical 

 8   scholar.  So I think people, even just 

 9   among religious groups, they dispute 

10   that.  So I know that a lot of people 

11   do accept that. 

12        Q.    Including the A Beka book? 

13        A.    Yes. 

14        Q.    And would it be an accurate 

15   statement to say that the facts of 

16   modern science agree marvelously with 

17   that assertion, that the Earth is 

18   10,000 years old or less? 

19        A.    In my opinion, no. 

20        Q.    How about whether the facts 

21   of modern science agree marvelously 

22   with the notion that humans do not 

23   share a common ancestor with other 

24   animals, which I think you'd agree is 

25   also part of the biblical account of 
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 2   creation? 

 3              MR. BIRD:  Asked and 

 4   answered. 

 5              THE WITNESS:  I'm sorry? 

 6              MR. BIRD:  That's just an 

 7   objection, but please go ahead and 

 8   answer. 

 9        A.    Could you repeat the 

10   question? 

11        Q.    Yes.  Do you think that the 

12   facts of modern science agree 

13   marvelously with the assertion that 

14   humans do not share a common ancestor 

15   with other animals? 

16        A.    I would not -- I believe I 

17   discussed that point before, that the 

18   difficulty is that no known mechanism 

19   is available that would produce an 

20   organism such as a human starting from 

21   a pre-existing nonhuman form. 

22              In my own weighing of the 

23   evidence, I think that the facts do 

24   support the common ancestry of humans 

25   with other animal forms. 
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 2              But if one takes a different 

 3   point of view, I could see that one 

 4   could be -- could reasonably doubt it. 

 5        Q.    Is there scientific 

 6   evidence to support the statement that 

 7   much variety within the human race has 

 8   developed from the eight people who 

 9   left the ark? 

10        A.    No. 

11        Q.    Is there scientific 

12   evidence to support the statement that 

13   there is no sign of a change in plant 

14   life evolutionarily or otherwise? 

15        A.    Could I read that in 

16   context? 

17        Q.    Sure.  Page 403 of A Beka. 

18   It's the right-hand column, right under 

19   the quote.  I guess it actually says 

20   evolutionary, not evolutionarily. 

21        A.    Okay. 

22        Q.    "For example, there is no 

23   sign of a change in plant life 

24   evolutionary or otherwise. 

25        A.    Let me say two things about 
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 2   that -- I'm sorry, I lost my place. 

 3   Where was that again; 403? 

 4        Q.    On the top of the 

 5   right-hand column on 403 under the 

 6   quote. 

 7        A.    Okay.  Let me say two things 

 8   about that.  First, it's -- I don't 

 9   think the statement as it stands is 

10   correct. 

11              And the second thing is that 

12   this chapter is actually just the 

13   inclusion of an article from the year 

14   1959 by a physics teacher in Indiana. 

15   And I don't regard this as a part of 

16   the actual academic content of the 

17   book, but rather an additional 

18   viewpoint, an additional essay which 

19   was put in the book, was added to the 

20   book. 

21        Q.    Is there scientific 

22   evidence to support the statement that 

23   the ice age has probably never 

24   happened? 

25              MR. BIRD:  What page? 
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 2              MS. FRIEDLAND:  That is in 

 3   Bob Jones on page 214.  This is Bob 

 4   Jones, third edition, page 214. 

 5        A.    Could I see that? 

 6        Q.    Yes.  Here it is. 

 7              The exact way that it's put 

 8   in the book is, the first sentence of 

 9   the third paragraph, "the ice age is as 

10   described by most evolutionists 

11   probably never happened." 

12        A.    I am not a geologist, but I 

13   have heard of no evidence that strongly 

14   contradicts ice ages. 

15        Q.    On page 214 of the same 

16   book, Bob Jones, third edition, it 

17   says, in the second bullet in the pink 

18   box on the right-hand column. 

19        A.    What page? 

20        Q.    I'm sorry, let me describe 

21   it again.  This is page 216 of Bob 

22   Jones.  And I'm looking at the 

23   right-hand column in the pink box, at 

24   the first bullet, but the second 

25   sentence of it, where it says "it can 
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 2   be demonstrated, however, that the 

 3   decay rate can be inconstant." 

 4        A.    I missed this. 

 5        Q.    Let's read the whole 

 6   bullet.  "The method assumes that the 

 7   carbon-14 decay rate is constant.  It 

 8   can be demonstrated, however, that the 

 9   decay rate can be inconstant." 

10              Is there scientific evidence 

11   to support that statement? 

12        A.    Give me a minute to read a 

13   little bit back here. 

14              Again, this is not my area 

15   of expertise.  But nonetheless, the 

16   explanation that is offered there that 

17   carbon-14 is formed by irradiation of 

18   nitrogen in the atmosphere, and 

19   therefore depends on the amount of 

20   radiation reaching the atmosphere, does 

21   present a point whereby the amount of 

22   carbon-14 might fluctuate over time. 

23        Q.    The amount of carbon-14 or 

24   the decay rate of carbon-14? 

25        A.    Oh, the amount of carbon-14. 
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 2        Q.    So do you know of any 

 3   evidence that the decay rate of 

 4   carbon-14 can be inconstant? 

 5        A.    Let me read again. 

 6              I do not know of any such 

 7   data. 

 8        Q.    On page 226 of the same 

 9   book, in the first paragraph, under the 

10   heading "mutations and evolution," the 

11   third sentence says "gene mutations, 

12   however, are random and have never been 

13   shown to increase the amount of genetic 

14   information." 

15              Is that consistent with 

16   scientific evidence? 

17        A.    Yes, it is. 

18        Q.    Going back to A Beka, page 

19   73 of A Beka.  In the box called "the 

20   power to change matter," in the last 

21   full paragraph on the right, it says 

22   "the great coal deposits in the bowels 

23   of the earth are the fossil remains of 

24   the luxurious antediluvial plant life 

25   which was wiped away and buried in the 

 

page 175 



 1                MICHAEL J. BEHE 

 2   great flood." 

 3              Is that consistent with 

 4   scientific evidence? 

 5        A.    I have two things to say. 

 6   First is that no, in my understanding 

 7   it is not consistent with scientific 

 8   evidence. 

 9              The second point is that 

10   this is an essay called The wonders of 

11   creation by a man named Alfred 

12   Rehwinkel, which has been added to the 

13   textbook.  So I would not consider this 

14   part of the text itself, the scientific 

15   content of the text. 

16        Q.    Is creationism a scientific 

17   theory? 

18        A.    Opinions differ, not only 

19   among -- well, even among philosophers 

20   of science, to the extent I've read. 

21   Some philosophers of science who 

22   subscribe, do not subscribe to 

23   creationism, and who think that the 

24   standard explanation of evolution is 

25   correct. 

 

page 176 



 1                MICHAEL J. BEHE 

 2              Some think that yes, it is a 

 3   scientific theory which could have been 

 4   true, but that it has been falsified. 

 5   Other people disagree and say they 

 6   think that it is not a scientific 

 7   theory. 

 8              So it depends a lot on the 

 9   philosophical question of what is a 

10   scientific theory. 

11        Q.    Do you think it's a 

12   scientific theory? 

13        A.    Parts of it are and parts of 

14   it are not.  To the extent that it 

15   relies on physical evidence and 

16   inference, it is a scientific theory. 

17   To the extent that it relies on sacred 

18   writings and revelations, it is not a 

19   scientific theory. 

20        Q.    How would you define 

21   creationism? 

22        A.    Well, that's a good 

23   question.  There are many different 

24   definitions of creationism, just as 

25   there are many different definitions of 
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 2   evolution. 

 3              In most of my -- in my 

 4   discussion so far, I had implicitly in 

 5   mind what is perhaps the most popular 

 6   understanding of creationism, which is 

 7   a literal interpretation of the Book of 

 8   Genesis in the Bible, in which the 

 9   Earth was created by God on the order 

10   of 10,000 or so years ago, and the 

11   major groups of animals were also 

12   created at that time in one week. 

13              However, there are people 

14   who call themselves creationists, who 

15   span a very, very wide range of views, 

16   from those who differ in some details 

17   with the young Earth creation as I've 

18   just described, to people who would be 

19   hard to distinguish from standard 

20   evolutionary theory. 

21              Some people call themselves 

22   evolutionary creationists, some 

23   religious people who believe in God 

24   think that God is behind all of the 

25   world and the universe, who intended 
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 2   life to develop over time and set up a 

 3   universe to bring that about.  And 

 4   sometimes, just to make a kind of a 

 5   point, they call themselves 

 6   evolutionary creationists to emphasize 

 7   that they are religious folks who think 

 8   that God is the creator but used the 

 9   process that most scientists think 

10   occurred. 

11              There are creationists who 

12   are called old Earth creationists who 

13   think that the Earth and universe are 

14   indeed billions of years old, that the 

15   universe developed pretty much as 

16   modern astronomers and physicists 

17   claim, but that the origin of life and 

18   origin of major groups of animals 

19   required special supernatural action. 

20              So such people do not 

21   believe in universal common descent, 

22   they think that major groups of animals 

23   are not related, but they agree with 

24   much else, that evolutionary theory and 

25   physics and astronomy contend.  And 
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 2   there are other variations too. 

 3        Q.    Young Earth creationists, 

 4   though, as you first defined it and 

 5   said it was most common, that's the 

 6   position articulated in A Beka and Bob 

 7   Jones, right? 

 8        A.    Yes. 

 9        Q.    And is that form of 

10   creationism, young Earth creationism, 

11   as you defined it, a scientific theory? 

12        A.    Well, again, parts of it 

13   could be and parts of it might not be. 

14              It's interesting to note 

15   that the textbooks that are used in 

16   approved courses in California schools 

17   that I reviewed do in fact mention the 

18   belief that the Earth was young and 

19   that major groups of organisms were 

20   thought to have been created by God. 

21              They then go on to say that 

22   Darwin's theory and subsequent 

23   developments in science render that 

24   explanation implausible to them.  But 

25   nonetheless, they do discuss it.  And 
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 2   they discuss evidence which they think 

 3   tells against the previously held idea. 

 4              So if you can have physical 

 5   evidence which can disprove a 

 6   contention, then the contention, the 

 7   original contention, might be wrong, 

 8   but it was a scientific contention.  If 

 9   it was not a scientific contention, 

10   then no physical evidence could count 

11   against it.  And so folks who argue 

12   against the claim that the Earth is 

13   young or that common descent is -- or 

14   they argue that common descent is true 

15   and that special creation is false, if 

16   they argue that by pointing to facts 

17   such as common gene structures in 

18   different species, or in the way that 

19   layers are formed in the sedimentary 

20   rocks of the earth, they are in effect, 

21   whether they know it or not, conceding 

22   that this was a scientific claim, that 

23   young Earth creation was a scientific 

24   claim because they are using scientific 

25   evidence to try to refute it. 
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 2        Q.    Do you think these books 

 3   treat -- do you think these books treat 

 4   creationism as a scientific theory in 

 5   the way you just described, using 

 6   evidence, scientific evidence to refute 

 7   it? 

 8        A.    They partially treat it as a 

 9   scientific theory.  And partially they 

10   treat it as a religious idea, because 

11   clearly they base it on the Bible and 

12   they are quite explicit about that. 

13   But they do attempt, a number of 

14   points, to gather physical evidence to 

15   support their contentions.  They also 

16   try to refute evidence that has been, 

17   physical evidence that has been offered 

18   to contradict creationist claims. 

19              So in doing that, in arguing 

20   about physical evidence, whether one 

21   thinks it's persuasive or not, they are 

22   engaging in a scientific argument. 

23        Q.    I would like to go back to 

24   a couple, or at least one more example 

25   of how you applied your methodology, 
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 2   this is something we were talking about 

 3   this morning, so I'm going to go back 

 4   to that topic. 

 5              On page G in the nice 

 6   blow-up charts at the back of your 

 7   record, you talk about standard 7.f. 

 8        A.    Yes. 

 9        Q.    Which is how to solve the 

10   Hardy-Weinberg equation to predict the 

11   frequency of genotypes in a population, 

12   given the frequency of phenotypes. 

13        A.    Yes. 

14        Q.    And with an asterisk you 

15   said page 173 in the Bob Jones third 

16   edition book. 

17              The Hardy-Weinberg equation 

18   isn't on this page, is it? 

19        A.    Let me read it again, 

20   please. 

21              It does not state an 

22   equation.  But it describes the -- it 

23   describes the topic that the equation 

24   concerns. 

25        Q.    In the sense that it talks 
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 2   about Hardy-Weinberg equilibrium? 

 3        A.    The Hardy-Weinberg 

 4   principle, yes.  And the Hardy-Weinberg 

 5   equilibrium as well, yes. 

 6        Q.    Standard 7.e, the one above 

 7   7.f, is the conditions for 

 8   Hardy-Weinberg equilibrium in a 

 9   population and why these conditions are 

10   not likely to appear in nature, in 

11   nature or population.  I am not sure; 

12   maybe there is something missing there. 

13   And why these conditions are not likely 

14   to appear in nature is probably what it 

15   should say. 

16        A.    Okay. 

17        Q.    Maybe we should look at the 

18   actual standard to see what it says. 

19   So this was Exhibit 1150.  Yes, it's 

20   what I thought. 

