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Introduction (Don’t skip this par) o sosdet

; &that What follows are some ﬁ:urly explxcxt 79’*
your activities, and now and then those (fﬁ’é
] nd |,

gW
77
Some words we need to understand 8 fanp e
M 262
It happens, too oﬂcn, that someone reads a passage or paragraph, as you are, and ég

gets an idea very different from what the writer intended. This is almost always because

the reader has somewhat different meanings for the words than did the writer. So that we lle fé;w_;/
don’t have that problem here I’ll make clear the meanings I intend by the words I use, T o
We’ll start WIth o, Lo |

tis indeed (o067 //w

biological because thinking occurs when certain webs (networks)
your brain begin sending signals to other webs of neurons. You, of course, are not
conscious of this process, but only of the thought that sesults. But there is no doubt that Fo Py c,«c.é ,ﬂ

thinking is the result of webs of cells in your brain sending signals 1o other webs. 5 4. W
azﬁ';—

). Ben
. 2/% How can knowmg whatfcauses thought help in the learning process? Start by Jé 3
/9 ﬁ o considering that fiih it learning has two compo: %""‘;2;

‘sufficienf. Knowmg a bit about how the brain works when 4@7% m
yeu ’re thinking will help you to see why bor# understand and remembering are necessary Lo {,,5 =

for learning. | i Qe

ea (and that, after all, is why you are in college) 7 % ﬁ’;

Fitiet Nt
e ?&i-ﬁ m’Z/

urons (cells) in %Zﬁé/% v
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- And if you are actually #rying to
neurons untll one of more of them

' makesenseofrt yourbrammﬁ:mgalo of
s” the logic or causality in a situati Tride

So, right from the beginning, making sense of what you read or hear involves
focused attention and concentration, in other words, “brain work.” I’'m confident that
almost all college students “could” understand what is required of them by focusing
attention on what is being read or heard, and stick with it until the thoughts in their heads

pretty much matched those of the speaker or writer. . > :
Gree ijoie PRESVE in Gowr loarnns © oD

For most people, 1 suspect, remembering is more difficult than understanding. I W
%&&%@YL would suggest that this is because few people know much about memory, or that it is P W"Q{)
_ ‘ likewise a biological process involving the firing of webs of newrons in the brain. Most 7 64 L
Ll Ypr— people think of memories as ideas, pictures, or events that are lodged somewhere in their YM }ﬁ

v - # heads, and these places s d to be “found.” The fact, h that mories P
e 7 s, an places simply nee un OWCVGI".‘IS memorie ; %(,é ﬁ%ﬂ@

are not things always present somewhere inour heads M

MWRZ/?

st the same webs of neurons that were used to perceive the ongmal event. This
would seem to be easy, but if is not in most cases, Here’s the reason.

These webs I've been speaking of are networks of confiected neurcns, The details
do not need to be understood, but the fact is, the connections between brain cells are not
necessanly permanent. Much of our brain is not hard wired,..One can think of neurons as




Leamnson

So it is that we can understand something qmte clearly, and some time later not be G- 25 £
able to remember what it was we understood. The biological explanation is that the “web Lo
of understanding” was not used enough to become stable, so it fell apart. gﬂfﬁ" e o

If you’ve followed all of this you proba¥§
means both understanding and remembering,

@m@comses, Jugh gt :
D1.earmng, as Hescﬁbed;’ixere is the tr:ck'that always works

s maicr Dy
: ST keep that always in mind through the rest of these pages. Grades «%:J/M |
will take care of themselves. . _ c;;fz |

?{M ‘The Classroom

0 Iy
( The classroom might be very traditional—a collection of students in chairs and an _% 7

W . instructor at the front—or people seated at computer terminals, or alone at home with the 5}747 Iz
dLJ/ \ computer. So long as these are in some way “interactive™ with an instructor, the following W
| QLW{ suggestions will be valid and nseful. Y

c]assroom is that too many students see it mcorrectly and so they waste &

\ The reason something must be said about so commonplace a thing as the %’4&%

g “Taking” notes
| v I would like to see the expression “taking notes’ removed from the vocabulary and
Led” M replaced with one often used in Great Britain, that is 9] e plies a
passive reception of something someone else has made. It too often consists of copyi
o ;‘mf what’s on a chalkboard or bemg projected on a screen. Copymg from a projected image
%uﬁﬂ usually quite difficult and trying to copy What someons is saying is nearly impossible.
CM Attempts to take notes in this way produces something that is usually quite incomplete,
‘M often garbled and has the awful effect of turning off the listening part of the brain. We are
- not capable of focusing attention on two different activities at the same time. So we miss
# what an instructor is saying while we concentrate on writing what he has already said, or
‘bww ). copying from the board or screen. Some instructors compensate by making notes for the
M students and passing them out. This practice can help the better students—those who
3. fﬂ-ﬁﬁg/}.’;w/ already know how to learn—but for many others & only makes matters worse. For a
if. M passive person, having a set of teacher-prepared notes means that they now have nothing
cléa to do during the class period. So they just sit, or daydream, or doze off, and often quit
@[z&ﬁ ™7 coming to class altogether. Why not, if it’s all in the notes? Two more definitions will

Lw >%‘MJ%/€5 pa égg{éwﬁb& /

;/M
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“transfer of knowledge” is ridiculous because it describes the impossible.

