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Request: to those who have found this material useful, please make an effort to let at least
two people know about my web site, so that we can start a chain reaction of ever more people that
will be informed of this site.

I am looking for volunteers to translate this book into any language. See "Notes for
Translators™ on P. 257. Please email me at cc88m@aol.com to discuss this matter. This book is
presently being translated into German, Polish, Italian, Spanish, French, Simplified and Traditional
Chinese, and Japanese.

Teachers can use this book as a textbook for teaching practice methods. It can save you a lot
of time, allowing you to concentrate on teaching music. The Preface is a good overview of the book,
and the book reviews in the Reference section contains detailed reviews of the most relevant books.

Students: If you don’t have a teacher, pick any piece of music you want to learn (that is
within your technical skill level) and start practicing it using the methods described here; the
methods are arranged roughly in the order in which you will need them as you start learning a new
piece. In either case (with or without a teacher), read the entire book quickly the first time. Skip any
section that you think is not relevant or is too detailed; do not try to understand every concept or to
remember anything — read it like a science fiction novel (but none of this is fiction) — you just want
to get acquainted with the book and get some idea of where certain topics are discussed. Finally,
read as much of the Testimonial section as you find interesting. Then re-start from where you think
the book gives material that you need; most people will need to read all of Chapter One, sections |
and Il. Then you can skip around to specific topics that apply to the composition you are learning. If
you don’t have a clear idea of what compositions to learn, this book cites many examples, from
beginner material (Chapter One, 111.18) to intermediate; therefore, in your first reading, look for
where these examples/suggestions are.

Testimonials

(Received prior to July, 2004)

These testimonials illustrate the hopes, trials, tribulations, and triumphs, of pianists and piano
teachers. | am heartened by the number of teachers who provided testimonials and by their indication
that they are having more success with their students by using these types of methods. It seems
inescapable that teachers who conduct research and improve their teaching methods are more
successful. Numerous pianists mentioned that they were taught all wrong by previous teachers.
Many, who liked their teachers, noted that these teachers used methods similar to those in this book.
There is almost uniform agreement on what is right and what is wrong; therefore, when you follow
the scientific approach, you don’t get into the situation in which people cannot agree on what is
right. I was impressed by how quickly some people picked up these methods.

The excerpts have been edited minimally, but irrelevant details have been excised so as not to
waste the readers’ time. | want to thank everyone who wrote; they have helped me to improve the
book. I can’t get over the fact that readers keep writing the book for me (i.e., I could insert their
remarks in my book, and they would fit perfectly!). In the following, | have not selected just the
flattering remarks; | chose material that seemed significant (educational), whether positive or
critical. Entries in [....] are my comments:

1. [From a Christian Minister]
This book is the Piano Bible. I have made such tremendous progress since purchasing it [1st edition
book]. I continue to recommend it to others.
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2. [In Jan., 2003, I received this email (with permission)]

My name is Marc, and | am 17 years old. | just started playing the piano about a month ago and have
been reading your book, The Fundamentals of Piano Practice. . . . | do not have an instructor yet, but
am in the process of looking for one . . . . [followed by a series of precocious questions for a young
person with so little piano experience. | answered his questions as well as I could; then in May,
2004, I received this astounding email]

I don’t quite expect you to remember me, but | sent you an email a little more than a year ago. . . |
would like to let you know how piano has been coming along for me using your method. | began
playing the piano about Christmas of 2002, using your method from the beginning. Mid-March of
2003, | entered my high school’s concerto competition for fun and experience — not in the hopes of
winning their $500 scholarship. | unexpectedly won first place, competing against more seasoned
pianists of up to 10 yrs. It did shock the judges when | told them I had been playing for 3 months. A
few days ago, | won this year’s competition, as well. In other words, progress has come very
quickly. Such progress is one of the greatest motivators (aside from the general love of music), so |
can now see myself playing — and improving in — the piano for the rest of my life. And, though I
must give my teachers credit as well, your method is my foundation upon which they build, and 1
believe it is the main reason for my progress. However, 1 still consider myself a beginner . ... My
website has all of the recordings which | have made to date (18). . . . recently, | have been re-
recording Chopin’s “Raindrop” prelude, Scarlatti’s K.466, and Bach’s Invention in F major. . .. My
next recording will be Bach’s Sinfonia in E minor, and | plan to have that done by the end of next
week. Your book is far more than any lover of music and the piano could expect, and I cannot thank
you enough for the help you have given to me and so many other aspiring pianists . . . . [Go to the
website and listen to those amazing recordings!! You can even find him at the Music Download web
site (search Marc McCarthy).]

3. [From a respected, experienced piano teacher.]

I just skimmed your new section [on parallel set exercises] and thought I’d share my initial reaction.
As the Queen Regent of Exercise-Haters, I’ve lobbied loud and strong for the criminalization of
Hanon et al, and was at first aghast to think you may have joined the downtrodden masses of the
pseudo-voodoo-esque practitioners, hopelessly, helplessly, repeating, repeating, . . . . Anyway, to get
to the point, | do see a point of merit in your approach, IF IF IF the student follows your
COMPLETE directions and uses the described key combinations as a diagnostic tool — NOT to
repeat each and every combination as a daily routine. As a diagnostic tool and subsequent remedy,
you’ve succeeded marvelously! There was something familiar about your exercises, so | dug around
at the studio today and found the Technische Studien by Louis Plaidy, Edition Peters, first printing
ca 1850. Although Plaidy’s philosophy concerning the use of his exercises is much different from
yours, the actual notes printed on the page follow nearly to the letter (tee, hee, I should say to the
note) what you have described in your exercise chapter. Plaidy’s exercises were highly respected in
Europe throughout the late 1800°s and were used during that time at the Conservatory in Leipzig.
Plaidy himself was quite a sought-after instructor, with several of his (students were) accepted into
Liszt’s inner circle and/or having some sort of success on the concert stage. You’re in the company
of greatness!

