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Dr. Metzenberg:

Hello. | read apost of yours regarding scientists reading. I'mcurious; what's your
evidence to support your argument? | have been working with scientists for over two years, and
| was aphysics mgjor in college. Over these years, | have never heard my colleagues and other
felow graduate sudents clam that the majority of their time was spent on reading. Most of the
promising future scientists (graduate students in science department of higher education) were
found (by the higtoriansin the History of Science Department of the University of Washington)
to have spent their time on problem solving (lab work). Because of the urgent publication needs
in the scientific community, research andlysisin the laboratory istheir lifel! Graduate sudents
in science departments were found not to use thelr library cards to borrow books as frequently as
compared to socid scientists...reading booksis at the bottom of their pressing research needs
(participating in conferences is perceived as a primary source to receive information from their
peers) Inaddition, in Richard Feynman's autobiography, he dso addressed how little time he
would spend on reading things. There are capable scientists who have aready secured position
in academia, who will spend lots of time on reading, yet...that's arelatively small proportion!

Thisis not to suppress the importance of reading, | guess scientists have their own approach to

absorb information, it's just that | would be very interested in what supports your argument!



Response From Dr. Metzenberg

Dear Dr. Wang:

Thanks for your note.

My evidence? I'm an eyewitness.

| am ascientist, am married to a scientist, and grew up with a scientist father. | know the field
and the habits of people who succeed or fail. Graduate students bear a tremendous burden of
absorbing content from reading and from attending seminars (i.e. direct ingruction), and any
grad student who is unaware of what others are doing and have done in the field will not survive
long in school. While grad students (and post-docs) spend a great dedl of time at the bench, as
you point out, the fraction of their knowledge that is learned "by hands-on discovery” isvery
smal compared to the fraction that is learned by reading or attending seminars. The benchwork
that they do is often highly specidized, and they must rely onexplicit ingtruction to absorb the
bulk of their field. By the way, you cannot compare the rate a which scientists and socid
scientists check out books - scientists read journds, which they are generdly not dlowed to
check out, and they may have their own subscriptions to important journads. The science book
sectionsin university libraries are usualy smadl and out of date for thisreason. If you have read
Feynman's lectures, and have noted the pace with which students at Caltech were expected to
absorb physics, | think you will agree that Feynman was not a congtructivist. Feynman took
plessure in explaining things well, and in demongtrating fundamenta principles of physics, but

he did not suffer fools gladly and expected his students to know a tremendous amount when they
walked into his classroom. Pasadena public schools use FOSS and STC kits astheir sole

curriculum in dementary and middle schools, and have done so since about 1992. Do you know



how many Pasadena digtrict students were accepted to Cdtech thisfdl? Only onel With adrict
textbook-free program in the early years, Pasadena students have little to no chance of atending
aprestigious schoal in their own backyard. They're washed up before they even have an
opportunity, and these poor kids are often the children of Caltech professors. If Feynman were
dive, he would have led the scientific community's oppostion to the Benchmarks and NSES.

People who knew him have told methis.

Response From Dr. Wang
Dear Stan:

You are ascientist, we don't do "eyewitness' in scientific field, we collect data, andyze
data then try to interpret what the findings mean. Yes. Itiscrucid for scientiststo usethe
scientific knowledge they have gained from journd articles and past training (indruction)
(Notice that not every scientific training in higher education now is direct ingruction...things
have been changed! Innovative ingtructional approaches have been reported at Harvard,
Berkeley, and e sawhere in European indtitutes)) All your observations about graduate students
are precisaly as described (as to being torn by assgnments from various lectures) they read
because they were assigned...but interviewing them you would find how much they appreciate
those reading assgnments. Moreover, it redly does not match what you had said in your post,
from my interpretation of what you described, you equate the working scientists to "reading”
scientists.

Scientists need to be at their benches, in the field to conduct their research. Whenever
they have intdllectua blocks, they try to collect/absorb "knowledge" through interacting with

other scientists (maybe find clues from journd articles, attend conferences, did ogue with peers,



or smply go to their mentors to seek guidance.) Sitting down to read is such aluxury to them.
Yes, intelectud people LOVE reading, yet, when you have a deadline to meet to publish those
years of hard research before others do so, you've got to seek the fastest path to gain your
knowledge.

Thisiswhy sometimes we need to think about our science ingtruction and using a
different gpproach to keep up with this fast growing information society. We have come to face
avery different compstitive scientific community, even with the advancement of technology, we
cherish reading when we have the chance, and yet, reading isonly one of the building blocks to
build background knowledge...