This might be a novel or surprising idea so let’s examine it further. Suppose your
chemistry teacher has a correct and fairly thorough knowledge of oxidation/reduction
reactions. Can this knowledge be transferred to you? How wonderful if it could be.
Something like a “transfusion” or “mind meld” and you know instantly what he/she
knows! None of that is possible. All your teacher can give you is information, and
perhaps the inspiration for you to do your part. This information is always in the form of
symbols. These symbols might be words,—spoken or written—numbers, signs, diagrams,
pictures, and so on. You cannot learn anything unless you have previous knowledge of
the meaning of the symbols. As a clear example, you cannot learn from someone speaking
Farsi if you know only English, no matter how accurate and useful the information
embedded in that language. This idea—new knowledge depends greatly on prior
knowledge—will come up again later.

Bui if; happily, you can indeed “make sense” of new information on chemical

mformatxon and moorporatmg it into your pnor knowledge base
f 3

e b

sze
Time is nothing at all like the way we talk about it
£E 1T - R Y "

yo exactly 168 hour. fo]]owmg
Sunday moming. And everybody on the planet gets 168 hours. No one ever has any
more or any less time than anyone else! Time cannot be “found,” nor “stretched,” nor
“compressed,” nor “lost.” It cannot be “saved” or “bought,” or in any other way

4
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: . o be it
a high priority for everyone-—lt’s a bmloglcal nccessxty, like food—so we all spend a fair
amount of our allotted time blissfully unconscious. Now, what about the rest of our 168
hours? For someone who has to work part time to meet expenses, work is a high priority
act1v1ty and they show up on schedule and on time because Iosmg the 30b would mean

dizs-yourpriotitiesand not thevclock-that-will detettitifie the"6come-0f yoUr .

expense of the less important.

coggg%wgﬁggg,» If it’s really important, it will always get done, and always at the A wﬂ I

Studying

- You and your teachers will use the word “study” frequently, and always assuming
that it means the same thing to everyone. But it doesn’t. For way too many college
students, particularly in the first year, study never happens until just before a test.
Teachers are amazed at the 1dea, b i
isno test on the horizon. S

~ Now in an ideal world these would amount to the same thing. But in the real
world, unfortunately, you can pass some tests without learning much at all. This is not the
q place for me to beat up on my colleagues, but some do produce truly simple-minded
_ . sxams that do not require much by way of preparation. So here’s an absolutely heroic

d this discipline so

Wake up your childhood cun031ty and ask why other people fin
L&

and hurt the grade point average are those where the teacher expects serious learning, but
leaves most of it up to you. How do you cope with that? \

* But such “gut™ courses might be rare in your college. The one’s that cause trouble M

idea if you find yourself bored with a class; try learning more than the teacher demands. !
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'o_ugh Courses

Suppose we add to that a super-smart teacher but one who sunply assumes you know
how to learn, and sprays information like a fire hose. For a typical first year student this is
the famous “worst case scenario.” The whole purpose of my writing is to help you cope
with worst case scenarios. ' -

| Puring the Leeture

In these tough courses the first idea you must abandon is that you can sit, “take”
notes, and worry about it later. Here’s another key 1dea to bring with you to every lecture
period. Worry about it now. : ,

They nearly all resent qucstlons like, “is this going to be on the test?” You don t
do yourself any favors by giving your teachers the impression that you’re a lazy goof off’
trying to slide by with minimal effort. Teachers can often pack a wealth of i nnportant
information in what just sounds like an interesting story. They do not seem to be “giving
notes.” It’s a serious mistake to get comfortable and day dream. When notes are not
“given,” then you have to make them, and that’s anything but relaxing. It takes carefil
listening, concentration, and a focused mind to pick out the important nuggets from what
appears to be a non-stop verbal ramble. A casual remark like, “there are several reasons
we believe these things happen,” isa clear clue that something worth knowing is coming.
As noted, some teachers may pass out notes that they have made, and these might contain
an outline of what’s important. A fair number of college faculty have learned that this
only encourages passivity and cutting classes. (It’s quite easy to get the notes from
someone else, and if it’s only the notes that are mrportant why spend time sitting in a
ciassroom‘?) 3