4. 1 am curious to know if you know of the work of Guy Maier. Does his approach with “impulse”
practice of 5 finger patterns go along with the “parallel sets” you mention? Maier does use the
principle of repeating one note with each finger as the others are held quietly at the key surface as
one of the 5 finger exercises. Thinking Fingers was one of the books of exercises Maier wrote with
Herbert Bradshaw in the early 1940s. One of his first 5 finger exercises that seems to mirror what
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http://music.download.com/marcmccarthy/3600-8168_32-100078932.html?tag=MDL_listing_song_artist

you have said about “quads” repetitions on one note using one finger is as follows:

a. Single fingers in repeated note impulses of 1, 2, 3, 4, 8, and 16.

b. Practice each finger separately, depress other keys lightly or hold fingers silently at key top
position.

c. Using CDEFG in right hand, place 5 fingers on these notes one octave above middle C, right hand
thumb on C.

d. Similarly with left hand, one octave below middle C, with fifth finger on C.

e. Exercise hands separately; starting with right hand thumb play one impulse C, then release, then
two impulses, etc., up to 16. Repeat with each finger, then do the left hand.

[See my Exercise section I11.7b; it is amazing how we independently arrived at groups of “quads”
(four repetitions), up to 4 quads (16 repetitions) for this exercise which is almost identical to my
Exercise #1.]

f. Beginners will have to do the impulses slowly, working up to full speed (and here I think your
“quads” come into play — so many repetitions per second is the goal).

Maier mentions 16 as his limit. He gives a great many patterns for using this approach to 5 finger
impulse exercises, in Book 1 and Book 2 of Thinking Fingers published by Belwin Mills Inc., NY,
NY in 1948. | think Maier was striving to help students get the facility they needed without the
endless repetitions of Hanon, Pischna, et al.

5. Please send me your book — I’ve been a piano teacher for over 50 years, still eager to learn.

6. [This testimonial is an eye opener: it teaches us about one of the most frequently misdiagnosed
problems that stops us from playing fast.]

At a young age, | started, and then quit piano. Then as a teenager, | went to a [famous] conservatory
and tried for years to acquire technique but failed miserably and ended up with an engineering
career. Years later, | have returned to piano (Clavinova) and am trying to do what | failed to do years
ago. One of the reasons | stopped practicing is that my wife and son would get irritated when they
heard me repeat passages over and over; the Clavinova allows me to practice guiltlessly at any hour.
I read your web page and was fascinated. Wish | had thought of some of your ideas years ago. | have
a question and | can’t seem to get an answer that makes any sense, yet it is such a basic question. 1
was taught that when you play piano, you support the weight of your arm on each finger that plays.
Gravity. You never push down, you must be relaxed. So | asked my teachers how to play pianissimo.
The answer was that you play closer to the keys. This does not work for me. [Long discussion of
various methods of trying to play pianissimo with arm weight and why they don’t work. Seems he
can play pianissimo only by consciously lifting his hands off the keys. Also, since everything tends
to come out forte, speed is a problem.] Would you kindly answer this question for me? What does
one do with ones arm weight when one plays pianissimo? | have read many books about playing the
piano and have spoken with many accomplished pianists. It is one thing to know how to play
anything and it is quite another to be able to teach someone how to play. [I could not have said this
any better!] Your writings are brilliant and in many ways revolutionary, | knew instinctively that if
anyone could help me you could.

[After such a compliment, I had to do something, so I read the account of his difficulties carefully
and came to the conclusion that he must, after so many years of trying, be unwittingly pushing down
on the piano, almost as if he were hypnotized. | told him to find a way to see if he was actually
pushing down — not an easy task. Then came this reply.]

Thank you for your response. Truth is best examined through extremes. Your suggestion gave me
the idea that maybe | should ALWAYS play like I play MY pianissimo — by lifting my hands off the
keys. | rushed to my Hanon, and YES! | can play much faster! I quickly rushed to the Bach Prelude
Il that I could never play to speed (144) and | always had troubles getting the fingers to land together
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when playing fast, and at speeds above 120 the fingers were landing like one note together. No
fumbles, no strain. Not only that, | can play piano or forte as fast as | want. It feels so incredibly
EASY! Just discovered it now! | can’t believe this. [Long discussion of how, through the years, he
had come to equate arm weight with pushing down, mainly caused by a fear of not understanding the
teacher who was a strict, arm weight disciplinarian. This is actually something | have been very
suspicious of, about the arm weight method: that so much emphasis on arm weight and overly strict
discipline might cause some type of neurosis or misunderstanding — perhaps even some type of
hypnosis.] A huge wall just crumbled and now after so many years of thought and hours of practice
(I practiced up to 10 hours a day at the conservatory and still only memorized music without ever
improving my technique) and now | can see beyond. | discovered that | have the ability to play faster
than | ever dreamed | could (just tried the C major scale and I was shocked that this was me playing)
with full range of sound that I want WITHOUT TENSION. [A long description of all the new things
he is now doing and comparing them to his previous years of struggles and criticisms from others.] |
have you to thank for this. Yours was the only book | have ever read that offered enough variation
from the mainline to get me to finally free my mind from a huge misconception. | was pushing
down, not letting go. My arms simply don’t weigh a ton, but they are free. Because | was afraid of
my teacher and was obsessed with the weight of my arms, | was subconsciously bearing down. |
never dared play PPP for her. | knew how, but | was certain it was the wrong technique. [l am afraid
this happens frequently with youngsters; they don’t understand the teacher but are afraid to ask, and
end up assuming the wrong thing.] What she should have told me was DON’T EVER PUSH
DOWN; instead, | fixated on the weight of my arms as being key to everything. [A youngster must
push down to put any “weight” on his arms! How are you going to explain that this is wrong to a
child who hasn’t studied physics?] She also never allowed me to play quickly. [This is another
comment I have heard from students of strict arm weight teachers — speed is a no-no until certain
milestones are achieved; although we must exercise caution when practicing for speed, slowing
down is not the quickest way to speed.] Because | was tense, and she said | would never play quickly
if I’m tense. In your book you say that we have to play fast to discover technique. | was never
allowed to! Your book and your email freed the chains in my mind that held me captive for all these
years. Thank you so very much. | cannot describe how grateful I am to you and your insight.
[Although my comments seem to be directed against the arm weight school, that is not the case —
similar difficulties apply to any teaching based on insufficient knowledge in the hands of strict
disciplinarian teachers. Unfortunately, a large number of piano teachers has historically adopted
inflexible teaching methods because of a lack of a theoretical understanding and rational
explanations. For systematic treatments of speed, see sections 11.13 and especially I11.7.i]