21              At the bottom of F 75, 

22   students know the conditions for 

23   Hardy-Weinberg equilibrium in a 

24   population and why these conditions are 

25   not likely to appear in nature. 
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 2              Is there anything on this 

 3   page that goes beyond what you would 

 4   have included to meet 7.e? 

 5        A.    No, with a star, an 

 6   asterisk, which I have for 7.f, that 

 7   indicates that I think a teacher could 

 8   use the material on the indicated page 

 9   as a springboard for discussion of the 

10   topic.  And since the Hardy-Weinberg 

11   equation does not appear on the page 

12   but there is a discussion of the 

13   principle, then in my view a teacher 

14   could easily go to the blackboard, 

15   write down the equation, do some 

16   elementary algebra to see what the 

17   equation predicts about genotype 

18   frequency. 

19        Q.    Would any book that met 7.e 

20   meet 7.f then? 

21        A.    Yes, it would. 

22        Q.    Looking back at the A Beka 

23   book for another example.  8.e is 

24   "analyze fossil evidence with regard to 

25   biological diversity, episodic 
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 2   speciation and mass extinction."  And 

 3   you have A Beka meeting that on page 

 4   366.  And you have it with two stars, 

 5   which indicates that it was discussed 

 6   skeptically. 

 7              Could you describe for me 

 8   how you determined from this page that 

 9   this standard was met? 

10        A.    Yes.  The text describes the 

11   fact that there are fossils, there are 

12   fossils in sedimentary rocks, that 

13   there is evidence that many of the 

14   fossils, organisms that appear in the 

15   fossil record are no longer there, no 

16   longer exist on Earth.  That therefore 

17   there must have been a mass extinction. 

18              And they discuss speciation 

19   skeptically, they discuss -- they 

20   discuss what they perceive as 

21   insufficient transitional forms in the 

22   fossils, that this counts against the 

23   standard, they claim that this counts 

24   against the standard interpretation. 

25              They then go on to discuss 
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 2   what has been, some things that has 

 3   been written about the fossil record, 

 4   including the concept of punctuated 

 5   equilibrium, which was developed by 

 6   Stephen J. Gould and a few others.  And 

 7   they go on to point out shortcomings of 

 8   that idea. 

 9        Q.    You talked before about 

10   how, when you evaluated whether a 

11   standard was met, you put a -- you 

12   didn't consider statements that you 

13   considered religious and only 

14   considered scientific statements. 

15              Are there statements in this 

16   discussion that you put aside or was 

17   this all a scientific discussion? 

18        A.    I put aside -- let me go 

19   back and go through this line by line 

20   then, I guess. 

21              The statement that most 

22   fossils were buried in the flood of 

23   Noah I would bracket as a religious 

24   statement. 

25        Q.    The whole sentence, would 
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 2   you bracket the whole sentence, or only 

 3   the second half of that sentence? 

 4        A.    Yes, the second half.  Where 

 5   it states that the billions of fossils 

 6   were probably buried by the flood. 

 7              Whenever it talks about the 

 8   flood, I would bracket that, again, as 

 9   a religious commentary on this subject. 

10              Clearly I think that when 

11   you say that, as they do on page 367 at 

12   the top in bold, if you're viewing the 

13   record from a biblical perspective, 

14   then you are looking at it from a 

15   perspective which is at least partially 

16   informed by a religious text.  So I 

17   would consider that to be a religious 

18   statement as well. 

19              They talk about Darwin 

20   expecting many, many transitional 

21   forms, that's certainly a scientific 

22   statement.  And they discuss what they 

23   think the fossil record should look 

24   like if Darwin's theory were true.  And 

25   again, that's certainly a scientific 
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 2   statement. 

 3              They discuss more and more 

 4   about whether the fossil record is what 

 5   one should expect if Darwin's theory of 

 6   evolution is true, and they criticize 

 7   that.  All of that discussion is 

 8   scientific at first glance. 

 9              They then refer to a verse 

10   from Genesis, or several verses from 

11   Genesis; that's certainly a religious 

12   observation or commentary. 

13              Then their discussion of 

14   punctuated equilibrium and the hopeful 

15   monster hypothesis, which was proposed 

16   in the 1940s, by a person who was 

17   skeptical, a scientist who was 

18   skeptical of Darwin's theory of 

19   evolution, Schindwolf, I think.  I've 

20   forgotten his name.  That is a 

21   scientific discussion. 

22              So I guess to the end of 

23   page 369 is a scientific discussion as 

24   well. 

25        Q.    Including what's in the 
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 2   green box? 

 3        A.    No, I was not including the 

 4   green box.  Let me look at that now. 

 5              It starts off by saying what 

 6   the Bible teaches; so that's clearly a 

 7   nonscientific point of view which has 

 8   been added to the text. 

 9              They explain the geological 

10   column, and that's a rendition or an 

11   explanation of scientific idea. 

12              Then they criticize the 

13   geological column.  Which I must say I 

14   certainly don't agree with their 

15   interpretation of the history of the 

16   Earth, but it's always good in my 

17   viewpoint to criticize scientific 

18   evidence to point out limitations of 

19   it, whether they eventually support the 

20   point that they are arguing or not, but 

21   it's good for a student to see some 

22   limitations of data. 

23              And they go on to criticize 

24   it.  It's more, some of this is more 

25   persuasive, some is less persuasive, 
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 2   but there is no further citing of bible 

 3   verses or discussion of religious 

 4   concepts.  So I would count that as 

 5   scientific. 

 6              And then they have a table 

 7   of the standard ages of the Earth 

 8   represented in the geological column 

 9   with standard dates.  And that's 

10   certainly a scientific presentation. 

11              So I've got to the end of 

12   page 370 there.  Do you want me to 

13   continue on? 

14        Q.    No, that's okay.  Well, let 

15   me see if I do. 

16              Well, let me go back to page 

17   369.  This green box, I think we are 

18   sort of actually in the middle of the 

19   green box, because it does continue to 

20   page 371.  But in this green box you've 

21   said that some of the statements were 

22   religious and some were not, much of it 

23   was scientific.  So this little circle 

24   at the top of the green box, 

25   understanding the living creation, do 
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 2   you think that has any significance in 

 3   terms of identifying for the student 

 4   whether it's religious or not in the 

 5   box, the content of the box, whether 

 6   it's religious or not? 

 7        A.    No, I think one could do 

 8   without the little symbol and I think 

 9   the student would be able to understand 

10   what is religious and what is not. 

11   Because at other points in the book 

12   they explain that not all knowledge is 

13   scientific knowledge, that some 

14   knowledge comes from revelation.  And 

15   they explain that the Bible is 

16   revelation from God.  And so a student 

17   who had read that and reads the 

18   sentence, the Bible teaches something, 

19   should understand that that is a 

20   religious statement. 

21        Q.    If we go back to page 366, 

22   you said that the statement "countless 

23   billions of fossils are found in the 

24   Earth's crust, most of which were 

25   probably buried during the worldwide 
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 2   flood of Noah," you said we didn't need 

 3   to put that sentence aside because it's 

 4   not science. 

 5        A.    You corrected me and said 

 6   the first half -- 

 7        Q.    I'm sorry.  So countless 

 8   billions of fossils are found in the 

 9   Earth's crust, that part is science but 

10   the second half is not. 

11              And I think you said the 

12   sentence on the right column that talks 

13   about the post-flood environment you 

14   also said was not science. 

15              If we put out the parts that 

16   are not science there, where is the 

17   part that talks about mass extinction? 

18        A.    Under the section, fossil 

19   variety, the first sentence says 

20   "although many fossils represent plants 

21   and animals we see all around us, such 

22   as pines, ferns, insects, horses, 

23   snakes, et cetera, some fossils 

24   represent plants and animals that have 

25   become extinct."  Skip the next 
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 2   sentence.  "Some of the interesting 

 3   animals that are known only from 

 4   fossils include mammoths, dinosaurs, 40 

 5   foot long crocodiles, 2,000 pound 

 6   turtles, giant birds and eagle sized 

 7   dragon flies."  So that talks about 

 8   extinction of a large variety of animal 

 9   forms. 

10        Q.    And that was the part that 

11   you counted as dealing with mass 

12   extinction in the standard? 

13        A.    Yes. 

14              MS. FRIEDLAND:  Off the 

15   record. 

16              (A recess was taken.) 

17   BY MS. FRIEDLAND: 

18        Q.    How would you define the 

19   scientific method? 

20        A.    Well, I think the 

21   definitions that are found in the 

22   biology textbooks are pretty good.  And 

23   briefly it says, make observations, 

24   make a hypothesis about the 

25   observations, try to test your 
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 2   hypothesis.  If the test comes out as 

 3   expected, try to refine it.  If it does 

 4   not come out as expected, try to revise 

 5   your hypothesis. 

 6        Q.    When you say test your 

 7   hypothesis, how do you test the 

 8   hypothesis? 

 9        A.    Well, that's on a 

10   case-by-case basis depending on the 

11   hypothesis.  What you would normally do 

12   is look for an instance where your 

13   hypothesis might predict some feature 

14   of the world that we can observe, and 

15   if you go out into the world and find 

16   that feature, then that is supporting 

17   evidence for your hypothesis.  Or you 

18   could predict that something should not 

19   occur, and if you go out and it does 

20   occur that should test your hypothesis 

21   and count against it. 

22              So those are several 

23   possibilities. 

24        Q.    Would it be consistent with 

25   the scientific method to take the 
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 2   position that if conclusions contradict 

 3   the word of God, the conclusions are 

 4   wrong no matter how many scientific 

 5   facts appear to back them? 

 6        A.    That I think supersedes the 

 7   scientific method.  It's conceded I 

 8   think by all folks that the scientific 

 9   method only applies to a certain set of 

10   problems, that there are other ways of 

11   reasoning about the world, some of 

12   which -- some problems are not amenable 

13   to the scientific method. 

14              Additionally, everybody, 

15   whether they realize it or not, starts 

16   with a lot of assumptions in the back 

17   of their mind.  Often times they are 

18   not cognizant of it.  You know, such 

19   straightforward things as, you know, 

20   how do we know what we know, things 

21   that philosophers have puzzled over for 

22   a long time. 

23              The statement that the Bible 

24   is to be believed in preference to 

25   other sources of information, is not a 
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 2   scientific statement, it's essentially 

 3   a basic assumption. 

 4              Might I add, since you 

 5   haven't quite started the next 

 6   question:  That some people actually 

 7   state explicitly that science requires 

 8   a philosophical assumption of 

 9   materialism, that is, the assumption 

10   that nothing exists other than matter 

11   and energy.  And that's fine, but one 

12   has to recognize that's an assumption. 

13   And other people do not necessarily 

14   have to make the same assumption.  And 

15   it seems that some people, some 

16   religious communities, make other 

17   assumptions about what basic beliefs to 

18   give priority to. 

19        Q.    In applying the scientific 

20   method that you described, though, of 

21   making observations to test the 

22   hypothesis, is it consistent with that 

23   method that certain observations be 

24   disregarded for reasons -- for other 

25   reasons other than science; is that 
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 2   part of the scientific method, or can 

 3   it be part of the scientific method? 

 4        A.    Well, the scientific method 

 5   is never as straightforward as some 

 6   texts make one think.  Actually I 

 7   shouldn't say that because a couple of 

 8   the texts do a fine job in explicitly 

 9   pointing out that the scientific method 

10   is not a cookbook recipe, it's just a 

11   general description of how science 

12   proceeds most of the time. 

13              However, if one looks in the 

14   history of science, one sees examples 

15   where either evidence was ignored or 

16   people at least told other scientists 

17   that they should ignore certain 

18   evidence, or not allow the evidence to 

19   lead to certain conclusions. 

20              Let me give just a couple of 

21   examples.  In the early part of the 

22   20th century, the earlier part of the 

23   20th century, the big bang theory was 

24   first proposed because the red shift of 

25   galaxies was noticed and that was 
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 2   interpreted as galaxies moving away 

 3   from each other as if in the aftermath 

 4   of a giant explosion.  And that quickly 

 5   led to the implication that the 

 6   universe seemed to have a beginning, 

 7   which bothered a lot of people because 

 8   it seemed to have religious 

 9   implications.  And that engendered a 

10   lot of back and forth.  And some 

11   scientists claimed that the notion of a 

12   beginning to the universe was by 

13   definition unscientific.  And, 

14   therefore, no scientific conclusion, 

15   the scientific method was not allowed 

16   to lead to a conclusion that the 

17   universe had a beginning. 

18        Q.    Do you think they were 

19   right?  Is that a fair interpretation 

20   of the scientific method, or were they 

21   just being -- or were they just wrong? 

22        A.    They were confusing their 

23   own philosophical presuppositions with 

24   the scientific method, I think. 

25        Q.    So when someone does 
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 2   something like that, says that 

 3   something can trump observations, 

 4   that's going outside or -- going 

 5   outside of the scientific method rather 

 6   than being consistent within it? 

 7        A.    Well, it all gets really 

 8   very tricky.  Because it depends on 

 9   what one means by science. 

10              For example, some people 

11   have claimed that science is not 

12   allowed to come to the conclusion that 

13   something outside the universe has 

14   affected it, no matter how much 

15   evidence one thinks there is to the 

16   contrary.  And some, if memory serves, 

17   some organizations say that science 

18   must be limited to that conclusion. 

