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"Polywater" Is Hard To Swallow 

Proponents of polywater in the pages 
of Science and elsewhere may be in- 
terested to learn why some of us find 
their product hard to swallow. One rea- 
son is that we are skeptical about the 
contents of a container whose label 
bears a novel name but no clear de- 
scription of the contents. Another is that 
we are suspicious of the nature of an 
allegedly pure liquid that can be pre- 
pared only by certain persons in such 
a strange way. We choke on the expla- 
nation that glass can catalyze water into 
a more stable phase. Water and silica 
have been in intimate contact in vast 
amounts for millions of years; if a more 
stable kind of water were possible, it 
is hard to understand why any ordinary 
water should be left. 

There is another and, I think, much 
more plausible role for the necessary 
glass. Water and silica interact in 
wonderful variety, as may be read in 
a fascinating book by Ralph K. Iler, 
The Colloid Chemistry of Silica and 
Silicates (Cornell University Press, 
Ithaca, N.Y., 1955). It is easy to see 
why a spectroscopist might be excited 
by the term "polywater" to try to design 
new ways for water to polymerize which 
nature had overlooked, but I think that 
a chemist who feels curious about what 
is in those glass capillaries would have 
more success if he assumes that he is 
dealing with a system of two com- 
ponents. 

JOEL H. HILDEBRAND 

University of California, 
Berkeley 94720 

Panic in the Marketplace 

One of the most disturbing aspects 
of the current brouhaha over food addi- 
tives and pesticides is the steady erosion 
in the credibility of the Food and Drug 
Administration. The current view of the 
general populace is that the FDA is an 
irascible, irresponsible, and dictatorial 
giant who periodically decides to re- 
move certain items from the market- 
place. Witness the rush to purchase 
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cyclamates, and the unprecedented in- 
creases in sales of DDT. Very likely a 
similar rush to buy 2,4-D and 2,4,5-T 
will occur if present plans to phase out 
these materials are implemented. 

Common sense quite obviously tells 
the ordinary citizen as well as the bio- 
logical scientist that injecting astronom- 
ically high doses into animal organs 
does not provide reliable data on the 
effects of small amounts of a chemical 
consumed in an ordinary way and 
passed through the digestive system. The 
real danger that we face is that one of 
these days the FDA may indeed find a 
toxic substance. Will its announcement 
trigger a rush of buyers to accumulate 
supplies of this material also? 

T. J. MUZIK 
Department of Agronomy and Soils, 
Washington State University, 
Pullman 99163 

CAI: Technological Misconceptions 

The PLATO system is indisputably 
a signal achievement in the hardware 
development of computer-assisted in- 
struction, allowing many impressive 
instructional intuitions to be explored. 
It is unfortunate and ironic that Alpert 
and Bitzer in pinpointing some mis- 
conceptions about CAI are in danger 
of perpetuating others ("Advances in 
computer-based education," 20 Mar., p. 
1582). Here are four: 

Misconception 1. Simply mentioning 
that learning strategy research exists 
means that solid, empirical data are 
available. Researchers in CAI con- 
cluded that this extremely important 
topic was in great need of sound the- 
oretical and experimental development 
(1). 

Misconception 2. A system consists 
of only the hardware and software for 
CAI. Although Alpert and Bitzer focus 
on the marvels of the hardware and the 
software's easy accomplishment of any 
teaching problems, giving documenta- 
tion and illustrations, they neglect to 
discuss or document solid learning 
strategies. The PLATO approach ap- 
parently ignores the fact that "CAI" is 
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only a technological label for valid op- 
perating instructional processes or mod- 
els. The latter seem to be taken for 
granted, rather than to be viewed as 
the primary and fundamental problem 
whose continuing solution must pro- 
gressively guide hardware and software 
design (2). 

The computer per se offers the feas- 
ibility of vast and refined data analysis 
and unprecedented control and feed- 
back potential. It does not automatical- 
ly supply the valid algorithms linking 
instructional data input to output, nor 
guarantee any sensible decision rules 
for mapping input into output. These 
technological developments must be 
evolved systematically. 

The authors state: "In the absence of 
a fully developed educational model or 
a widely accepted evaluative procedure, 
even for conventional educational 
methods, it is not possible from such 
relatively small samples [the authors' 
limited research study] to derive broad 
generalizations." Despite this, they con- 
clude that "computer-based education 
is a plausible approach to improve in- 
dividualized instruction . . ." What 
is the true value of a plausible state- 
ment? 

Misconception 3. Ignoring economics 
evaluations means that they do not ex- 
ist. The authors' own figures concern- 
ing the economics of CAI overlook in- 
formation in the published literature 
(3, 4). The study cited in addition to 
their own, the Booz-Allen economics 
analysis (5), based on the assumption 
of equivalence between CAI and pro- 
duction of text materials, ignores the 
difference between the costs of a total 
technology and the cost of a single 
portion of an educational system, the 
textbook. Alpert and Bitzer also seem 
to play down the development costs of 
authoring, particularly in Bitzer-Skap- 
erdas (6) where author's costs seem 
to be identified only as royalties. 

The discussion confuses develop- 
mental and operational economics. 
While operational costs for the PLATO 
III system are mentioned, this is a de- 
velopmental item being put into operat- 
ing use and cannot be used to estimate 
operational costs of the fully developed 
system with mass-produced compo- 
nents. Also, the costs of instructional 
material and the time needed to gen- 
erate it are not agreed upon by people 
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whose experiences derive from pro- 
jects with different conceptual ap- 
proaches. 