7. 1 found your book on the internet and consider myself very lucky. Thank you very much for
making such a great effort on describing the piano technique and practice habits that make sense. |
am a piano teacher. I’ve only started to read the book and have already applied some practice
techniques with my students. They liked it and I liked it too. The practice becomes so much more
interesting. Do you know the book called “The Amateur Pianist’s Companion” by James Ching,
published by Keith Prowse Music Publishing Co., 1956, London. This book may be out of print, but
| found it second hand at:

http://dogbert.abebooks.com/abe/BookSearch

You might be interested because “the detail of correct postures, movement and conditions as
outlined in this book are the result of extensive researches into the physiological-mechanics of piano
technique carried out by the author in conjunction with Professor H. Hartridge, Professor of
Physiology, and H. T. Jessop, Lecturer in Mechanics and Applied Mathematics, at the University of
London”.



8. 1 am so grateful that | found your web site. | am an adult piano player, that was taught all wrong,
when | was young. | am still trying to unlearn my bad techniques and habits. | now take lessons from
a very good teacher.

9. A few weeks ago | downloaded your book from the Internet and have been trying it out. I’m about
halfway through and a long way from fully applying everything, but I’m so pleased with the results
up to now that I thought 1’d give some spontaneous feedback.

Firstly some background. I studied piano up to an advanced level and started a music degree, which |
dropped after a year to study math. After graduation | was an enthusiastic amateur, but over the last
20 years my playing has become less frequent, mainly due to my frustration at a lack of progress,
convinced that I would never be able to find the hours of exercise needed to be able to play better.

I was looking for some hints for buying a piano and came across your site. After reading a couple of
chapters | downloaded the whole thing and started trying it out. This is not the first time | have tried
to improve with a book or advice from a teacher, but I’m a sucker for punishment. Here are my
experiences after three weeks. [Note how quickly people can learn and immediately make use of
these methods.]

I’ve been concentrating on studying 4 pieces which are very dear to me:

- Ravel’s Prelude

- Chopin Prelude no. 26 in Ab major

- Poulenc Novelette no. 1

- Ravel Alborada del Graziosa from Miroirs

The Ravel Prelude is a small piece of no apparent technical difficulty. This is a piece that | had
always played on sight, but never really well. There is a crossed hands section in the middle with
some exquisite dissonance that poses some difficulties, but that’s about it. | applied the practice
methods in the book to this piece and it suddenly came alive with far more nuance than | had ever
credited it. It’s anything but the throwaway | thought it was, but without proper practice methods it
will always seem that way.

The Poulenc Novelette is one of the pieces that | have played at least once a week for 20 years and
am very fond of. I’ve never really played this fully to my satisfaction, but I’d always assumed that
this was due to a lack of exercise time. Using your suggestions | started analyzing what was wrong.
Aside from some obvious flubs that had never really been learnt correctly the most surprising result
was that it was impossible for me to keep in time to the metronome!! Some more detailed analysis
revealed the cause — a lot of Poulenc’s writing requires rapid and awkward shifts of hand position
with melodies that need to be sustained across these shifts. The bad habit that | had learnt was to
“grab” at the keys during these shifts, hence destroying the melody line and gradually speeding up
the piece. The revelation to me was that the problem could not be fixed by practicing with the
metronome! It could only be fixed by analyzing this problem and working out a strategy for dealing
with the shifts. Now | am very satisfied with the way | play and even have a lot of time left over to
consider the music.

Alborada del Graziosa is a case apart. This is a fiendishly difficult piece which | had tried to learn in
the past, but was unable to bring most of the passages up to the correct speed. My assumption had
always been that more practice was necessary and that | could never find the time. Again — applied
the methods in your book to learning this and, after three weeks, 1’m not yet there but I can now play
most of it up to speed and reasonably musically as well. I reckon I’ll have it all in my fingers in a
couple of weeks then | can concentrate on the music.

Last but not least, the Chopin prelude. I learnt this for an exam when I was 16 yrs. old, but have
never really played it since. | started relearning it and made a couple of discoveries. Firstly | had
never played it up to speed, even for the exam, so this was something | needed to fix. However this
just didn’t work — I discovered that for two reasons | couldn’t speed up. Firstly | had learnt to fake
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the legato with the pedal — but once you speed up you just get a jJumble of sound and if I try to pedal
correctly I just couldn’t get the legato. Secondly the middle section contains some highly stretched
broken chords in the left hand that shift on each beat. Played slowly this is ok, but at speed it
becomes fiendishly difficult and even painful to play. Basically | have had to relearn this piece —
new fingerings, new hand positions, different pedaling etc. Now | can play this at any speed | like
with no stress. | found this an interesting proof of what you say in the book — this is a very small
piece that seems fairly easy, but at speed it completely changes character and will frustrate any
student using the intuitive method, unless they are blessed with a span of over 1.5 octaves.