19   And said that, if any other conclusion 

20   is ipso facto, like earlier statements 

21   about the beginning of the universe, 

22   nonscientific. 

23              So in a sense it sometimes 

24   comes down to how one is going to 

25   define science, what you take as your 
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 2   bedrock presumptions about how the 

 3   universe really works, and none of 

 4   those are easy questions to get wide 

 5   agreement on or to really come to a 

 6   conclusion on. 

 7        Q.    I think I asked a question 

 8   similar to this before but I'm having 

 9   trouble moving my computer up, so in 

10   case I didn't:  Would it be consistent 

11   with the scientific method to take the 

12   position that all scientific facts and 

13   the interpretation of those facts must 

14   fit into the model prescribed by the 

15   word of God, and that a scientific 

16   fact -- if a scientific fact does not 

17   fit into the world view outlined in the 

18   Bible, it is either in error, and 

19   therefore not really a fact or is being 

20   misinterpreted? 

21              MR. BIRD:  Do you want to 

22   show him where that statement is said 

23   to be? 

24        Q.    In Bob Jones, on 204.  It's 

25   at the very bottom of the white box. 
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 2   The last two sentences of the white 

 3   box.  "All scientific facts and the 

 4   interpretation of those facts, 

 5   therefore, must fit into the model 

 6   prescribed by the word of God.  A 

 7   scientific fact that does not fit into 

 8   the world view outlined in the Bible 

 9   either is in error and therefore not 

10   really a fact or is being 

11   misinterpreted." 

12        A.    Could you repeat the basic 

13   question, please? 

14        Q.    Is that statement 

15   consistent with the scientific method? 

16        A.    I think it is consistent, 

17   because science itself relies on 

18   fundamental assumptions about the way 

19   the world works. 

20              A number of people have 

21   remarked in discussions of evolution 

22   and issues such as the origin of life 

23   that even if we don't know, I'll choose 

24   the origin of life just as an example, 

25   even if we don't now know how life 
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 2   originated, that does not mean we 

 3   should assume that something other than 

 4   standard physical and chemical 

 5   processes was required. 

 6              And there is a book by a man 

 7   named Robert Shapiro, who is a 

 8   professor of chemistry at New York 

 9   University and who is an origin of life 

10   researcher, who, I believe the title of 

11   the book is called Origins, A Skeptics 

12   Guide to Beginning of Life, in which he 

13   said that even if it took centuries and 

14   even if he explored, was able to 

15   explore every planet in the galaxy and 

16   was not able to see how life could 

17   originate by standard physical and 

18   chemical processes, then he would wait 

19   millions of years and he would explore 

20   every planet he could in neighboring 

21   galaxies, essentially making the point 

22   that his fundamental assumption was 

23   that life simply had to have occurred 

24   by that process. 

25              And therefore, any 
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 2   scientific study and scientific facts, 

 3   the interpretation of those facts, 

 4   quoting some language from page 204 of 

 5   the Bob Jones book, he's saying any 

 6   interpretation of those facts has to be 

 7   put into the framework that we live in 

 8   a material universe, there is nothing 

 9   else around. 

10              And while that's a popular 

11   view, it is philosophy, not science, 

12   it's a popular view among scientists, 

13   it is a philosophic view, not a 

14   scientific view. 

15              The publishers of Bob Jones 

16   have a different fundamental assumption 

17   from which other assumptions flow. 

18              But nonetheless, they do not 

19   tell their students to ignore any data, 

20   they tell them to test it.  In their 

21   book they actually have some 

22   discussions of ideas that have been 

23   presented by scientists who themselves 

24   were young Earth creationists and 

25   discuss for the benefit of their 
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 2   students why those models turned out to 

 3   be wrong.  So they emphasize to their 

 4   students just because a model fits with 

 5   their ideas does not mean it is 

 6   correct. 

 7              So I, again, these questions 

 8   are very philosophically weighted, but 

 9   I think with all those considerations 

10   in mind, one could say that this is in 

11   fact consistent with the scientific 

12   method. 

13        Q.    You said in your report on 

14   page 29, that the texts do not assert 

15   that science is secondary in its proper 

16   domain. 

17        A.    Yes, I remember that. 

18        Q.    What did you mean by that, 

19   the first sentence of the second 

20   paragraph on page 29? 

21        A.    By that I meant that the 

22   texts said that science is the method 

23   by which we investigate the natural 

24   world, the world as it's happening now, 

25   and that's how we make discoveries in 
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 2   medicine and engineering and all sorts 

 3   of other topics.  And the texts exhort 

 4   their students to value science.  They 

 5   do so explicitly in religious terms, 

 6   sometimes, they say that science more 

 7   or less is a gift from God, it's the 

 8   way that God allows us to explore the 

 9   world, which one assumes would more 

10   easily motivate students from the 

11   Christian background that this textbook 

12   is focusing on. 

13              So the texts value science, 

14   and that's what I meant. 

15        Q.    So in determining what 

16   science's proper domain is in a biology 

17   textbook, do you think the proper 

18   domain is valuing science, is that what 

19   I understand from your last answer, 

20   that you said because they value -- you 

21   gave sort of examples of how they value 

22   science, and said that that shows that 

23   they do not assert that science is 

24   secondary in its proper domain? 

25              That was a confusing 
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 2   question, I'm sorry, let me try that 

 3   again. 

 4              Let's just say it simply: 

 5   What do you think science's proper 

 6   domain is in a biology book? 

 7        A.    In a biology book or -- 

 8        Q.    In a biology book, in a 

 9   biology textbook. 

10        A.    What is science's proper 

11   domain?  To discuss observable facts 

12   and make reasoned inferences based on 

13   those facts. 

14        Q.    Would it be describing 

15   science as secondary to religion to say 

16   that all scientific facts and the 

17   interpretation of those facts must fit 

18   into the model prescribed by the word 

19   of God, and that a scientific fact -- 

20   this is the same quote we looked at 

21   before on page 204 -- and that a 

22   scientific fact that does not fit into 

23   the world view outlined in the Bible is 

24   either in error and therefore not 

25   really a fact or is being 
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 2   misinterpreted? 

 3        A.    Again, the word secondary is 

 4   modified by the phrase in its proper 

 5   domain.  Everyone agrees that science 

 6   has limits, science can't be used to 

 7   answer certain substantive questions, 

 8   like how much value we should put on 

 9   something, what we should -- ethical 

10   issues we should decide about.  So it's 

11   clear that science has limits. 

12              Within those limits, the 

13   question of the limits can be discussed 

14   and different people come to different 

15   conclusions.  But within the proper 

16   domain, within the proper limits of 

17   science, these texts confirm its 

18   importance. 

19        Q.    But those proper limits can 

20   include rejecting observations if they 

21   conflict with the Bible? 

22        A.    They do not reject 

23   observations.  They discount hypotheses 

24   or theories which might conflict with a 

25   philosophical and religious assumption, 
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 2   just as a number of scientists will not 

 3   entertain an explanation if it 

 4   contradicts their assumption that the 

 5   world is materialistic, in the sense 

 6   that the only thing that exists is 

 7   matter and energy. 

 8              So I don't think the texts 

 9   are doing anything that other 

10   scientific points of view don't do, 

11   it's just that most working scientists 

12   don't do it. 

13        Q.    You interpret the sentence, 

14   a scientific fact that does not fit 

15   into the world view outlined in the 

16   Bible either is an error or is being 

17   misinterpreted, to be referring to a 

18   theory, a scientific fact means a 

19   scientific theory? 

20        A.    Could you? 

21        Q.    It's the last sentence on 

22   page 204. 

23        A.    Page 204. 

24        Q.    You said they don't -- 

25        A.    204 of what, Bob Jones? 
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 2        Q.    Bob Jones, page 204, the 

 3   last sentence in the white. 

 4        A.    Okay. 

 5              The word, fact is put into 

 6   quotation marks because often times 

 7   the -- often times what a person takes 

 8   to be a fact is not something that you 

 9   can put your hand on or you can see 

10   with your own eyes or smell with your 

11   own nose.  But the fact is actually an 

12   interpretation of data.  And therefore 

13   I think, by the scare quotes around the 

14   word fact, they meant to imply not 

15   some -- something that we can easily 

16   observe over which there is little 

17   dispute, but rather this kind of 

18   assuming one's extrapolated views are 

19   actually fact. 

20              That's a little confusing, 

21   let me give you one example, which 

22   might make it clearer.  From the 

23   history of science, in the 19th 

24   century, physicists knew that light was 

25   a wave and that light travelled through 
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 2   outer space.  And they knew that waves 

 3   needed a medium through which to 

 4   propagate.  And so they thought that 

 5   outer space was filled with a substance 

 6   that they called the ether.  And there 

 7   is a famous article published in the 

 8   Encyclopedia Britannica by the most 

 9   famous physicist of the age, whose name 

10   escapes me, in which he said that the 

11   ether is the largest physical substance 

12   of which we have definite evidence. 

13              He calculated the density of 

14   the ether, he calculated other 

15   properties of it as well.  But it 

16   turned out that the ether was not a 

17   fact, it was an implication of their 

18   particular understanding of physics at 

19   that time.  Modern physics now 

20   discounts the notion of the ether. 

21              So that's a long way to say 

22   that I think the text here is using 

23   fact in that sense of something that's 

24   actually an assumption and not really a 

25   tangible -- 
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 2        Q.    Observation? 

 3        A.    Observation, yes. 

 4        Q.    You said in your report on 

 5   page 27 that you think it's personally 

 6   abusive and pedagogically damaging to 

 7   de facto require students to subscribe 

 8   to an idea.  I think you talked about 

 9   this earlier. 

10              Have you seen anything in 

11   the A through G guidelines that 

12   requires students to subscribe to an 

13   idea? 

14        A.    Let me explain my answer. 

15   There is nothing in the text of the A 

16   through G guidelines that requires a 

17   student to de facto subscribe to an 

18   idea.  But in my view, the way those 

19   guidelines are currently being 

20   enforced, by which courses are approved 

21   and which courses are rejected, it's 

22   clear that a text chosen by a private 

23   school is required to subscribe to a 

24   particular scientific theory. 

25        Q.    Have you seen anything that 
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 2   requires students, though, to subscribe 

 3   to an idea? 

 4        A.    In my view, if a student is 

 5   presented with material in a private 

 6   school and the private school is not 

 7   allowed to present material opposing 

 8   that view, and a student learns this 

 9   from the teachers that his parents have 

10   selected for him, then that is a de 

11   facto requirement for the student to 

12   subscribe to the view.  He must learn 

13   the view and he is given no alternative 

14   view, no arguments against the view. 

15   He's left helpless in the face of 

16   authority figures, including his own 

17   teachers, who are required to present a 

18   particular view to him. 

19              So while nobody is reading 

20   the student's mind to see if the 

21   student internally has assented to this 

22   theory, for all external purposes I 

23   would count that as a de facto 

24   requirement to subscribe. 

25        Q.    Would you say the same 
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 2   thing about consenting to an idea, you 

 3   also use that phrase? 

 4        A.    Yes, subscribe I use as a 

 5   simile for consent. 

 6        Q.    Would it be requiring 

 7   students to subscribe to an idea to 

 8   tell them -- I'm going to quote from 

 9   Bob Jones on 199, so I think we should 

10   go there, and I'm going to read from 

11   about the fourth sentence under 

12   nonChristian world views, so I'll start 

13   my question again. 

14              Would it be requiring 

15   students to subscribe to an idea to 

16   tell them that since the Christian 

17   world view comes from God, it is the 

18   only correct view of reality, anyone 

19   who rejects it will not only fail to 

20   reach heaven, but also fail to see the 

21   world as it truly is? 

22              MR. BIRD:  What page again? 

23              MS. FRIEDLAND:  199. 

24        A.    I think there is a critical 

25   difference between this and the way 
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 2   that the textbooks are being -- in the 

 3   way the topic of standard evolutionary 

 4   theory is handled, and that is, that 

 5   these textbooks are being used in 

 6   private schools, that the private 

 7   school, that the student doesn't have 

 8   to go to a private school, that the 

 9   private schools are being selected, I 

10   assume, at least for, at least part of 

11   the reason is for the viewpoint that 

12   they offer. 

13              And so that this is not a -- 

14   this is not an attempt to impose a 

15   viewpoint on a student that is 

16   unwelcome or alien, but a viewpoint 

17   that the student, or the parents of the 

18   student acting on their behalf, has 

19   already adopted.  So this is presenting 

20   material from that viewpoint in the 

21   text. 

22        Q.    For those students, once 

23   they are in the school, though, is a 

24   sentence like that requiring students 

25   to subscribe to the idea described? 
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 2        A.    I do not see that as 

 3   requiring a student to subscribe to a 

 4   particular idea.  I see that as 

 5   explaining the viewpoint that the 

 6   school has been set up to advocate and 

 7   which the student and their parents 

 8   want to hear. 

 9        Q.    Is it telling students that 

10   their conclusions must conform to ideas 

11   in the Bible, to tell them that -- this 

12   is the same sentence again -- since the 

13   Christian world view comes from God, it 

14   is the only correct view of reality. 