New ways to approach information are emerging everyday. Reading is till awonderful
thing, yet, remember that we are trained scientists who have a passion for what we are doing. In
K-12 science classrooms the kids (in Pasadena school digtrict, for example) were born in avery
different time compared to us. They question authority (we usudly followed what teachers said,
not them, they do not do that anymore). They want areason for doing any task! Lifeisfull of
choices for them today, they even prioritize school subjects based on what they need (or what
they think they need)! Science teachersin K-12 today have to help these students build up their
"passion” for science...if things are not interesting enough, and fall to engaged their interest in
the first place, you've logt them and probably for good. Wouldn't you want to help more
younggtersto cultivate the "passon” that you have for scientific discoveries, understanding
scientific research, and have the momentum to carry on "reading” more scientific books; wanting
to stay with PBSs wonderful science programs instead of switching to dumb TV soap operas, to

continue to appreciate the natural phenomenon after they are done with schooling?



If you have visted SEED classrooms, you would have known why things were not
working wdll in those schools. It is not that the kits-based science ingtruction failed to attract or
engaged students in the affective domain of science learning. 1t is the science teachers who
they've attracted in Pasadena and have very little science background/subject knowledge (asthe
same everywhere in this country, e ementary science teachers Smply have adeficit in science).
When they need to go further to have serious scientific learning after the kits-activity, they
become panicked and most frequently they skip thisstep!! Y et, how could one blame them...it's
the teacher colleges that have failed them, it's the policy makers who have disappointed them.
We as a nation have not come to an agreement of what should be the standards or core
knowledge in science classrooms, therefore, we failed at the front end of pre-college science
education. Those who enter science departments are only asmall portion, and they rarely
become science teschers. We have failed to promote scientific literacy early onin middle
schools, and in college the potentia science teachers may never have any science beyond the
fuzzy "generd science study.”

Kits-based ingtruction has its outstanding effects but needs lots of capable teachersto
make it meaningful! If they have subgtantid subject knowledge, and if they have sufficient
training they would be comfortable in conducting serious post-1ab discussions with students (like
scientists do after their lab work).

In summary (gosh, | am talkative this morning, must be the coffed!), just hope to
communicate this notion of being "polarized” in educationa policy, we as anation have tried to
reform science education for nearly 50 years, every time an innovative approach was carried out
successfully on asmdl scale, there was never any follow-through because it was "miscarried”

through political undercutting! In scientific research, once afinding has been reported, other



scientists would go for it after the findings went through peer review. Y ou may argue that
educationd research sometimes fails to be rigorous enough as compared to scientific
research...yet, sometimes the approach to research in socia science just cannot be judged based
on scientific sandardsin naturd science. Kits-based curriculum, inquiry or project-based
learning, problem-basad learning have their research findings to support powerful effectsin
learning science; the same as reading the history of science (i.e., Harvard Project Physics).
These gpproaches have shown powerful effects, we should not erase them smply because they
were not carried out properly. Our nation has enough disagreement adready, we need to be open
minded especidly those of us a the front end of palitical venues. Using aless rigorous scientific
design to retest what other scientists found in their experiments and then to claim the other
scientists were wrong is not acceptable in the scientific field, then why it should be the casein
socid science?

It's been awonderful discusson! Thank you!

best for now,

HangChi
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The Most Important Science Process Skill Dr. Stan Metzenberg, CSU Northridge

Specid to The Antenna

It has become fashionable in science education to mold K-12 students around an idee fixe
[obsession] of amodern scientist; formulating hypotheses, observing measuring, and discovering
through hands-on investigations. What has been left unsaid isthat red scientists don't actualy
spend very much of their day "observing” and "measuring.” They read! Reading for
understanding of content is the core process skill of science, and thereis no substitute for
practice a an early age. Consder the changing emphasis that Cdifornia has placed on reading
skillsin the past 20 years. In the 1978 Cdlifornia Science Framework, the issue of reading in
science ingtruction was discussed in depth in an gppendix, and the promotion of specific science
vocabulary was akey point. In the 1990 Cdlifornia Science Framework, which mercifully is
being rewritten this year, the importance of science vocabulary was discounted and analyses of
the type included in the 1978 framework were denounced. Many of the popular hands-on kitsin
current use provide no reading materids for gudents & al, and thisis the fulfillment of the
congtructivists dream. For everyone ese it isanightmare. A student who has not developed the
skill of learning through reading has no professiond future in science. Without afoundetion in
scientific vocabulary and with minima knowledge of scientific fact, their words bear an accent
of ignorance that isimpaossible to conced and nearly impossible to remediate. While young
people should be encouraged to enter science, they must dso be given the educeation that will
permit them to succeed. Hands-on invedtigative activities ought to be sprinkled into a science
program like a" spice"; they cannot subgtitute for a"main dish". The best "hands-on" program
would be one in which students can get their "hands on" an informétive textbook!

Stan Metzenberg (stanmetzenber g@csun.edu) was a consultant for the Academics Standards
Commission, and is an Assistant Professor of Biology at California, State University Northridge.
The California Content Sandards are available at: http:.//www.k12standards.org.