In closing I’d like to thank you for writing the book and even more for making it available on the
Internet. 1 have in the past spent enormous amounts of money on highly recommended teachers and
not one of them, although I have no doubt that they understood these techniques themselves, could
teach me how to practice.

10. I think your book is worth my reading although many of the “rules” (such as hands separate
practice, chord attack . . . ) | have learned from our teachers. In my logic even if just one rule |
learned from your book works, it is worth far more than the $15 | paid for the 1st Edition. | also like
the section on how to prepare for recitals. | agree that practicing full speed before the recital is a “no
no”. | discussed this with my teacher and we see several reasons why [extended discussions on why
playing full speed on day of recital can lead to problems, not excerpted here because | can’t
understand them]. Thus practice fast before the recital is a no-win situation. Finally, I would like to
see more about how to gain speed and how to put hands together more efficiently. Some music
(Bach’s Inventions come to mind) is easy to play hands separate but difficult hands together.
Overall, I enjoy reading your book.

11. I encourage everyone to try hands separate practice as stated in your book. While studying with
Robert Palmieri at Kent State University, he had me do this as part of my practice. It helped me get
past the amateur stage and on to much better technique and musical playing.

12. Based on what | was able to glean from your web site, | applied one of the principles — hands
separate playing at full tempo -- on a couple of difficult passages in two completely different types
of songs I was playing, one a church hymn, the other a jazz tune. Interestingly, | found that when |
got to church yesterday and it came time to accompany the congregation, the difficult portions I had
learned by the hands separate method were among the most solid and sure of the entire hymn. It
seemed that each time | came to one of those difficult spots, a mental trigger went off that alerted my
brain/nervous system to execute those parts with particular care and accuracy. Same goes for the
difficult spot in the jazz tune, which is now no longer a problem at all.

13. About one and a half years ago | ordered the book Fundamentals of Piano Practice from you. |
just wanted to personally thank you for your contribution. It has helped me a great deal! | never
knew how to practice before your book because | was never taught. | took lessons, mind you, but my
teachers never taught me how to practice. Isn’t that amazing! | suspect that it is commonplace. The
most beneficial piece of advice for me is your suggestion to play at a much slower speed on the last
run-through of the piece you are practicing. | must admit developing this habit has been most
difficult for me. But I am trying. | find that slow practice is a big help. Also, practicing just a
measure or two at a time has been valuable! | wished that memorizing music came easier; if you
have any new ideas on memorizing, please let me know. [l have added considerable material on
memorizing since this correspondence.]

14. Thank you for answering my piano practice questions. | must tell you that there is one
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particularly tricky Prelude of Chopin’s — the one in C Sharp Minor. When | received your book, |
mastered this Prelude more than up to its rapid speed in one day. Granted it is a short one, but many
pianists wrestle with it. This experience has been very encouraging.

15. I have been playing piano for 8 years now and bought your book about a year ago. After reading
this book, my 1 hour a day practice sessions are much more productive. I also learn new pieces much
faster. You show insight on the following:

Correct methods of practice.

How to start a new piece.

Slow practice (when to do it and why).

When to play faster than normal.

How to get ready for a performance.

I don’t agree with everything you write, but | read your book about every couple of months so |
don’t lose sight of the proper way to practice. [This is a common refrain: my book is such a dense
compilation that you need to read it several times.]

16. After one week, | was very pleased with myself and the method since | thought that | had
successfully MEMORIZED!!! A whole page HS. This was an absolutely unknown achievement as
far as | was concerned. But problems arose when | tried to put the two hands together, which | then
tried to do whilst learning the rest of the piece. I also found on trying to learn the rest of the piece
that I had “memorized’ the first page wrongly, and | ended up writing notes to myself. [This
probably happens more often than most of us would like to admit — when you have difficulty in
getting up to speed HT, CHECK THE SCORE! The cause could be an error in reading the music.
Errors in rhythm are particularly difficult to detect.] Your book HAS given me exactly what | was
looking for — i.e. some basis for working out how to learn more quickly and efficiently. No teacher
has ever been able to give me any clue as to how to go about learning a piece. The only suggestion I
have ever had is, ‘Have a look at this and see what you can make of it’, and as for how to improve
the accuracy and/or speed, ‘Keep practicing, practicing, . . .” WHAT????? I’ve now got answers to
these vital questions. Thanks.

17. 1 have been reading your book on your site and have been getting a lot out of it. You have
inspired me to practice the way | have always known was the best way but never had the patience to
do it. What you outline about even chords before trying to play fast lines sure has helped me a lot. |
think my inability to play beyond a certain speed is due to a basic unevenness in my fingers that |
have never really addressed. | always would just say, “I just can’t play fast well”. | have worked up a
small portion of an etude using the chord attack approach and can actually play it fairly smoothly
and evenly! I am curious about your theories on absolute pitch development. The camps seem very
divided on that subject: genetics vs. environment. [Since this correspondence, | added the parallel set
exercises for chord practice, and have written an expanded section on acquiring absolute pitch.]