15   Anyone who rejects it will not only 

16   fail to reach heaven but also will fail 

17   to see the world as it truly is? 

18        A.    Can you repeat the first, at 

19   least, sentence? 

20        Q.    Would it be telling 

21   students that their conclusions must 

22   conform to the ideas in the Bible? 

23        A.    I do not agree with the 

24   words telling the students they must 

25   conform to this.  In my view the 
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 2   students who come into this school are 

 3   already persuaded of the correctness of 

 4   much of the viewpoint that this school 

 5   was set up to -- set up to defend or 

 6   educate on.  And I view this as an 

 7   explanation of the viewpoint or a 

 8   defense of the viewpoint or an 

 9   articulation of the viewpoint that this 

10   student already has. 

11        Q.    On page 204 of the Bob 

12   Jones book, third edition again, same 

13   book we've been using, it says, in the 

14   bottom paragraph, "since the God who 

15   created everything that scientists 

16   study is the same God who gave the 

17   Bible primary allegiance in scientific 

18   study should be to the unaltering 

19   standard of God's word.  This is the 

20   only consistent Christian position. 

21   All scientific facts and the 

22   interpretation of those facts therefore 

23   must fit into the model prescribed by 

24   the word of God, a scientific fact that 

25   does not fit into the world view 
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 2   outlined in the Bible is either in 

 3   error and therefore not really a fact 

 4   or is being misinterpreted." 

 5              Does that sentence require 

 6   students to consent to an idea, does 

 7   that paragraph require students to 

 8   consent to an idea? 

 9        A.    Well, as I discussed before, 

10   this paragraph is explaining the point 

11   of view that the students were put in 

12   the school to hear.  They are being -- 

13   this is the viewpoint that they come to 

14   the school with.  And so it's not 

15   requiring them to subscribe to anything 

16   that they don't already subscribe to or 

17   a viewpoint that they don't already 

18   want to learn more about. 

19              And I should point out that 

20   this viewpoint is, and this paragraph 

21   at least, has -- would probably be 

22   widely applicable not only to people 

23   who have a young Earth view, like the 

24   publishers of this book, but mostly to 

25   any theist who took their religion 
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 2   seriously, would think that there is a 

 3   reality beyond matter and energy, that 

 4   is positive and materialistic 

 5   philosophy.  And that that might -- 

 6   that might be important in 

 7   understanding parts of the world. 

 8              Additionally, I should point 

 9   out that this affirmation of the 

10   importance of the Bible is not a 

11   prescription for students to be some 

12   mindless automatons.  In parts of this 

13   text and the A Beka text, the authors 

14   have pointed to ideas that were thought 

15   to have been derived from the Bible in 

16   the past, one that I remember, although 

17   I can't cite a page number, that 

18   particularly impressed me, was the 

19   preformationist view of the generation 

20   of human life, where a homunculus was 

21   supposed to exist in the sperm of man, 

22   a little preformed baby.  And the text 

23   said that people believed this based on 

24   what they thought they read in the 

25   scripture, but the text says those 
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 2   folks' interpretation of scripture was 

 3   wrong, and you have to be very careful 

 4   in interpreting it. 

 5              So the book in my view 

 6   points out that just because somebody 

 7   said something's in the Bible does not 

 8   mean it's necessarily so.  It might be 

 9   misread, it might be ignoring some 

10   facts. 

11              And so the students are not 

12   taught to be uncritically accepting of 

13   every idea that's proclaimed in the 

14   name of the Bible, but to evaluate each 

15   argument on the proper basis, either 

16   from a religious point of view, a 

17   scientific point of view, or both. 

18        Q.    How do students know when 

19   they are thinking about a statement 

20   that, a scientific fact that does not 

21   fit into the world view outlined in the 

22   Bible either as an error and, 

23   therefore, not really a factor is being 

24   misinterpreted, whether the statement 

25   in the Bible that may conflict with one 
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 2   like this homunculus or not, how do 

 3   they know what interpretation of the 

 4   Bible they need to worry about 

 5   conflicting with? 

 6        A.    Well, this text does not 

 7   address that.  It does not say in much 

 8   detail or any detail, for all I can 

 9   remember, about why the particular view 

10   is now thought to be wrong, why they 

11   thought they were misinterpreting a 

12   biblical text.  That might be a topic 

13   for a different course in the school, 

14   an explicitly theological course. 

15              But the point I was making 

16   is simply that the students are not 

17   being taught in this biology textbook 

18   to take ideas that are ascribed to the 

19   Bible without questioning them. 

20        Q.    You've used the word 

21   viewpoints today and also in your 

22   report.  In your report on page 10 you 

23   said that all the textbooks contain 

24   material which is not strictly science 

25   but which concerns viewpoints. 
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 2              What do you mean by 

 3   viewpoints? 

 4        A.    Well, I guess by that I mean 

 5   opinions and ideas about nonscientific 

 6   topics. 

 7        Q.    Does any of the -- so 

 8   viewpoints means nonscientific 

 9   material.  Do any opinions and ideas 

10   about nonscientific topics -- okay. 

11              Does any of the material in 

12   the Holt or Prentice Hall books that 

13   you identified as nonscientific 

14   material, which I guess would be 

15   another way of saying viewpoints, it 

16   sounds like, does any of that material 

17   undermine the student's learning of 

18   biology? 

19        A.    Undermine? 

20        Q.    Undermine the student's 

21   learning of biology? 

22        A.    No; it simply addresses 

23   topics that are beyond the scope of 

24   biology. 

25        Q.    Does any of the 
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 2   nonscientific material in the Holt or 

 3   Prentice Hall texts conflict with 

 4   generally accepted scientific evidence 

 5   in biology? 

 6        A.    No, it generally addresses 

 7   topics that are not biological topics, 

 8   but rather ones that impinge on 

 9   biological topics. 

10        Q.    When you say impinge, do 

11   you mean conflict in any way? 

12        A.    No, I just mean intersect 

13   with, or have some biological aspects. 

14   Such as whether a patient should be 

15   tested for a contagious disease without 

16   his consent.  In order to discuss a 

17   topic like that, which some of the 

18   texts encourage students to discuss, 

19   one would have to know at least some 

20   biology, as well as discuss ethical, 

21   and legal and other issues. 

22        Q.    You say in your report that 

23   you looked at the syllabus for an 

24   agricultural biology class from Red 

25   Bluff Joint Union High School.  I have 
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 2   that syllabus here. 

 3              MS. FRIEDLAND:  And I've 

 4   again lost track of what number we are 

 5   up to.  I apologize. 

 6              (Deposition Exhibit 1157 for 

 7   identification, New Course Description, 

 8   production numbers UCPROD 0012186 

 9   through UCPROD 0012195.) 

10        Q.    On page 18 of your report 

11   when you talk about this syllabus, you 

12   say that it addresses the majority -- 

13   this is in the middle of the big 

14   paragraph in the middle of the page -- 

15   "thus, the University of California has 

16   approved a course which addresses the 

17   Department of Education standards for a 

18   foundational subject and also adds a 

19   particular additional viewpoint, that 

20   of an agricultural perspective." 

21              What did you mean by 

22   viewpoint when you said that? 

23        A.    Well, I meant material that 

24   was not directly relevant to the 

25   fundamental principles of biology. 
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 2        Q.    Is there anything on this 

 3   syllabus that suggests that the 

 4   viewpoint you identified would make the 

 5   content of the course different are 

 6   from a standard biology course? 

 7        A.    As I noted in my expert 

 8   report, the learning objectives of this 

 9   course are for the most part simply 

10   paraphrases of the California State 

11   Department of Education standards.  So 

12   since the course meets those standards 

13   or a large number of those standards, 

14   then I think -- I've forgotten what the 

15   question was. 

16        Q.    The question was is there 

17   anything on the syllabus that suggests 

18   that the viewpoint you identified would 

19   make the content of the course 

20   different from a standard biology 

21   course? 

22        A.    And the answer is -- well, 

23   from the syllabus it covers all of the 

24   standard biological content.  But it 

25   also discusses topics that are not 
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 2   normally discussed in a standard 

 3   biology course. 

 4              It discusses a number of 

 5   ways in which biological principles 

 6   affect the practice of agriculture and 

 7   the importance of those to agriculture. 

 8        Q.    Where is that on the 

 9   syllabus? 

10        A.    Well, I've only scanned it 

11   quickly, but number 52 under the 

12   learning objectives is plant 

13   physiology, reproduction and growth and 

14   how it relates to agriculture. 

15              If you'll give me a minute, 

16   I'll come up with a few others. 

17              Part of the program is in 

18   interpersonal leadership development, 

19   where students apparently are asked to 

20   participate in Future Farmers of 

21   America activities.  And there is 

22   supposed to be a supervised practical 

23   experience project where students will 

24   understand the relationship between a 

25   supervised occupational experience 
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 2   project and their preparation for a 

 3   career.  One of the methods of 

 4   evaluation is participation in Future 

 5   Farmers of America. 

 6              So I won't look further.  So 

 7   there do seem to be some added aspects 

 8   that emphasize the agricultural -- that 

 9   emphasize agriculture and are added to 

10   a majority of the California State 

11   Department of Agriculture, or State 

12   Department of Education standards. 

13        Q.    Do those added aspects that 

14   emphasize agriculture conflict in any 

15   way with generally accepted scientific 

16   understandings of biology, as far as 

17   you can tell? 

18        A.    No, not as far as I can 

19   tell. 

20        Q.    Is there any reason to 

21   think that they would? 

22        A.    No. 

23              MS. FRIEDLAND:  Could we 

24   take a break so I could look at the 

25   syllabi that you looked at after you 
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 2   submitted your report? 

 3              MR. BIRD:  Okay. 

 4              Why don't you call out the 

 5   numbers so we know which we are talking 

 6   about, as you find them. 

 7              THE WITNESS:  Which numbers 

 8   should I call out? 

 9              MR. BIRD:  One has already 

10   been marked, which is Biology, from 

11   University High School, marked as 

12   Exhibit 1154.  So she means the other 

13   ones besides that one. 

14              THE WITNESS:  Okay. 

15              And what numbers should I 

16   call out for these? 

17              MR. BIRD:  Do you want me to 

18   identify them? 

19              MS. FRIEDLAND:  That would 

20   be fine. 

21              MR. BIRD:  The four general 

22   biology courses approved by UC that use 

23   the Holt and Prentice Hall texts are 

24   Biology from Golden Valley Charter 

25   School, UCPROD 0036578 through 81. 
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 2              Biology 1 from Douglas High 

 3   School, UCPROD 0014079 through 87. 

 4              Biology UC from Camptonville 

 5   Academy, UCPROD 0016021 through 25. 

 6              And Biology from Eagle's 

 7   Peak Charter School, UCPROD 0015158 

 8   through 63. 

 9              THE WITNESS:  And also 

10   these. 

11              MR. BIRD:  The three 

12   rejected courses from religious schools 

13   that he referred to, he's just handed 

14   me, which I refer to as coming from 

15   Exhibit 305 and possibly also from 

16   Exhibit 303, are Big Valley Christian 

17   High School, biology, UC 00016680 

18   through 81, and -- which is the 

19   checklist, and the course description, 

20   UCPROD 0047110 through 22.  I'm sorry, 

21   24. 

22              The second is Calvary 

23   Baptist Schools, Biology, the checklist 

24   is UC 00014130 through 31.  And the 

25   course description is UCPROD 0032885 
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 2   through 89. 

 3              The third is Redding 

 4   Christian School, Biology, the 

 5   checklist is UC 00013497, the course 

 6   description is UCPROD 0033008 through 

 7   15. 

 8              Which I'll hand to you.  And 

 9   we're always happy to take a break. 

10              MS. FRIEDLAND:  I might need 

11   five minutes or ten minutes to look at 

12   these. 

13              THE WITNESS:  That's fine. 

14              (A recess was taken.) 

15   BY MS. FRIEDLAND: 

16        Q.    Mr. Bird identified seven 

17   course syllabi before we just took this 

18   break that you reviewed after you 

19   submitted your report.  In your 

20   opinion, do any of those courses fail 

21   to prepare students for college work in 

22   biology? 

23        A.    No, they do not. 

24        Q.    So in your opinion all of 

25   those courses should have been 
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 2   approved? 

 3        A.    Yes, that's right. 

 4        Q.    Toward the end of your 

 5   report, on page 26, at the bottom, in 

 6   the middle of the paragraph at the 

 7   bottom, you say "the California State 

 8   Board of Education standards reflect 

 9   the knowledge generally accepted by the 

10   scientific community, as tables 1 

11   through 4 show, the Christian texts 

12   meet about the same number of standards 

13   as do the approved texts, thus by that 

14   measure they are as consistent with 

15   knowledge generally accepted by the 

16   scientific communities as the approved 

17   texts." 

18              When you say by that measure 

19   here, do you mean that they address the 

20   same number of standards? 

21        A.    They address approximately 

22   the same number of standards, and more, 

23   a larger number of standards than is 

24   listed in some course outlines as being 

25   the course content for some approved 
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 2   courses. 

 3        Q.    Did you mean anything else 

 4   when you said that the Christian 

 5   textbooks were as consistent with the 

 6   knowledge generally accepted in the 

 7   scientific community as the approved 

 8   texts? 