Misconception 4. "If there has been 
informed skepticism or concern about 
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the potentiality of computer-assisted in- search and Implementation of Collegiate In. otruction of Phyxico Via Computer-Aasixted The perfect sepa ratory funnel struction, it has largely been addressed Instruction," CAl lnstr. Cent., Florida State 

s here-the new Nalgene to the issue of economics." The authors Univ.Tecl Rep. No. 3, vol.1(1968). cite Oettinger's Run, Computer, Run for the American School," otatement on na- * sep funnel of as support for their statement. But is tional policy by the Renearch and Policy 
Committee of the Committee for Economic 

- Oettinger informed only when he is Development, New York (1968). Teflon FEP. skeptical D. Bitzer and D. Skaperdas, "The Economicx 
_____ about the economics of CAl? 6. of a Large-Scale Computer-based Education 

.1 . To quote Oettinger further: "The basic Syxtem PLATO IV," Pubi. Computer-based 
 VIrtually Indestruc- needs . . . common to most enterprises Educ. Res. Lab. Univ. illinois (1968). 

A. G. Oettinger, Run, Computer, Run (liar- 
 tible, so transparent [are] better ideas, beffer people, and r2niv. Press, Cambridge, Masx., 1969), more money. . . - Every attempt to F. Koputein and R. 5. Seidel, "The Computer you ca n rea d a introduce technological change into as Adaptive Instructional Decision Maker," 

Hum. Resources Res. Org. [Alexandria, Va.] 

newspaper through education has revealed [that] we know Proj. Pap. 1-70 (1970). 
precious little about the psychology of 9. R. S. Seidel and F. F. Kopotein, "Resource Allocations to Effect Operationally Useful 

 both walls, tota ily learning, and what we know is more CAl," Pubi. Nat. Sec. Sod. Ass., Washieagon, 
the to. DC. (1970). 

relevant to the laboratory than to R. 5. Seidel, Compraters and Aratosnation 18, corrosion resistant, classroom" (7). We wholeheartedly 24 (1969). 

 non-stick, non- share his concern and skepticism, espe- 

wetting, easy to clean. cially with respect to the helter-skelter We believe Seidel ei al. present little - attempts to incorporate the computer evidence to substantiate the "four mis- 
Autoclavable, with- in a conventional educational environ- conceptions" which they list as a con- 

n ds temperatures ment without defining a cohesive in- sequence of reading our article. For 
sta structional model for the individual (8 ample, they assert that in our paper 

from 270o C to 9, 10). "valid instructional processes or models 
Is the plasma display panel the key ... seem to be taken for granted, rather 

TLVJ'... to an expensive student console? For than . . . viewed as the primary, and 
the large quantity price of $1800 per fundamental problem whose continuing 

Available in 1 25, console or terminal, existing engineer- solution must progressively guide hard- 

250 and 500 ml ing technology can provide a TV qual- ware and software deslgn. This con- 
ity image with color and 3-D, speech clusion is antithetical to our approach. 

 sizes-and priced recognition and speech output, plus a If there is a feature which uniquely 

 competitively light pen for identifying any aspect of characterizes the PLATO program, it 
'u.c;:KcKKKKc... the display. This terminal could store is that the designs of hardware and 

with the old all text centrally, rather than in each technologicat software are defined by 
fashioned sep student's console, providing distributed the educational objectives rather than 

costs for centrally located terminal by the availability of existing commer- 
funnels that capabilities, facile updating, flexibility cial technology. With this in mind, the 

in operation, and in "library" manage- PLATO system was designed for maxi- break. Order ment. 
mum adaptability, not only to accom- 

from your Alpert and Bitzer's opening asser- modate teaching strategies, formulated 

lab s u 1 tion that CAL is a "medium of instruc- in accordance with a variety of educa- tion is later followed by "the introduc- tional theories, but also to encourage 
dealer. Ask for tion of the major new technology into research and development leading to 

the educational process. . . ." The lat- the systematic establishment of valid 
our Catalog ter properly negates their characteriza- educational models. 

or write Dept. tion of CAL and stands as a direct con- Further, Seidel et al. assert that we 
tradiction. Resolving this inconsistency have ignored the economic evaluation 

211 8, Na Ig ene would alleviate some of the remaining of CAL by other agencies, in particular 
ft 1Labware Division, misconceptions. ROBERT . SEIDEL the economic evaluation of lesson pr2p- 

aration. This is immediately contra- 
Na 1 g e Company1 FELIX F. KOPSTEIN dicted by their citing our reference to 

0 Rochester1N.Y. RONALD . SWALLOW the study of the Committee for Eco- 
Human Resources Research nomic Development (1), a study which 

 14602. Organization, 300 North Washington did not include the PLATO system in 
Streez', Alexandria, Virginia 22314 its analysis of the economics of com- 

puter-assisted instruction. We stated 
Rererences and Notes that the cost of lesson material prepara- 

NM LLIL 1. "Instructional Strategies Appropriate to tion using the PLATO III system is 
SYBRON CORPORATION Computer-Assixted Inutruction," ENTELEK much lower (by at least a factor of 10) 

- [Newburypori, Mass.] Tech. Rep. No. 9 
(1968). than for the systems evaluated by the 

2. "To Improve Learning," report of the Coin- CED. Our data cover the preparation 

S mixsion on Instructional Technology, House Nalgene Labware... Committee on Education and Labor (Gov- of almost 1000 hours of completed les- all the time. eminent Printing Office, Washington, D.C., son material in a wide variety of sub- better 1970). 
3. F. F. Kopstein and R. 3. Seidel, Audio-Visual jects. Assuming the economic validity 

Commun. Rev. 16, No. 2, 147 (1968). 
Circle No. 87 on Readers' Service Cord 4. D. N. Hansen, W. Dick, H. Lippert, "Re- of both analyses, and we see no reason 
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