18. | just wanted to let you know how much my family of musicians has been enjoying your book on
piano playing. Without doubt, you set forth some innovative, unorthodox ideas in your book that
really do work in spite of the fact they sound extreme by most practicing piano teachers’ standards.
[I agree!] The method of practicing hands separately seems to be working quite well as well as the
method of not playing everything soooooo slowly! Also, putting less emphasis on the metronome
has also been proving beneficial. Certainly, your methods have helped speed up the entire learning
process on new pieces, and now | can’t imagine how we ever managed before without knowing
these “musical truths” of yours. Thank you again for writing such a marvelous JEWEL of a book!
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19. I read the online sections and think every piano teacher should be required to have read this
book. I’m one of the unfortunate who spent 7 years practicing scales/Hanon without any hints about
relaxation or efficient practice methods. | started to pick good practice hints from internet discussion
groups and various books, but your book is by far the most comprehensive and convincing source |
have found yet.

20. I am a piano player at an intermediate level. A month ago | downloaded parts of your book and |
must say in one word that it is fabulous! Being a scientist | appreciate the structural way the subject
matter is presented and explained on a down to earth level. It changed my way of looking at piano
practice. Especially the part on memorizing helped me already to reduce memorizing efforts
considerably. My private teacher (a performing soloist) uses bits and pieces from your method.
However this teacher is a Czerny addict and never heard of thumb over. You need to spend more
attention to the thumb over, especially how to smoothly join parallel sets. | gave a copy of the book
to my teacher and | recommend it to everybody.

[A year later]

I already wrote you once more than a year ago about your fantastic book on the internet. The
methods really work. Using your methods | was able to learn and master some pieces much faster.
Your methods really work for pieces that are notoriously difficult to memorize, like some Mozart
sonatas, and pieces of which my piano teacher said are difficult to memorize like the Bach
Inventions or some preludes of Chopin. Piece of cake using your method. I am now tackling the
Fantaisie Impromptu and this seemingly impossible piece appears to be within my reach! I also like
your contribution about the subconscious mind. | wonder whether you know the book of J. D. Sarno:
The Mindbody Prescription. This book treats the subconscious exactly like you do. While working
on my PhD thesis, | solved many seemingly unsolvable theoretical enigmas just like you did. I fed it
to my brain and some days later the solution just popped out. So what you write is dead right!

21. Your suggestions on how to memorize music by creating associations (a story, for example)
sounded silly to me. But when | was practicing, | couldn’t help asking what I could associate with a
certain musical phrase that had a problematic F chord. “Give yourself an F for failing” popped into
my mind. | thought that was not very encouraging thinking! But now every time | come to that
phrase | remember the F. I’ve got it. Sheesh! Thanks. Your book is very useful. It mirrors my
teacher’s suggestions, but with more detail. When | can’t play the piano nothing is more fun than
reading about playing the piano......... In the final weeks before my last recital, my teacher
suggested playing through my mistakes during practice. Then going back and working on the
problem measures, much as you suggest, though that was the only time that it came up. She says
most people will not even know the mistake was made unless it interrupts the music. Her point is to
not interrupt the music and to correct the problem at the source by going back to the measure. | find
that I do correct myself (stutter) a lot; I’m going to focus on not doing it. This advice is not intuitive,
you know. One corrects mistakes naturally when they happen. But | can see that constantly doing
that is actually building the mistakes in.

22. | stumbled on your online book on piano practice when | was searching for articles on absolute
pitch. When | read it, | was impressed by the scientific approach used. Especially the concept of
“speed wall” and how to overcome it helped me a lot. | found your book at just the right time. Many
problems | encounter in playing the piano are discussed in your book. Many piano teachers don’t
seem to have a clear scientific concept on how to handle specific problems of intermediate piano
players. So | am working through the book, section by section with good success. There are several
things 1 am missing in your book. In some chapters, pictures would be very helpful, such as correct
hand position, thumb over, parallel set exercises. Something like a chronological table for the
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practice routine might be useful. “Practicing cold” would be on position number one, for example.
You always mention the importance of WHEN to do WHAT. Could you order the exercises you
explain in a way that makes them most efficient? Anyway, | want to express my deep appreciation
for your project!

23. All this winter, | continued my personal piano learning and | must say that every word in your
book is true. | have been studying piano for several years and made only average progress. Because |
love piano and romantic music, that makes me sometimes crazy and deeply frustrated. After
application of your methods from about 1 year ago, | made tremendous progress. | am now working
on several pieces at once, compositions | never thought before that I can play. It’s wonderful. Today,
I have a small repertoire that | can play with great satisfaction.

24. | have ordered and received your 1st Ed book and have read sections of your 2nd Ed. | have
found your information to be extremely valuable. | am sending you this email because | was hoping
to get some advice on my upcoming recital. | am extremely nervous but after reading your sections
on recitals I understand their importance. | wish | had your notes on memorizing when | started
because it has taken me an extremely long time to finally memorize it (the improper way). | am not
sure how to perform the piece for the recital. On the few occasions that I played for others | would
stumble on certain sections because | would forget where | was in the piece because of nerves. This
is my first recital so | don’t know what to expect. Any tips or advice on practice routines would be
much appreciated.

[After a few exchanges about what he was playing, etc., | gave him a scenario of typical practice
routines for recital preparation and what to expect during the recital. After the recital, | received the
following email.]

I just wanted to let you know that my recital went extremely well considering it was my first time.
The advice you gave me was very helpful. | was nervous starting the piece but then I became
extremely focused (just like you said would happen). | was even able to concentrate musically rather
than just going through the motions. The audience was impressed at my ability to do it from memory
(just like you said they would). You were right in saying that a positive experience like this would
help me with my confidence. | feel great about the experience! My teacher is from [a famous
Conservatory], and teaches Hanon exercises and other technique material. That is why your book
was and is a gold mine for me. | want to be able to play the pieces that | enjoy without having to
spend 20 years to learn them. But | also feel that | need a teacher.

25. [Finally, hundreds of communications of the type:]

I must say that you book is excellent . . ... ...