 9        A.    I meant that they covered 

10   the approximately the same number of 

11   standards so that whatever else they 

12   added to the textbook, they contained 

13   within them information about a large 

14   number of standards. 

15        Q.    And in counting how many 

16   standards they covered, you counted 

17   them as covering a subject even if they 

18   were skeptical about the generally 

19   accepted scientific interpretation? 

20        A.    Yes, that's correct. 

21        Q.    I've seen, I have to say, 

22   page proofs of your new book that's 

23   coming out I believe this week. 

24        A.    I hope you like it. 

25        Q.    I actually do.  That's not 
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 2   the point of my next question. 

 3              So in the first paragraph of 

 4   your new book, you say that Darwinism 

 5   is the most influential idea of our 

 6   time.  Why do you think it's the most 

 7   influential idea of our time? 

 8        A.    Because it's being widely 

 9   used in fields not only close to where 

10   it was, where it begun, in biology, but 

11   it has also influenced fields far 

12   removed from it, including legal 

13   analysis, literary theory, and so on. 

14        Q.    Given its influence, do you 

15   think it's reasonable for the 

16   University of California to take the 

17   position that students should 

18   understand Darwinism to be prepared for 

19   college? 

20        A.    I think it's reasonable for 

21   them to say that they need to 

22   understand Darwinism and to be prepared 

23   for college, but I don't think it's 

24   reasonable for them to say that they 

25   have to either subscribe to Darwinism 
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 2   or that they cannot hear other views. 

 3        Q.    And you personally agree 

 4   that Darwin's theory of evolution 

 5   should be taught in high schools? 

 6        A.    Yes, I do. 

 7        Q.    What should be taught about 

 8   it? 

 9        A.    Well, a lot -- much should 

10   be taught about it.  The basic idea 

11   should be explained about random 

12   variation and natural selection. 

13   Results consistent with the theory 

14   should be put forward as examples. 

15   Results inconsistent or difficult for 

16   the theory to explain should also be 

17   put forward. 

18              The claims of -- well, I 

19   guess then it should be pointed out 

20   that many scientists extrapolate this 

21   theory to explain much of life, but it 

22   should be pointed out more clearly to 

23   students what the extent of the 

24   extrapolation is. 

25              And in my opinion for 
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 2   development of critical reasoning 

 3   skills, students should be informed 

 4   that a number of biologists who are not 

 5   advancing a religious view, nonetheless 

 6   find Darwin's mechanism of random 

 7   mutation and natural selection 

 8   inadequate to explain the development 

 9   of life. 

10        Q.    You said results consistent 

11   with the theory should be put forward. 

12   What results are those? 

13        A.    Antibiotic resistance, 

14   selection of peppered moth versus a, 

15   dark and light varieties.  You know, a 

16   number of standard examples that are 

17   already discussed in textbooks. 

18        Q.    If we were writing a 

19   textbook from scratch, those two 

20   examples you would include as evidence 

21   consistent with the theory.  Is there 

22   other evidence that you would include 

23   in that category? 

24        A.    Well, I would use those as 

25   spring boards to show the evidence and 
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 2   also the difficulties of interpreting 

 3   the evidence. 

 4              For example, the peppered 

 5   moth information was widely touted as 

 6   the first example of natural selection 

 7   actually being shown to occur in 

 8   nature, you know, almost a hundred 

 9   years after Darwin's theory, finally 

10   somebody had shown selection in action. 

11   And yet a decade or so ago, people 

12   began to notice difficulties with the 

13   data that were being used to support 

14   that interpretation. 

15              And so I think it would be a 

16   very valuable exercise, and in the 

17   textbook I wrote I would certainly 

18   include this, to show students the 

19   difficulty in interpreting data on the 

20   selection of a rather minor trait in a 

21   modern species that we can study in 

22   real-time, and point out to them that 

23   we are trying to build theories of, not 

24   of modern species, but of very ancient 

25   species, where we have no idea what the 
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 2   selective pressures might have been, no 

 3   idea what genetic changes would have to 

 4   occur.  And, therefore, to kind of give 

 5   them a better impression of the real 

 6   difficulty and leaps of imagination 

 7   that have to go into building such a 

 8   theory. 

 9        Q.    Would you include evidence 

10   for common descent, or common ancestry? 

11        A.    Sure, I would.  I would say 

12   that Darwin himself spoke of common 

13   ancestry and really developed the 

14   notion of common ancestry, although it 

15   had been discussed before him.  And he 

16   saw his tree of life, where one or a 

17   few organisms give rise to the great 

18   variety of organisms in nature, as 

19   resulting from his mechanism of random 

20   variation and natural selection. 

21              But then you could also 

22   include difficulties with that idea. 

23   It's notoriously hard to pin down the 

24   evidence -- a theory-free version of 

25   evidence for some of the assertions of 
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 2   common descent. 

 3              For example, as was pointed 

 4   out in Jonathan Wells' book, Icons of 

 5   Evolution, some folks have gotten kind 

 6   of confused or confused the concept of 

 7   using similarity in structures of 

 8   different -- of parts of different 

 9   organisms as evidence for common 

10   descent, and then kind of arguing that 

11   they are the result of common descent 

12   because they show similarity. 

13              So the question of what is 

14   the evidence and what is the 

15   conclusion, which is a very, actually, 

16   intriguing idea and it's like many 

17   ideas upon close inspection not as 

18   simple as it seems, I think students 

19   would benefit from that.  But they 

20   certainly should know the idea of 

21   common descent and the difficulties and 

22   the evidence for it and the 

23   difficulties for interpreting some of 

24   the evidence. 

25        Q.    How about evidence that 
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 2   different species in their DNA, in 

 3   inactive parts of their DNA, have the 

 4   same mutations? 

 5        A.    Well, I think, I myself 

 6   think that's a very interesting point. 

 7   But I don't know if that's one of the 

 8   things you would include in a high 

 9   school biology textbook, there is so 

10   many other pressing issues to discuss. 

11   It would require a lot of explanation, 

12   a fair amount of time, I think, leading 

13   up to that concept.  But all in all I 

14   think it would be, it would be a good 

15   thing for students to know. 

16        Q.    You said that you think -- 

17   you were convinced by the evidence of 

18   common ancestry.  What is the evidence 

19   that convinces you of it and could 

20   that -- should that be included in a 

21   high school class? 

22        A.    Sure.  Anything that 

23   convinces me should be in a high school 

24   class. 

25              Well, as I state in my new 
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 2   book, one kind of evidence I find to be 

 3   particularly persuasive is the 

 4   occurrence of what for all intents and 

 5   purposes look like genetic accidents in 

 6   different species.  And in my book I 

 7   point out that humans and other primate 

 8   species, such as gorillas and chimps, 

 9   share features of their betaglobin gene 

10   locus. 

11              The betaglobulin gene is the 

12   gene for a one protein chain of 

13   hemoglobin.  And there are a number of 

14   genes in this region, some of which are 

15   functioning and are switched on and off 

16   at different points in the life of a 

17   developing primate. 

18              And the region also contains 

19   nonfunctional genes called pseudo genes 

20   in the same relative position in the 

21   genomes of both humans and chimps. 

22              Additionally, some of the 

23   pseudo genes have the same features 

24   which preclude them from successfully 

25   coding for a protein chain.  They have 
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 2   those features in both species. 

 3              I judge that evidence to be 

 4   strongly compatible with common 

 5   descent.  I would be delighted if that 

 6   were taught in a biology classroom. 

 7              One counterargument, 

 8   however, that a person who was 

 9   skeptical of the idea of common descent 

10   would come up with is the indirect 

11   argument that I alluded to earlier in 

12   the day, that there is no known 

13   mechanism where random variation could 

14   lead to the features of a human 

15   starting with the features of another 

16   primate.  Humans have remarkable 

17   capacities, including our ability to 

18   think, other anatomical changes and so 

19   on.  And if a person were skeptical 

20   that those could be explained in terms 

21   of common descent, he might well judge 

22   that the type of evidence that I point 

23   to, while interesting and perhaps a 

24   problem to be explained, is not enough 

25   in his view to tip the balance to 
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 2   thinking that common descent was 

 3   credible. 

 4              So in a lot of respects some 

 5   of these things are judgment calls 

 6   depending on your prior disposition 

 7   about how the world works, what's 

 8   possible, what's more likely, what 

 9   evidence weighs stronger than other 

10   evidence. 

11        Q.    Just because the mechanism 

12   has -- no one knows what the mechanism 

13   is, do you think that that means you 

14   shouldn't teach the evidence for common 

15   descent or that you should present the 

16   evidence for common descent and then 

17   present the fact that the mechanism 

18   hasn't been explained? 

19        A.    No, you should teach -- 

20   everybody agrees on the evidence, for 

21   example, this example that I talked 

22   about the betaglobin gene locus that I 

23   talked about, everybody agrees, the 

24   sequence is the sequence.  The question 

25   is how do we interpret that evidence. 
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 2   And if you have a model whereby 

 3   creatures descent from other creatures 

 4   by a process of random variation and 

 5   natural selection, that might well be 

 6   consistent with that model. 

 7              But if you have -- if you 

 8   ask yourself, or if you say to yourself 

 9   there is no mechanism whereby one 

10   creature could give or no mechanism we 

11   know of to give rise, for one creature 

12   to give rise to a radically different 

13   type of creature, you might say those 

14   are interesting coincidences, but maybe 

15   there is a different explanation 

16   waiting out there for that fact. 

17              So again, the question of 

18   how to judge all of these relevant, all 

19   of these relevant factors, is not 

20   always straightforward.  I myself come 

21   to one conclusion, but people whose 

22   intelligence I respect come to other 

23   conclusions. 

24        Q.    And I was really just 

25   asking about what evidence should be 
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 2   presented, not necessarily how the book 

 3   should draw a conclusion one way or the 

 4   other. 

 5        A.    Okay. 

 6        Q.    What about evidence for the 

 7   age of the Earth, would you present 

 8   evidence that the Earth is billions of 

 9   years old; and, what evidence would 

10   that be? 

11        A.    Yeah, I think -- 

12              MR. BIRD:  Just to clarify 

13   the question:  I think it presupposes 

14   an earlier question, which was if he 

15   was developing a book, is that correct? 

16              MS. FRIEDLAND:  Well, a book 

17   that is college preparatory. 

18        A.    Biology book? 

19        Q.    Yes. 

20        A.    Well, I'm not a geologist. 

21   But I would probably include much of 

22   the evidence which is included in the 

23   texts that I reviewed, the Holt, the 

24   Prentice Hall, and discussed even from 

25   a skeptical point of view in the 
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 2   Christian texts, that is, radioactive 

 3   dating. 

 4              One could also talk about 

 5   physical theories like the development, 

 6   the evolution and development of the 

 7   universe, you could talk about the 

 8   ratio of hydrogen to helium, which fits 

 9   in well in the big bang theory, which 

10   implies that the universe is very old. 

11              So one could pick and choose 

12   among that data.  I have no reason to 

13   think that the data that's presented is 

14   not the -- is less than appropriate. 

15              I think, frankly, additional 

16   arguments or data could be presented if 

17   one was intent on persuading a reader 

18   of the correctness of the view that the 

19   Earth is very old, and one could talk 

20   about mutation rates in DNA, how that 

21   predicts certain amounts of changes in 

22   genes and how that seems to fit the 

23   data.  So -- based on the Bible. 

24        Q.    Do you think -- so you sort 

25   of -- we were talking about how you 
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 2   would write a book, then you said if 

 3   someone is intent on persuading a 

 4   reader.  Let's look at the question of 

 5   what you think a student should know to 

 6   be prepared for college.  Is the answer 

 7   you just gave about the age of the 

 8   Earth the same if I phrased the 

 9   question that way? 

10        A.    Well, I'm a little confused. 

11        Q.    We started the discussion 

12   by saying you thought that people 

13   should know about Darwinism, and then 

14   we moved to saying well, what should 

15   they know.  And the question is 

16   premised, to be prepared for college 

17   people should know about Darwinism. 

18   I'm trying to figure out what they 

19   should know.  So, that's what -- 

20        A.    Well, I think much of the 

21   age of the Earth is discussed 

22   relatively implicitly in the biology 

23   textbooks.  It's interesting that the 

24   California state standards do not 

25   mention anything about the age of the 
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 2   Earth in their biology standards. 

 3              So I guess getting back to 

 4   the question of what should be included 

 5   in a biology text, I have no reason to 

 6   think that anything other than the 

 7   types of treatments that are present in 

 8   the current texts, such as the Holt and 

 9   the Prentice Hall text, would be -- 

10   would be better.  I think the treatment 

11   should be sufficient. 

12        Q.    Is there any other evidence 

13   of Darwin's theory or that scientists 

14   often rely on to support Darwin's 

15   theory that you think students should 

16   be presented with? 

17        A.    No.  I think that is a good 

18   sampling of the evidence that should 

19   give them an indication of Darwin's 

20   theory. 

21        Q.    Is that representative of 

22   the evidence that you think most 

23   scientists rely on to conclude that 

24   they agree with Darwinism? 

25        A.    Well, frankly most 
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 2   scientists, as I try to emphasize in my 

 3   book, don't distinguish between 

 4   Darwinism and evolution.  And one can 

 5   become very confused if one isn't clear 

 6   about what one means by those terms. 