~ Under conditions described above, you, to make notes from which you can learn,
have to be attuned to what’s being said. Not every sentence that drops from an
instructor’s mouth is going to contain some pearl of wisdom. Much of'it is
“filler”—rephrasing, giving examples, preparatory remarks for the next pomt and so on.
You have to learn quickly where the gems are. Sentences you hear stay in the short term,
immediate recall part of your brain for only a couple seconds. During that brief time you
have to make the decision as to whether you’ve heard something important or just filler.
If it was important you have to get the gist into your notes, even if that means not being

©
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quite so attentive so far as hstemng gocs Once it’s down, refocus and wait for the next

: /ﬂ/ useful idea.

ac rains a cffort) Such leammg can, however

be most sat1sﬁzmg and en_]oyable even as it demands effort. I always think of serious

learning of any academic subject as being something like practice for a sport or with a
musical instrument. No one is born with a genetic endowment for playing either the
trombone or ice hockey. These are both developed skills and both take long periods of
concentration and effort. Both are simply difficult, but how satisfying they are as small
elements are learned and burned into our brain circuits! How enjoyable to become
proficient! It’s exactlv the same with academic matters.  Give it a trv. -

About Interests

An obvious response to the thoughts just expressed might be, “but I like hockey, I
have no interest in history,” 'or chemistry—whatever. Thaf may well be true, but what is
not true is the assumption that these interests are nafural—something you came ito the
world with. Here’s another strange but important truth; all of your interests had to be
learned! This is a small example of a paradox. You need to &now something about a
musical mstrument ora sport or mdeed, ana academ:c subject, before you can judge

I was always impressed with my senior biolbgy majors who came to my office and )\)&\Jg« QO

‘got around to talking about their courses in psychology,-or philosophy, or art history.
These students gave every discipline a chance to prove itself. ﬁ

AR A R,
yourselfa gr

Between Classes

satall ne. And it so happens that 2 lot of college instructors do not asmg;n :
"each time some rcadmg, or writing, or problem solving to be done. And if you had an U R
orientation session, someone probably told you that “they” expected you to spend three ' e
hours on each of your subjects, for each hour in class! That usually comes to an amazing ())’L A
45 hours a week. Most students find that unreasonable and unnecessary, and I tend to UNJ

agree. But the proper response to an excessive demand is not to do nothing. A huge
number of new college students, when told to sfudy but given nothing specific to do,

7 oo o Pkl i



AL£amnson

simply do nothing.
-VFill in the Notes

.+ Asnoted above, it’s essential during a lecture to produce some record, no matter
how sketchy, of what was presented during that period. A most useful and highly
recommended way so spend half an hour or so of study time is to make sense of these -
notes, and most importantly, turn lists and key words into real sentences that rephrase
what went on. " When memory fails, that’s the time to use resources. Sometimes your best
resource 1s the textbook. Even if no pages were assigned directly, there is a very high
probability that the text contains, somewhere, a good, or better, description of what the
teacher had presented. You may have to search for it, but tables of contents chapter
headings and tha index will lead you to what you need. :

assigned.) People who know e“e&ﬁcation process thoroughly say that most learning in
college goes on outside the classroom. So it is that you will know more about the day s
matenal after this “filling n” process than when you first heard it.

" But there is a further critical element here. You must write in your notes, inreal
sentences, what you have learned by the reading. Writing has an enormous power to fix
things in the mind. 4/ways write what you have learned. (Once in a while a short
paragraph that summarizes or paraphrases an important aspect becomes exactly what you
need on an exam. You will almost certainly remember it because you’ve already written it
before.) There are two other good resources for filling in the notes should the textbook

‘be insufficient. These are your classmates and the teacher (or tutor if one is available.).

Huge studies have been done to find out just what “works” for college students '

‘What, in other
ones. did not? {

| - simply pert. Remember, the
successful students saJd that thlS was the most zmportant thmg they d1d to be successful.
So you don’t have o wonder ab@ut it; tha expenment s already been done.

‘perfectly aware, by the way, that geiting some guys together to discuss psychology sounds
like a pretty “nerdy” thing to do. Well, so what? Really smart college students have no
problem stealing a page from the “Nerd’s Handbook™ if it means learning more and doing

better.)