Since reading C. C. Chang’s Fundamentals of Piano Practice, I’ve been trying out his
suggestions; thanks to those who recommended it and to Mr. Chang for taking the time to write it
and make it available.

Etc., etc.

26. Since July, 2004 (cut-off date of these testimonials) | have continued to receive similar emails,
especially from students at music conservatories. Most gratifying are the increasing number of
teachers who say that they are successfully using these methods to teach, and that their students are
happier and making faster progress.
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Abbreviations and Frequently Used Phrases

Sections (...) are in Chapter One unless otherwise noted

ABBREVIATIONS

AP = Absolute Pitch (111.12)

ET = Equal Temperament (Ch. Two, 2¢c & 6¢)

FFP = Flat Finger Position (111.4b)

FI = Fantaisie Impromptu by Chopin (11.25, 111.2&5)
FPD = Fast Play Degradation (11.25, near end)

HS = Hands Separate (11.7)

HT = Hands Together (11.25)

K-11 = Kirnberger Il Temperament (Ch. Two, 2¢c & 6b)
LH = Left Hand

MP = Mental Play (see Index)

NG = Nucleation Growth (I11.15)

PPI = Post Practice Improvement (11.15)

PS = Parallel Sets (see below)

RH = Right Hand

SW = Speed Wall (111.71)

TO = Thumb Over (111.5)

TU = Thumb Under (I11.5)

WT = Well Temperament (Ch. Two, 2c)

Frequently Used Phrases

Cartwheel Method (111.5, in Arpeggios section)
Chord Attack (11.9)

Conjunction (11.8)

Curl Paralysis (111.4b)

Intuitive Method (11.1)

Mental Play (11.12, 111.6j)

Parallel Sets (11.11, 111.7b, see Index)

Pyramid Position = "flat finger" position (111.4b)
Quiet Hand (I11.61)

Segmental Practice (11.6)

Speed Wall (111.71)

Spider position = "flat finger" position (111.4b)
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Preface

This is the best book ever written on how to practice at the piano! The revelation of this
book is that there are highly efficient practice methods that can accelerate your learning rate, by up
to 1,000 times if you have not yet learned the most efficient practice methods (see 1V.5). What is
surprising is that, although these methods were known since the earliest days of piano, they were
seldom taught because only a few teachers knew about them and these knowledgeable teachers never
bothered to disseminate this knowledge.

I realized in the 1960s that there was no good book on how to practice at the piano. The
best I could find was Whiteside's book, which was an utter disappointment; see my review of this
book in References. As a graduate student at Cornell University, studying until 2 AM just to keep up
with some of the brightest students from all over the world, | had little time to practice piano. |
needed to know what the best practice methods were, especially because whatever | was using wasn't
working although I had taken piano lessons diligently for 7 years in my youth. How concert pianists
could play the way they did was an absolute mystery to me. Was it just a matter of sufficient effort,
time, and talent, as most people seem to think? If the answer were "Yes", it would have been
devastating for me because it meant that my musical talent level was so low that | was a hopeless
case because | had put in sufficient effort and time, at least in my youth, practicing up to 8 hours a
day on weekends.

The answers came to me gradually in the 1970's when | noticed that our two daughters' piano
teacher was teaching some surprisingly efficient methods of practice that were different from
methods taught by the majority of piano teachers. Over a period of more than 10 years, | kept track
of these efficient practice methods and came to the realization that the most important factor for
learning to play the piano is the practice methods. Effort, time, and talent were merely secondary
factors! In fact, "talent” is difficult to define and impossible to measure; it had become a meaningless
word we use to hide our ignorance of the true definition of effective talent. In fact, proper practice
methods can make practically anybody into a *"talented™ musician! | saw this happen all the time at
the hundreds of student recitals and piano competitions that | had witnessed.

There is now a growing realization that “talent”, “prodigy”, or “genius” is more created
than born (see Olson) -- Mozart is possibly the most prominent example of the "Mozart Effect".
Some have renamed this "The Beethoven Effect” which might be more appropriate because Mozart
had some personality weaknesses, etc., that sometimes marred his otherwise glorious music, whereas
psychologically, Beethoven composed the most enlightening music. Listening to music is only one
component of the complex Mozart Effect. For pianists, making music has a larger effect on mental
development. Thus good practice methods will not only accelerate the learning rate but also help
to develop the musical brain, as well as raise the intelligence level, especially for the young. The
learning rate is accelerated, compared to the slower methods (it's like the difference between an
accelerating vehicle and one going at a constant speed). Therefore, in a matter of a few years,
students without proper practice methods will fall hopelessly behind. This makes those students with
good practice methods appear far more talented than they really are because they can learn in
minutes or days what it takes the others months or years. The most important aspect of learning
piano is brain development and higher intelligence. Memory is a component of intelligence and
we know how to improve memory (see 111.6). This book also teaches how to play music in our
minds — this is called Mental Play (11.12), which naturally leads to absolute pitch and the ability to
compose music. These are the skills that distinguished the greatest musicians and led us to label
them as geniuses; yet we show here that they are not difficult to learn. Until now, the musician’s
world was restricted to the few “gifted” artists; we now know that it is a universe in which we can all
participate.
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Practice methods can make the difference between a lifetime of futility, and a concert
pianist in less than 10 years for young, dedicated students. Using the right practice methods, it
takes only a few years for a diligent student at any age to start playing meaningful pieces from
famous composers. The saddest truth of the past two centuries has been that, although most of these
practice methods were discovered and rediscovered thousands of times, they were never documented
and students either had to rediscover them by themselves or, if lucky, learn them from teachers who
knew some of them. The best example of this lack of documentation is the "teachings"” of Franz
Liszt. There are a dozen Franz Liszt societies and they have produced hundreds of publications.
Numerous books have been written about Liszt (see Eigeldinger, etc., in References), and
thousands of teachers have claimed to teach the ""Franz Liszt method", complete with documented
teaching lineages._ Yet there is not one publication that describes what that method is! There are
endless accounts of Liszt's accomplishments and technical prowess, yet there is not one reference on
the details of how he got that way. Evidence in the literature indicates that even Liszt could not
describe how he acquired technique; he could only demonstrate how he played. Since piano
pedagogy has succeeded in losing track of how the greatest pianist acquired his technique, it is little
wonder that we did not have a textbook on learning piano. Can you imagine learning math,
economics, physics, history, biology, or anything else without a textbook, and (if you are lucky) only
your teacher's memory as a guide? Without textbooks and documentation, our civilization would not
have advanced beyond that of jungle tribes whose knowledge base had been passed on by word of
mouth. That's basically where piano pedagogy has been for 200 years!