 7              Darwin presented a very 

 8   specific theory of how life developed 

 9   over time, by random changes and 

10   natural selection. 

11              It's been my experience that 

12   when most scientists see that organisms 

13   differ or they see the change over 

14   time, they automatically ascribe the 

15   change to a Darwinian mechanism, often 

16   times because they -- that's not their 

17   field of interest, what's the mechanism 

18   of evolution, and because it's kind of 

19   the default assumption of many 

20   scientists. 

21              So the evidence I mentioned 

22   is the evidence that most scientists I 

23   think would think was good evidence 

24   pointing to Darwinian processes.  Just 

25   in general evolutionary processes 
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 2   probably would be different.  Things 

 3   like differences in gene sequences and 

 4   differences in fossil record and so on. 

 5        Q.    What evidence about the 

 6   fossil record do you think students 

 7   should be presented with? 

 8        A.    Well, I think they should 

 9   know that there are fossils of extinct 

10   forms of life, that they often times 

11   resemble modern creatures.  That if one 

12   looks in the geological record, that 

13   there seem to be certain fossils 

14   associated with certain rocks whose 

15   ages we have ways of estimating.  So 

16   that there seems to be a progression of 

17   different life forms over the history 

18   of life. 

19        Q.    Is there anything else that 

20   you think, any other evidence that 

21   students should be presented with? 

22        A.    I think that's broadly it. 

23        Q.    On page 5 of your report, 

24   the last sentence before number 3, you 

25   said "the second edition of the BJU 
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 2   text could be used with a separate 

 3   laboratory program." 

 4        A.    Um-hum. 

 5        Q.    Could you describe a book 

 6   that couldn't be used with a separate 

 7   laboratory program? 

 8        A.    Could I describe a book? 

 9        Q.    Does that distinguish it 

10   from any other kind of book or could 

11   any book be used with a separate 

12   laboratory program? 

13        A.    Any book which covered the 

14   standards of the California State Board 

15   of Education for high school biology 

16   could be used with a separate 

17   laboratory program, yes. 

18        Q.    In your report on page 10, 

19   you said, under number 4 in the middle 

20   of that paragraph, that the 

21   Christian -- you say they, but you are 

22   referring back to the Christian 

23   textbooks -- "can be used to address 

24   the great majority of topics listed in 

25   outlines of biology courses" -- 
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 2        A.    I'm -- 

 3        Q.    Sorry, that's not the 

 4   sentence I wanted to read, actually. 

 5              It's the last sentence of 

 6   that paragraph.  "Thus, in my opinion 

 7   the Christian textbooks address the 

 8   great majority of the topics that 

 9   should be addressed in a high school 

10   biology textbook to prepare high school 

11   students to do well in college level 

12   classes." 

13              You said a great majority. 

14   Are there additional topics that you 

15   think should be addressed? 

16        A.    Well, in that I was 

17   referring to the fact that they do not 

18   address all of the California State 

19   Department of Education standards, like 

20   the other two textbooks.  It wasn't 

21   that I had other topics in mind. 

22              MS. FRIEDLAND:  I don't have 

23   any other questions. 

24              MR. BIRD:  I have a few. 

25   Let's take a five-minute break so I can 
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 2   get my thoughts organized.  I may need 

 3   ten, but I'll go as quickly as I can. 

 4              MS. FRIEDLAND:  Okay. 

 5              (A recess was taken.) 

 6              MS. FRIEDLAND:  Could I just 

 7   say for the record I think that you 

 8   conferred with the witness before your 

 9   redirect. 

10              MR. BIRD:  I did, briefly. 

11   Most of the time I've been by myself, 

12   as you know, because he wasn't here. 

13              EXAMINATION BY 

14              MR. BIRD: 

15        Q.    Dr. Behe, your Ph.D. is 

16   from what institution? 

17        A.    The University of 

18   Pennsylvania. 

19        Q.    And is that a highly 

20   selective university? 

21        A.    Yes, it is.  It's an Ivy 

22   League university. 

23        Q.    And you currently teach at 

24   what university? 

25        A.    Lehigh University in 
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 2   Bethlehem, Pennsylvania. 

 3        Q.    How many years have you 

 4   taught there? 

 5        A.    Four about 22 years. 

 6        Q.    And what department do you 

 7   teach in? 

 8        A.    I teach in the department of 

 9   biological sciences. 

10        Q.    Is Lehigh University a 

11   highly selective university? 

12        A.    Yes, it is.  It's rated as 

13   highly selectively by U.S. News & World 

14   Report, and admits just a fraction of 

15   students who apply. 

16        Q.    Is it listed in the top 50 

17   universities nationally in the U.S. 

18   News listing? 

19        A.    Yes, it's listed at 

20   approximately 35, I believe. 

21        Q.    What are its average 

22   entering SAT 1s or SATs for students? 

23        A.    I think the average is 

24   approximately 1400 for Lehigh. 

25        Q.    Is that roughly the top 2 
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 2   percent of the group taking the SAT or 

 3   SAT 1? 

 4        A.    I believe that it is, yes. 

 5        Q.    And so that would be more 

 6   selective than University of 

 7   California, accepting the top 12-1/2 

 8   percent; is it not? 

 9        A.    Yes, correct.  2 percent is 

10   lower. 

11        Q.    You were asked questions 

12   about the methodology in your expert 

13   report.  In regard to your -- let me 

14   ask you to turn to page 26, and you 

15   were asked there about the sentence in 

16   line 25, page 26, line 25, quote does 

17   tables 1 to 4 show the Christian texts 

18   meet about the same number of standards 

19   as do the approved texts.  Close quote. 

20              Would you please read the 

21   immediate next sentence? 

22        A.    "Thus, by that measure, they 

23   are as consistent with the, quote, 

24   knowledge generally accepted by the 

25   scientific community, close quote, as 
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 2   the approved texts." 

 3        Q.    Now, you were asked whether 

 4   you counted something as covering a 

 5   subject even if the material was 

 6   skeptical about the generally accepted 

 7   scientific interpretation. 

 8              In regard to the BJU and 

 9   Beka texts, is there anywhere that they 

10   are skeptical about the generally 

11   accepted scientific interpretation of 

12   the standards, except in the area of 

13   evolution? 

14        A.    No.  In the great majority 

15   of the rest of the text they do not -- 

16   they are not skeptical of standard 

17   interpretations. 

18        Q.    So in cell biology, apart 

19   from evolution, they are not skeptical 

20   of the content, are they? 

21        A.    No, they present nucleic 

22   acid, protein structure and other 

23   topics as other texts do. 

24        Q.    And in the sections on 

25   genetics, they are not skeptical of the 
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 2   standard material, are they? 

 3        A.    No, they aren't. 

 4        Q.    And in ecology, the same 

 5   thing? 

 6        A.    That's right, they are not 

 7   skeptical. 

 8        Q.    And physiology, the same 

 9   thing? 

10        A.    That's correct. 

11        Q.    And outside of the 67 

12   California standards, was there 

13   anywhere else that the Beka and BJU 

14   texts were skeptical about standard 

15   course content except for evolution? 

16        A.    No. 

17        Q.    Did they present Darwinian 

18   evolution? 

19        A.    They did present that topic. 

20        Q.    Are there scientists with 

21   Ph.D. degrees who are skeptical of 

22   Darwinian evolution in this country? 

23        A.    Yes, there are. 

24        Q.    And is the same true 

25   abroad? 
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 2        A.    Yes, there are a number of 

 3   scientists. 

 4        Q.    And are there scientists 

 5   who are skeptical of Darwinian 

 6   evolution who are not creationists? 

 7        A.    Yes, there are. 

 8        Q.    And is the same true both 

 9   in the United States and out of the 

10   United States? 

11        A.    Yes, that's true. 

12        Q.    Even though that is a 

13   minority viewpoint, is there a body of 

14   scientists that question all major 

15   aspects of Darwinian evolution? 

16        A.    Yes, there are. 

17        Q.    You were given the example 

18   of a math book that defined the 

19   multiplication tables but didn't 

20   actually give -- defined multiplication 

21   but didn't give the multiplication 

22   tables.  Of course no such book was 

23   shown to you because I'm sure it 

24   doesn't exist. 

25              Was there anything in the 
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 2   four texts that you reviewed, high 

 3   school texts, that you found defined 

 4   but did not meaningfully explain any of 

 5   the 67 California standards? 

 6        A.    No.  All of the standards 

 7   had some text which explained the 

 8   concept. 

 9        Q.    You were asked questions 

10   from the introductions of some of the 

11   textbooks, I'll ask you please to turn 

12   to the BJU textbook.  At page XI, for 

13   example. 

14              Do you understand this page, 

15   page XI, to be offered as a scientific 

16   statement or as an added religious 

17   viewpoint? 

18        A.    This is an added religious 

19   viewpoint. 

20        Q.    Do the Beka and BJ biology 

21   texts present scientific facts? 

22        A.    Yes, they do. 

23        Q.    Do they present scientific 

24   hypotheses and theories? 

25        A.    Yes, they do. 
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 2        Q.    Do they describe tests and 

 3   observations? 

 4        A.    Yes, they do. 

 5        Q.    Do they describe revisions 

 6   of hypotheses or theories? 

 7        A.    Yes, they do. 

 8        Q.    And is the same of the BJU 

 9   press physics text? 

10        A.    Yes, that's true as well. 

11        Q.    Now, you were then 

12   directed, or actually a little bit 

13   later, to page 199 of the BJU text. 

14   I'll ask you first about some 

15   quotations in the BJU text and then the 

16   Beka text. 

17              Now, the section that the 

18   quotation was from on page 199 is 

19   captioned what? 

20        A.    It's captioned "why is the 

21   biblical world view important." 

22        Q.    So that is on page 198. 

23        A.    I'm sorry. 

24        Q.    Then within that, the 

25   subsections the quotation appears in is 
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 2   what? 

 3        A.    "NonChristian world views." 

 4        Q.    And that's all part of the 

 5   main section, page 197, of biblical 

 6   world view; is that right? 

 7        A.    Yes, that's right. 

 8        Q.    Are these pages of biblical 

 9   world view standard science content or 

10   added religious viewpoint? 

11        A.    No, they are clearly an 

12   added religious viewpoint. 

13        Q.    Moving over to page 204. 

14   You were asked a question initially 

15   about a quotation that says "all 

16   scientific facts must fit within a 

17   model prescribed by the word of God," 

18   toward the bottom of the page.  Is that 

19   page standard content or an added 

20   religious viewpoint? 

21        A.    This is an added religious 

22   viewpoint, which occurs in a section 

23   called biblical creations." 

24        Q.    And on page 204 where the 

25   quotation occurred, are there bible 
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 2   verses? 

 3        A.    Yes, there are several. 

 4   There is one from the Book of Job and 

 5   another one from the Book of Exodus. 

 6        Q.    Is the next page, page 205, 

 7   standard science content or added 

 8   religious, an added religious 

 9   viewpoint? 

10        A.    This discusses different 

11   religious viewpoints. 

12        Q.    And let me ask you to turn 

13   to page 219.  What is the main section 

14   heading on page 219?  About fifteen 

15   pages later. 

16        A.    It's entitled "biological 

17   evolution." 

18        Q.    Is this the beginning of 

19   the section specifically presenting 

20   evolution? 

21        A.    That's correct.  This is 

22   presenting standard evolutionary 

23   theory. 

24        Q.    Back to page 204.  Later on 

25   the questions came back to the same 
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 2   paragraph, and then there was a 

 3   question about the sentence that the 

 4   Christian students' primary allegiance 

 5   in scientific study should be to the 

 6   unaltering study of God's word.  That's 

 7   part of the same section; isn't it? 

 8        A.    Yes. 

 9        Q.    Is that standard science 

10   content or added religious viewpoint? 

11        A.    This is clearly in the 

12   section that is added religious 

13   content. 

14        Q.    Let's move to the Beka 

15   Biology text, page 396.  And page 396, 

16   at the end of the first paragraph, you 

17   were asked about the sentence "it is 

18   clear that the facts of modern science 

19   agree marvelously with the biblical 

20   account of creation." 

21              Is this part of standard 

22   science content or part of an added 

23   religious viewpoint? 

24        A.    This is part of an added 

25   religious viewpoint. 
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 2        Q.    Would you please read aloud 

 3   the first sentence on that page that's 

 4   in that paragraph before we get to the 

 5   sentence that was quoted. 

 6        A.    I'm sorry? 

 7        Q.    Read the first sentence on 

 8   the page, please. 

 9        A.    "A person can accept 

10   evolution and believe that it is true 

11   if he chooses, but his decision must be 

12   based upon something other than the 

13   facts of science, it must be based on 

14   faith." 

15        Q.    You were then asked a 

16   question about page 403, right column, 

17   about a statement, that there is no 

18   sign of change in plant life, 

19   evolutionary or otherwise.  Let's see, 

20   was that 403? 

21              MS. FRIEDLAND:  That's 

22   right. 

23        Q.    Now, this is part of a 

24   chapter 15 that begins on page 398. 

25   And what is the caption of this 
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 2   chapter? 

 3        A.    It's entitled "why I accept 

 4   the Genesis record." 

 5        Q.    And I believe you said that 

 6   it's not part of the academic content 

 7   of the book, but an additional essay 

 8   added to the book.  Did I correctly 

 9   summarize what you said? 