€
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o O Cm@m.‘ \. |

Thoughts on verbalization | E N '
Here’s another experiment that’s already been done and you won't Kave to repeat. T

'I'hmgs do not go mto memory as a resulf of thmkmg about them vaguely—in the abstract.
tdtha hough tobeus %mustbeverbal Nowallthat _
: e ?iﬁgﬁ ?’“‘ﬁéﬁiﬂmr

Access and high technology

There have been some noisy claims that today’s students will turn out to be the
best educated so far, because they have access (by way of the internet) to unimaginably
more information than any previous generation. I have reservations about this claim for
several reasons. For one thing, the internet has been with us for quite some time, and
those of us who teach college are still looking for the proxmsed improvement. Results

should have showcd up by now.

The principal reason, however, goes back to the fundamental difference between
information and knowledge. Knowledge is-what has the potential for improving the
individual and society. But websites are completely devoid of knowledge; all they have is
information (and not all of that is reliable!) No matter how many websites you have
access to, none of them can do anything for you unless you can make sense of (and
evaluate) what you find there.

And here is another Little paradox I discovered by observing the differences

&
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between accomplished college seniors and most first year students. Instead of getting.
knowledge from the internet; you need to have a lot of knowledge beforehand to make
sense of the ocean of information you ﬁnd there.

Exams

1 have mtentlonally put last what most new college smdents consider to be the
' y reason for this approach is

* That is, of course, a bit overstated. In the real world, a “big test” in the offing
makes even the best student nervous, and overyone bears down to some degree to get

ﬁ/i;fi ~/ But let’s assume you’ve done all the right things. You still want to do the best you

But you’re smart. You ve done the right thmgs

: / Don’t go it alone
: If you’ve done the right things you already have a study partner or two. Schedule
firm times and places to spend an hour or so reviewing. Estimate how many days it will
take to review all the material and get an early start. Don’t worry about reviewing too far
in advance of the exam! If you falk about the content and wrife summary paragraphs or
&z descriptions, make labeled diagrams, or solve problems on paper, you won’t forget—it’s
@’0 /  guaranteed. Remember, stealing a “nerd trick” will make you a better student.
M Get Satan behind the,

10

(\) . ? v’ “can, and that means review, because stuff tends to shp out of memory, partlcularly when _ _

Y
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gomg to do poorly on an exam. They were red-eyed, gulplng coffee to stay awake,
and frantically flipping pages even as the test papers were being distributed. They had

done it all wrong.

Wéretbattrue, “ast minute” study would make at least some sense. But the truth 1s, most

college work demands thinking about, and-using, a storehouse of information firmly
lodged in long term memory. “All-nighter” students can usually recall a lot of terms an/

certain “facts,” but can’t do anything with them, -

Remember, your thinking and remembering are functions of your brain, and that’s
a biological organ, and significantly, it’s one with limited endurance. In short, it becomes
less efficient the longer you put demands on it without rest. Trying to study 12 hours.
without sleep has the same effect on your brain as trying to play basketball for 12 straight-
hours would have on the rest of your body. _

So, a final rule: “Always get a night of restful sleep the night before an exam.”
Some students are afraid of this rule. They are afraid that sleep will somehow wipe out all
they’ve been studying. But it doesn’t! It’s another of those things that have been
researched and the results are consistent. There is, in fact, 2 small but significant increase
in the ability to recall or reconstruct when learning is followed by sleep. So if you want -
your brain in tip-top condition for an exam (and who wouldn’t?) do your reviewing in one
or two hour periods spread out over several days, and get a real night’s sleep before the

exam.

During the exam
r ve heard students, going into an exam, say, ‘I’ve done my part; it’s out of my

hands now.” That idea betrays the erroneous notion that all the hard work is done in
advance, and during the exam you just pour out what you’ve learned, Well, sometimes.
But exams in the tough courses often shock beginning students because they can’t find
much that looks familiar. There’s a reason, and a solution.

; nly a malicious teacher would question students on material
" that had never been discussed, assigned, or included in required reading. It seldom
happens. So when seeing something that looks unfamiliar, convince yourself that it’s only
a question that is asking you to apply something you already know. So it is that
concentration and focused thinking are often just as necessary during an exam as before it.
Ifyouhave learned well, and reviewed properly, you can be confident that you have the
necessary knowledge. I just takes some hard thinking to see how it applies to a particular
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question.

A Summary

Ave assumed here that you do. But learning
is a biological process that relies on the brain, a physmloglcal organ that demands the
same mamtenance the rest of you does Den i abuse it. &

- Iwishall readers of these pages the best of luck in their college days. But asIdo
so, ’'m rcmmded of the words of the blOIOngt Pasteur who said, “Chance favors the

prepared min

. Robert Leamnson
Dartmouth MA Dec. 2002

. This document may be down loaded, printed, and copied, but may not be sold for proﬁt
The author’s name may not be removed from the document, _ _
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