There are many books on learning piano (see References), but none of them qualify as
textbooks for practice methods, which is what students need. These books tell you what skills you
need (scales, arpeggios, trills, etc.) and the more advanced books describe the fingerings, hand
positions, movements, etc., to play them, but none of them provide a reasonably complete,
systematic set of instructions on how to practice. Most beginner music books provide a few such
instructions, but many of those instructions are wrong -- a good example is the amateurish
advertisement on how to become “The Virtuoso Pianist in 60 Exercises" in the title of the Hanon
exercises (see section I11.7.h of Chapter One). In piano pedagogy, the most essential tool for the
teacher and the student — a reasonably complete set of instructions on how to practice, had been
missing until this book was written.

| did not realize how revolutionary the methods of this book were until after | finished my
first draft of this book in 1994. These methods were better than what | had been using previously
and, for years, | had been applying them with good, but not remarkable, results. | experienced my
first awakening after finishing that book, when | really read my own book and followed the methods
systematically -- and experienced their incredible efficiency. So, what was the difference between
knowing parts of the method and reading a book? In writing the book, | had to take the various parts
and arrange them into an organized structure that served a specific purpose and that had no missing
essential components. As a scientist, | knew that organizing the material into a logical structure was
the only way to write a useful manual. It is well known in science that most discoveries are made
while writing the research reports, not when conducting the research. It was as if | had most the
parts of a terrific car, but without a mechanic to assemble the car, find any missing parts, and tune it
up, those parts weren't much good for transportation. | became convinced of this book’s potential to
revolutionize piano teaching and, in 1999, decided to provide it free to the world on the internet. In
this way, it could be updated as my research progressed and whatever was written would be
immediately available to the public. In retrospect, this book is the culmination of over 50 years of
research that I had conducted on piano practice methods since my first piano lessons.

Why are these practice methods so revolutionary? For detailed answers, you will have to read
this book. Here, I briefly present a few overviews of how these miraculous results are achieved and
to explain why they work. I did not originate most of the basic ideas in this book. They were
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invented and re-invented umpteen times in the last 200 years by every successful pianist; otherwise,
they would not have had such success. The basic framework for this book was constructed using
the teachings of Mlle. Yvonne Combe, the teacher of our two daughters who became accomplished
pianists (they have won many first prizes in piano competitions and averaged over 10 recitals a year
each for many years; both have absolute pitch, and now enjoy composing music). Other parts of this
book were assembled from the literature and my research using the internet. My contributions are in
gathering these ideas, organizing them into a structure, and providing some understanding of why
they work. This understanding is critical for the success of the method. Piano has often been taught
like religion: Faith, Hope, and Charity. Faith that, if you followed procedures suggested by a
"master" teacher, you will succeed; Hope that, "practice, practice, practice” will lead you to the
rainbow, and Charity that your sacrifices and paying your dues will perform miracles. This book is
different — a method is not acceptable unless the students understand why it works so that they can
adapt it to their specific needs. Finding the correct understanding is not easy because you can't just
pluck an explanation out of thin air (it will be wrong) -- you must have enough expertise in that field
of knowledge in order to arrive at the correct explanation. Providing a correct explanation
automatically filters out the wrong methods. This may explain why even experienced piano teachers,
whose educations were narrowly concentrated in music, can have difficulty in providing the proper
understanding and will frequently give wrong explanations for even correct procedures. In this
regard, my career/educational background in industrial problem solving, materials science (metals,
semiconductors, insulators), optics, acoustics, physics, electronics, chemistry, scientific reporting (I
have published over 100 peer-reviewed articles in major scientific journals and have been granted 6
patents), etc., have been invaluable for producing this book. These diverse requirements might
explain why nobody else was able to write this type of book. As a scientist, | have agonized over
how to concisely define “science” and argued endlessly over this definition with other scientists and
non-scientists. Because the scientific approach is so basic to this book, I have included a section on
“Scientific Approach to Piano Practice”, V.2, Chapter One. Science is not just the theoretical world
of the brightest geniuses; it is the most effective way to simplify our lives. We need geniuses to
advance science; however, once developed, it is the masses that benefit from these advances.

What are some of these magical ideas that are supposed to revolutionize piano teaching?
Let's start with the fact that, when you watch famous pianists perform, they may be playing
incredibly difficult things, but they make them look easy. How do they do that? Fact is, they are
easy for them! Therefore, many of the learning tricks discussed here are methods for making
difficult things easy: not only easy, but often trivially simple. This is accomplished by practicing the
two hands separately and by picking short sections to practice, sometimes down to only one or two
notes. You can't make things any simpler than that! Accomplished pianists can also play incredibly
fast -- how do we practice to be able to play fast? Simple! By using the "chord attack™ (11.9). Thus
one key to the success of the methods discussed here is the use of ingenious learning tricks that
are needed to solve specific problems.