10        A.    That's right.  It's an essay 

11   which is copyrighted 1959 by the Back 

12   to Bible -- by Back to Bible in 

13   Lincoln, Nebraska.  So I regard it as 

14   added religious content. 

15        Q.    Let's go to page 73. 

16   Toward the bottom.  You were asked 

17   about a statement that the coal 

18   deposits on the Earth are fossil 

19   remains of the great flood, or 

20   something to that effect.  Now, this 

21   boxed material is from another essay; 

22   is it not? 

23        A.    Yes, it is.  It's by an 

24   essay entitled "the Wonders of 

25   Creation," by a man named Alfred 
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 2   Rehwinkel, which was published in 1974 

 3   by Bethany House Publishers. 

 4        Q.    Is this part of standard 

 5   science content or an added religious 

 6   viewpoint? 

 7        A.    No, I view this as an added 

 8   religious viewpoint, which includes a 

 9   poem at the bottom praising God. 

10        Q.    Is the same true of a 

11   number of other passages that you were 

12   pointed to or asked about in the Beka 

13   and BJU texts, that the items you were 

14   asked about were part of the added 

15   religious viewpoint rather than 

16   standard content? 

17        A.    Yes, there is added 

18   religious viewpoint at various points 

19   in the text. 

20        Q.    Let's go to page 370.  You 

21   were asked various questions about 

22   whether the Beka and BJ texts presented 

23   a short age for the Earth.  Does the 

24   chart on page 370 of the Beka text give 

25   the standard generally accepted dates 
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 2   for the age of the Earth and for the 

 3   different geologic ages? 

 4        A.    Yes, it does.  It lists the 

 5   Hadean age as 4.6 billion years ago, 

 6   the Archean age at 3.8 billion years. 

 7   And it goes on further, down to the 

 8   most recent, which it lists as the end 

 9   of the last ice age and the rise of 

10   human civilizations, 10,000 years ago. 

11        Q.    So it's giving an age of 

12   the Earth as 4.6 billion years, 

13   approximately? 

14        A.    That's correct. 

15        Q.    Does this chart also give 

16   the standard geologic column in terms 

17   of the geologic ages, like Cambrian, 

18   Ordovician, Silurian and so forth? 

19        A.    Yes, it does. 

20        Q.    Does anything prevent any 

21   religious school that's not using the 

22   Beka text from giving a similar chart 

23   as a handout? 

24        A.    No, nothing does. 

25        Q.    And does this chart on page 
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 2   370 also give the tradition -- the 

 3   widely believed evolutionary sequence 

 4   in the middle column? 

 5        A.    Yes, it does.  It lists 

 6   events which are thought to have 

 7   occurred at these dates, such as the 

 8   formation of the Earth, when eucaryotic 

 9   cells first developed, when amphibians 

10   first colonized the land, and so on. 

11        Q.    I'm going to move to 

12   something else briefly.  You published 

13   a book ten years ago entitled Darwin's 

14   Black Box, The Biochemical Challenged 

15   Evolution.  Did you not? 

16        A.    Yes, I did. 

17        Q.    And in that book you 

18   presented a concept called irreducible 

19   complexity, right? 

20        A.    That's correct. 

21        Q.    Please define irreducible 

22   complexity. 

23        A.    Irreducible complexity is a 

24   concept that means that a system 

25   requires a number of different 
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 2   components to function.  And if one or 

 3   more of the critical system components 

 4   are missing, then the system will no 

 5   longer work. 

 6        Q.    And what was the 

 7   significance of the irreducibly complex 

 8   systems in terms of implications for 

 9   Darwinian evolution? 

10        A.    The significance is this: 

11   Darwin's theory has always claimed that 

12   evolution is gradual, in which small 

13   changes in pre-existing changes -- in 

14   pre-existing systems can be 

15   improvements and be selected by natural 

16   selection, leading to complex systems. 

17              But with irreducibly complex 

18   systems, the function of the system 

19   only appears when essentially much of 

20   the system has been put together 

21   already.  So earlier versions of the 

22   system would be -- would have -- would 

23   not be able to be selected by natural 

24   selection. 

25        Q.    Now, you in chapters 3 to 7 
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 2   summarize five irreducibly complex 

 3   systems; do you not? 

 4        A.    Yes. 

 5              MS. FRIEDLAND:  Objection. 

 6   This is beyond the scope of the direct. 

 7   So -- or the cross-examination.  I'm 

 8   not sure where you're going with the 

 9   redirect on this. 

10              MR. BIRD:  He was asked a 

11   good number of questions about whether 

12   particular concepts were scientific, 

13   about Darwinian evolution, about 

14   skepticism towards Darwinian evolution. 

15   And I'm going to be brief, but just 

16   want to ask him to find each of the 

17   five areas and then to tie it in to 

18   some things that you were asking about, 

19   what it's appropriate to teach in a 

20   science course to prepare students for 

21   college. 

22              You can move to strike it if 

23   you want to. 

24              She's made an objection, 

25   which I'll be happy to treat as a 
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 2   continuing objection. 

 3              MS. FRIEDLAND:  I'll make a 

 4   continuing objection. 

 5              MR. BIRD:  Sure. 

 6        Q.    So the first of those 

 7   evidence is chapter 3 is in regard to 

 8   cilia and flagella; isn't it? 

 9        A.    Yes. 

10        Q.    Would you in one sentence 

11   define what the irreducibly complex 

12   system is and the issue it poses for 

13   Darwinism? 

14        A.    Cilia and flagella are both 

15   what are called molecular motors, which 

16   use molecular components to generate 

17   force to propel cells through liquid. 

18   Each of those systems I argued are 

19   irreducibly complex and thus would be 

20   very difficult to fit into a 

21   gradualistic Darwinian framework. 

22        Q.    The second example you gave 

23   is the blood clotting mechanism.  Would 

24   you please describe why you believe 

25   that is irreducibly complex and any 
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 2   issues it poses for Darwinism? 

 3        A.    The blood clotting system is 

 4   composed of several dozen molecular 

 5   factors, protein molecular factors.  In 

 6   the absence of those factors, any one 

 7   or a majority of those factors, the 

 8   system either does not function or it's 

 9   immediately turned on.  So it is, I 

10   argue, irreducibly complex and thus, 

11   again, a difficulty reconciling with a 

12   gradualistic Darwinian framework. 

13        Q.    The third example is the 

14   cell transport system.  Would you very 

15   briefly define that and any 

16   implications it has for Darwinian 

17   evolution. 

18        A.    The cells have to transport 

19   components through various barriers 

20   called cell membranes.  And in order to 

21   do that, one needs a portal, which is a 

22   molecular machine, to transport the 

23   component, as well as a signal to tell 

24   the component which system to 

25   transport.  And so it needs several 
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 2   components functioning at once to work. 

 3              So again, I argue that it 

 4   was irreducibly complex and had 

 5   difficulty for Darwin's theory. 

 6        Q.    The fourth example you 

 7   give, chapter 6, is the cellular 

 8   defense system.  Would you define that 

 9   and explain any implications for 

10   Darwinian evolution? 

11        A.    Yes.  The immune system has 

12   been discovered to be a very complex 

13   system, in particular there is 

14   molecular machinery which rearranges 

15   parts of genes in immune cells to 

16   generate a very wide diversity of 

17   antibodies, which allows the system to 

18   function.  And in order for that system 

19   to work, you have to have the gene 

20   fragments, you have to have signals 

21   where the gene fragments are located. 

22   And you have to have machinery to 

23   rearrange the different gene fragments 

24   into a coherent whole. 

25              So again, a number of 

 

page 272 



 1                MICHAEL J. BEHE 

 2   different parts are required, and 

 3   therefore the system is irreducibly 

 4   complex, I argue, and therefore a 

 5   problem for Darwin's theory of 

 6   evolution. 

 7        Q.    The final example you give 

 8   is biosynthesis of AMP.  Would you 

 9   briefly define that as to why it's 

10   irreducibly complex and any 

11   implications for Darwinian evolution? 

12        A.    Well, actually that example 

13   is not an example of irreducible 

14   complexity, but it illustrates another 

15   difficulty for Darwin's theory, because 

16   AMP, which is a small molecule which is 

17   used in synthesizing DNA and RNA and 

18   other activities, requires a number of 

19   different steps to chemically 

20   synthesize it in the cell, yet none of 

21   the earlier steps is used by the cell 

22   to make anything functional or to do 

23   anything beneficial.  The AMP is only 

24   present at the end of a long chain of 

25   events, and so again, thinking in terms 
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 2   of Darwin's theory of gradual selection 

 3   of things that are increasingly 

 4   beneficial, since the earlier stages of 

 5   the pathway don't have a function, then 

 6   this seems to be a big problem for 

 7   Darwin's theory as well. 

 8        Q.    For these four examples of 

 9   irreducible complexity and the fifth 

10   problem for Darwinian evolution that 

11   you listed, is that scientific 

12   evidence? 

13        A.    Yes, it describes observable 

14   or -- observable molecular evidence 

15   that the systems were elucidating using 

16   standard methods of scientific 

17   investigation, the problems -- the 

18   elucidation of problems are based on 

19   the claims that Darwinian evolution 

20   makes.  So it's an argument that relies 

21   on empirical evidence plus reasoning 

22   from those facts. 

23              MS. FRIEDLAND:  Could I 

24   just -- I'm sorry.  Could we go off? 

25              (Discussion off the record.) 
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 2        Q.    I just asked you if that 

 3   was scientific evidence.  Do you 

 4   believe that it's appropriate material 

 5   for a nonpublic school to add to a 

 6   college preparatory biology course? 

 7        A.    Yes, I do. 

 8        Q.    Do you believe that this 

 9   information, the four examples of 

10   irreducible complexity and the fifth 

11   problem for Darwinism, are censored or 

12   omitted from public school textbooks 

13   that you have reviewed and seen? 

14        A.    They are omitted from those 

15   texts, yes. 

16        Q.    Are students, in your 

17   judgment, better educated if that 

18   additional information is presented or 

19   not? 

20        A.    Yes, they would be. 

21        Q.    Now, changing to one other 

22   book, your expert report also 

23   incorporates the book, Icons of 

24   Evolution by Jonathan Wells, correct? 

25        A.    Yes. 
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 2        Q.    Do you recall where 

 3   Jonathan Wells earned his doctorates? 

 4        A.    He has two doctorates.  One 

 5   in religious studies that came from 

 6   Yale University, and another in 

 7   developmental biology from the 

 8   University of California at Berkeley. 

 9        Q.    And does that book describe 

10   scientific evidence or religious 

11   concepts? 

12        A.    It describes scientific 

13   evidence. 

14        Q.    I'm going to read the 

15   chapter titles and ask you to try to 

16   give me a one sentence definition of 

17   each.  Chapter 2, the Miller - Urey 

18   experiment? 

19        A.    That's a famous experiment 

20   that tried to gather data on chemical 

21   processes that might be, might be 

22   similar to those thought to have 

23   originated life on Earth. 

24        Q.    And Wells' point about it 

25   in relation to Darwinian evolution? 
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 2        A.    His point was that many of 

 3   the premises of the experiment which 

 4   was conducted 50 years ago have proven 

 5   to be incorrect. 

 6        Q.    Does he find the evidence 

 7   strong or weak for a naturalistic 

 8   development from nonliving chemicals to 

 9   first life? 

10        A.    He finds the evidence very 

11   weak. 

12        Q.    Chapter 3 of his book is 

13   captioned "Darwin's Tree of Life." 

14   Define that in a sentence, please? 

15        A.    The tree of life of Darwin 

16   is essentially a branching diagram 

17   where one or a few species gives rise 

18   to a large number of species over a 

19   long period of time. 

20        Q.    And what are the 

21   implication, or what is his conclusion 

22   about the tree of life? 

23        A.    His conclusion is that it's 

24   a hardier problem to deal with than 

25   most texts lead one to believe, that 
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 2   there is some circular reasoning in 

 3   talking about the tree of life wherein 

 4   similarities between organisms are used 

 5   to support the concept of common 

 6   descent, and then the concept of common 

 7   descent is used to infer that 

 8   similarly, or that features with 

 9   similar structures are homologous. 

10        Q.    That moves into -- what are 

11   the implications for Darwinism in a 

12   sentence? 

13        A.    That means that the 

14   conclusion that all life is related by 

15   common descent is more tenuous than had 

16   been thought. 

17        Q.    Did you also just now cover 

18   chapter 4, entitled "Homology in 

19   Vertebrate Limbs"? 

20        A.    Yes, that's a similar 

21   argument. 

22        Q.    Chapter 5 is captioned 

23   "Haeckel's Embryos."  In a sentence, 

24   what is that chapter about? 

25        A.    It's about a famous drawing 
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 2   by a man named Ernst Haeckel who drew 

 3   embryos of widely varying organisms, 

 4   such as fish, amphibians, reptiles and 

 5   mammals, as having -- as being nearly 

 6   identical in their earliest stages. 

 7        Q.    And what was Dr. Wells' 

 8   conclusion about the Haeckel drawings? 

 9        A.    He concluded several things: 

10   That they misrepresented the situation, 

11   that the drawings were not accurate 

12   representations of the embryos at that 

13   stage, and the stage that Haeckel drew 

14   of the embryos was not the earliest 

15   stage of embryogenesis. 

16        Q.    And the implications for 

17   Darwinian evolution? 

18        A.    This was a major example 

19   that was shown in many textbooks, 

20   arguing that the similarity in 

21   structure reflected common descent, and 

22   yet that similarity was exaggerated, so 

23   a large chunk of standard evidence was 

24   taken away. 

25        Q.    Chapter 6 is captioned 

 

page 279 



 1                MICHAEL J. BEHE 

 2   "Archaeopteryx - the Missing Link." 

 3   Summarize that in a sentence, please. 

 4        A.    There was a fossil 

 5   discovered in Germany over a hundred 

 6   years ago called archaeopteryx, which 

 7   had features of both birds and 

 8   reptiles, and was thought to be a link 

 9   between reptiles and birds. 

10        Q.    And what is Dr. Wells' 

11   conclusion about that? 

12        A.    He presents information that 

13   shows that the position of 

14   archaeopteryx with respect to reptiles 

15   and birds is uncertain.  That some more 

16   modern looking birds seem to be older 

17   than archaeopteryx, so that it could 

18   not have actually been a transition 

19   between reptiles and more modern birds. 

20        Q.    And what are the 

21   implications for Darwinian evolution? 

22        A.    The implication is that an 

23   icon or a showpiece evidence for 

24   transitions between widely varying 

25   categories has a number of evidential 
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 2   problems that weren't widely realized. 

 3        Q.    Chapter 7 is captioned 

 4   "Peppered Moths."  Please summarize 

 5   that in a sentence. 

 6        A.    In the 1950s, a man named 

 7   Bernard Kettlewell did experiments 

 8   which seemed to show that two varieties 

 9   of a certain species of moth, called a 

10   peppered moth, a light variety and a 

11   dark variety, were subject to predation 

12   by birds in greater or lesser numbers 

13   depending on their coloration.  And 

14   this was widely hailed as the first 

15   observation of natural selection in the 

16   wild. 

17        Q.    What is Dr. Wells' 

18   conclusion about that? 

19        A.    He points to information 

20   that shows that the experiments of 

21   Dr. Kettlewell were not done well, that 

22   some of the moths were physically 

23   placed on tree trunks where they do the 

24   not normally rest in the wild, so that 

25   they would be available to be preyed 
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 2   upon by birds. 

 3              He also points to evidence 

 4   that similar varieties of moths with 

 5   dark and white forms in other locations 

 6   in the world did not reflect the same 

 7   pattern as the moths in England. 

 8        Q.    What are the implications 

 9   for Darwinian evolution? 

10        A.    The implication is that a 

11   widely known example that was thought 

12   to be well understood is not understood 

13   well at all. 

14        Q.    Chapter 8 is captioned 

15   "Darwin's Finches."  In a sentence, 

16   what it that about? 

17        A.    Darwin visited the Galapagos 

18   Islands on his voyages, and observed 

19   some finches, or observed some birds 

20   there which he thought were different 

21   species, by were later discovered to be 

22   all finches, some with larger beaks, 

23   some with smaller and with other 

24   variations.  And in the late 1980s, 

25   some researchers from Princeton, the 
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 2   Grants, went to the Galapagos Islands 

 3   and followed the change of the average 

 4   beak length of some of these birds when 

 5   the weather changed and a drought came, 

 6   and observed that the finches, the 

 7   average size of the finch beak 

 8   increased by a small amount. 

 9        Q.    What was Dr. Wells' 

10   conclusion? 

11        A.    Well, Dr. Wells pointed out 

12   that a couple of years later, when the 

13   drought ended, the variation in the 

14   beak length went back, or the average 

15   size went back to the pre-drought 

16   value, and that this did not show a 

17   species on its way to developing a new 

18   characteristic, but just showed 

19   variation within a small range. 

20        Q.    Is that the implication for 

21   Darwinian evolution? 

22        A.    Well, Darwinian evolution 

23   requires that changes accumulate over 

24   time.  This study which had been touted 

25   as a change, actually shows that the 
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 2   change does not accumulate, but simply 

 3   varies around a mean. 

 4        Q.    Chapter 9 is captioned 

 5   "Four Winged Fruit Flies."  Please 

 6   summarize that in a sentence. 

 7        A.    In the laboratory, a species 

 8   that is studied frequently is called 

 9   drosophila, which is a fruit fly. 

10   Normally the fruit fly has two wings 

11   and two other structures called 

12   halters, which by introducing a number 

13   of genetic changes manually in the 

14   laboratory, a variety can be obtained 

15   which, instead of two wings and two 

16   halters, has four wings on its body. 

17        Q.    And Dr. Wells' conclusion? 

18        A.    He points out that the 

19   development of the second pair of wings 

20   requires, requires activity on the part 

21   of the scientist to induce these 

22   mutations.  And also points out that 

23   the second pair of wings is 

24   nonfunctional, it's not connected to 

25   nerve or muscle tissue, and therefore 
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 2   is a useless appendage on the back of 

 3   the fly. 

 4        Q.    What are the implications 

 5   for Darwinian evolution? 

 6        A.    Darwinian evolution requires 

 7   that new large changes occur in body 

 8   plans.  This had been pointed to as 

 9   perhaps an example of that.  But this 

10   does not show a useful new feature 

11   developing, just that -- just that 

12   useless features can be induced to 

13   occur. 

14        Q.    Chapter 10 is captions 

15   "Fossil horses and directed evolution." 

16   What is the issue there? 

17        A.    In many texts, especially -- 

18   well, in many texts, a sequence of 

19   forms, fossils, which lead from an 

20   older form to a newer form, one of the 

21   favorite examples was of horses.  Those 

22   examples were first used in the 19th 

23   century.  And it typically showed a 

24   smaller animal with many toes, multiple 

25   toes, becoming larger over time and the 
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 2   number of toes being reduced to one. 

 3              But with further work, more 

 4   fossils have been discovered which show 

 5   a very large number of other organisms, 

 6   horse-like organisms, where the size 

 7   varies up and down, the number of toes 

 8   varies as well. 

 9        Q.    What is Dr. Wells' 

10   conclusion? 

11        A.    He concluded that the horse 

12   series does not show the 

13   straightforward evolution that had been 

14   claimed for it in earlier texts.  But 

15   simply shows, again, variation within a 

16   range. 

17        Q.    What are the implications 

18   for Darwinian evolution? 

19        A.    Darwinian evolution requires 

20   new features and new structures to 

21   occur, and requires that things 

22   progress over time.  And this was 

23   thought to be an example of it, but it 

24   seems it no longer is. 

25        Q.    Final chapter I'll ask 
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 2   about, chapter 11 is captioned "From 

 3   Ape to Human, The Ultimate Icon."  What 

 4   is the subject matter of that chapter, 

 5   in a sentence? 

 6        A.    The subject matter of that 

 7   chapter is human evolution, with the 

 8   development of humans from primate 

 9   ancestors. 

10        Q.    Dr. Wells' conclusion was 

11   what? 

12        A.    Can I look? 

13        Q.    Sure.  Page 209. 

14        A.    Dr. Wells points that the 

15   evidence for human evolution is very 

16   scanty.  That the area has a history of 

17   strained interpretations of data and on 

18   occasion outright fraud.  That the 

19   fragments of fossils that have been 

20   discovered do not show what might have 

21   caused such a transition.  And that 

22   it's, the conclusion is much more 

23   driven by Darwin's theory than it is by 

24   the physical evidence. 

25        Q.    Now, for all of these ten 
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 2   chapters combined, is this scientific 

 3   evidence? 

 4        A.    Yes, it is. 

 5        Q.    Is it appropriate for a 

 6   nonpublic school to add to a college 

 7   preparatory biology course? 

 8        A.    Yes, it is. 

 9        Q.    Is it censored from the 

10   public school textbooks that you 

11   reviewed? 

12        A.    None of them present the 

13   examples that Jonathan Wells has 

14   presented. 

15        Q.    Are students better 

16   educated if it's presented or not? 

17        A.    They are better educated if 

18   it were presented. 

19        Q.    Are students' critical 

20   thinking skills better if this is 

21   presented than not? 

22        A.    Yes. 

23        Q.    Is much of this evidence 

24   presented in the BJU and Beka texts? 

25        A.    Yes, a number of examples 
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 2   are. 

 3        Q.    Is it much of the skeptical 

 4   additional scientific evidence that you 

 5   referred to? 

 6        A.    Yes, several of these 

 7   examples are found in those texts. 

 8        Q.    And is it scientific? 

 9        A.    Yes, it is. 

10              MR. BIRD:  That's all my 

11   questions. 

12              MS. FRIEDLAND:  Can I ask 

13   one further question? 

14              MR. BIRD:  Of course. 

15              CONTINUED EXAMINATION 

16              BY MS. FRIEDLAND: 

17        Q.    Does your report and our 

18   discussion today cover all of the 

19   opinions that you plan to offer at the 

20   trial in this case? 

21        A.    Yes. 

22    

23         (Testimony continued on the following 

24   page to include jurat.) 

25    

 

page 289 



 1                MICHAEL J. BEHE 

 2    

 3              MS. FRIEDLAND:  That's all. 

 4              MR. BIRD:  Thank you very 

 5   much. 

 6              (Time noted:  6:12 p.m.) 

 7    

 8    

 9   _______________________ 

10      MICHAEL J. BEHE 

11    

12   Subscribed and sworn to before me 

13   this _____ day of _________, 2007. 

14    

15   __________________________________ 

16    

17    

18    

19    

20    

21    

22    

23    

24    

25    
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 2   STATE OF NEW YORK  ) 

                        ss: 

 3   COUNTY OF NEW YORK ) 

 4      I wish to make the following 

     changes, for the following reasons: 

 5    

     PAGE LINE 

 6   ____ ____ CHANGE ______________________ 

               REASON:______________________ 

 7    

     ____ ____ CHANGE ______________________ 

 8             REASON:______________________ 

 9   ____ ____ CHANGE ______________________ 

               REASON:______________________ 

10    

     ____ ____ CHANGE ______________________ 

11             REASON:______________________ 

12   ____ ____ CHANGE ______________________ 

               REASON:______________________ 

13    

     ____ ____ CHANGE ______________________ 

14             REASON:______________________ 

15   ____ ____ CHANGE ______________________ 

               REASON:______________________ 

16    

     ____ ____ CHANGE ______________________ 



17             REASON:______________________ 

18   ____ ____ CHANGE ______________________ 

               REASON:______________________ 

19    

     ____ ____ CHANGE ______________________ 

20             REASON:______________________ 

21    

     _______________________ 

22      MICHAEL J. BEHE 

     Subscribed and sworn to before me 

23   this _____ day of _________, 2007. 

24    

25   __________________________________ 
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 2           C E R T I F I C A T E 

 3   STATE OF NEW YORK   ) 

                         : ss. 

 4   COUNTY OF NEW YORK  ) 

 5    

 6      I, ERIC J. FINZ, a Shorthand 

 7   Reporter and Notary Public within and 

 8   for the State of New York, do hereby 

 9   certify: 

10      That MICHAEL J. BEHE, the witness 

11   whose deposition is hereinbefore set 

12   forth, was duly sworn by me and that 

13   such deposition is a true record of the 

14   testimony given by the witness. 

15      I further certify that I am not 

16   related to any of the parties to this 

17   action by blood or marriage, and that I 

18   am in no way interested in the outcome 

19   of this matter. 

20      IN WITNESS WHEREOF, I have hereunto 

21   set my hand this ____ day of 

22   ___________, 2007. 

23    

24                      _______________ 

25                      ERIC J. FINZ 
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 2            E X H I B I T S 

 3   DESCRIPTION                      PAGE 

 4    (Deposition Exhibit 1149 for      13 

 5    identification, Expert Witness 

 6    Report of Michael J. Behe.) 

 7    (Deposition Exhibit 1150 for      49 

 8    identification, Content 

 9    Standards, production numbers F 

10    0070 through F 0076.) 

11    (Deposition Exhibit 1151 for      49 

12    identification, Standard Set 7 

13    Evolution, production numbers F 

14    0201 through F 0214.) 

15    (Deposition Exhibit 1152 for      50 

16    identification, Science 

17    Framework for California Public 

18    Schools, production numbers F 

19    0084 through F 0116.) 

20    (Deposition Exhibit 1153 for      71 

21    identification, 2007 Guide to 

22    "a-g" Requirements.) 

23    

24    

25    
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 2            E X H I B I T S (Continued) 

 3   DESCRIPTION                      PAGE 

 4    (Deposition Exhibit 1154 for      75 

 5    identification, New Course 

 6    Description, production numbers 

 7    UCPROD 0013316 through UCPROD 

 8    0013326.) 

 9    (Deposition Exhibit 1155 for      123 

10    identification, Expert Witness 

11    Report of Francisco J. Ayala.) 

12    (Deposition Exhibit 1156 for      123 

13    identification, Expert Witness 

14    Report of Donald Kennedy.) 

15    (Deposition Exhibit 1157 for      224 

16    identification, New Course 

17    Description, production numbers 

18    UCPROD 0012186 through UCPROD 

19    0012195.) 

20    

21    

22    

23    

24    

25    
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