Even with the methods described here, it may be necessary to practice difficult passages
hundreds of times and, once in a while, up to 10,000 times before you can play the most difficult
passages with ease. Now if you were to practice a Beethoven Sonata at, say, half speed (you are just
learning it), it would take about an hour to play through. Therefore, repeating it 10,000 times would
take 30 years, or almost half a lifetime, if you had, say, one hour per day to practice and practiced
only this sonata 7 days a week. Clearly, this is not the way to learn the sonata, although many
students use practice methods not too different from it. This book describes methods for identifying
just the few notes that you need to practice and then playing them in a fraction of a second, so that
you can repeat them 10,000 times in a few weeks (or even days for easier material), practicing them
for only about 10 minutes per day, 5 days per week — we have reduced the practice time from half a
lifetime to a few weeks.
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This book discusses many more efficiency principles, such as practicing and memorizing at
the same time. During practice, each passage must be repeated many times and repetition is the
best way to memorize; therefore, it doesn't make sense not to memorize while practicing,
especially because this turns out to be the fastest way to learn. Have you ever wondered how every
concert pianist can memorize hours of repertoire? The answer is quite simple. Studies with super
memorizers (such a those who can memorize pages of phone numbers) have revealed that they are
able to memorize because they have developed memory algorithms onto which they can quickly
map the material to be memorized. For pianists, music is such an algorithm! You can prove this
by asking a pianist to memorize just one page of random notes, and to remember them for years.
This is impossible (without an algorithm) although this pianist may have no trouble memorizing
several 20 page Beethoven Sonatas, and still play them 10 years later. Thus what we thought was a
special talent of concert pianists turns out to be something anyone can do. Students who use the
methods of this book memorize and perform everything they learn, except when practicing sight
reading. This is why this book does not recommend exercises such as Hanon and Czerny, that are
not meant to be performed; by the same token, the Chopin Etudes are recommended. Practicing
something that wasn’t meant to be performed is not only a waste of time but also destroys any
sense of music you originally had. We discuss all the major methods of memory, which empower
the pianist to perform feats that most people would expect only from "gifted musicians”, such as
playing the composition in your head, away from the piano, or even writing the entire composition
from memory. If you can play every note in the composition from memory, there is no reason why
you can't write them all down! Such abilities are not for show or bragging rights, but are essential for
performing without flubs or memory lapses and come almost as automatic byproducts of these
methods, even for us ordinary folks with ordinary memory. Many students can play complete
compositions but can't write them down or play them in their minds -- such students have only
partially memorized the compositions in a manner that is insufficient for performances. Inadequate
memory and lack of confidence are the main causes of nervousness. They wonder why they suffer
stage fright and why performing flawlessly is such a daunting task while Mozart could just sit down
and play.

Another example of helpful knowledge is relaxation and the use of gravity. The weight of
the arm is important not only as a reference force for uniform and even playing (gravity is always
constant), but also for testing the level of relaxation. The piano was designed with gravity as the
reference force because the human body evolved to match gravity exactly, which means that the
force needed to play the piano is about equal to the weight of the arm. When performing difficult
tasks, such as playing a challenging piano passage, the natural tendency is to tense up so that the
entire body becomes one contracted mass of muscle. Trying to move the fingers independently and
rapidly under such conditions is like trying to run a sprint with rubber bands wrapped around both
legs. If you can relax all unnecessary muscles, and use only the required muscles for just those
instants at which they are needed, you can play extremely fast, effortlessly, for long periods of time
without fatigue, and with more reserve strength than needed to produce the loudest sounds.

We will see that many “established teaching methods” are myths that can cause untold
misery to the student. Such myths survive because of a lack of rigorous scientific scrutiny. These
methods include: the curled finger position, thumb under method of playing scales, most finger
exercises, sitting high on the chair, “no pain, no gain”, slowly ramping up your speed, and liberal use
of the metronome. We not only explain why they are harmful but also provide the correct
alternatives, which are, respectively: flat finger positions, thumb over method, parallel sets (11.11,
I11.7b), sitting lower on the chair, relaxation, acquiring speed by understanding "speed walls" (111.71)
and identification of specific beneficial uses of the metronome. Speed walls are encountered when
you try to play a passage faster, but reach a maximum speed beyond which the speed will not
increase no matter how hard you practice. What causes speed walls, how many are there, and how
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do you avoid or eliminate them? Answers: speed walls are the results of attempts to do the
impossible (you erect speed walls yourself by using incorrect practice methods), there are
effectively an infinite number of them, and you avoid them by using the correct practice methods.
One way of avoiding speed walls is not to build them in the first place, by knowing their causes
(stress, incorrect fingering or rhythm, lack of technique, practicing too fast, practicing hands together
[11.25] before you are ready, etc.). Another way is to come down in speed from “infinite speed” by
using the parallel sets (11.11), instead of increasing the speed gradually. If you can start at speeds
above the speed wall, there is no speed wall when you come down in speed.

This book frequently deals with one important point -- that the best piano practice methods
are surprisingly counter-intuitive. This point is paramount in piano pedagogy because it is the main
reason why the wrong practice methods tend to be used by students and teachers. If they weren't so
counter-intuitive, this book may not have been necessary. Consequently, we deal not only with what
you should do but also with what you should not do. These negative sections are not for criticizing
those who use the wrong methods but are necessary components of the learning process. The reason
why intuition fails is that the piano tasks are so complex, and there are so many ways to accomplish
them, that the probability of hitting the right method is nearly zero if you picked the simplest,
obvious ones. Here are four examples of counter-intuitive practice methods:

(1) Separating the hands for practice (11.7) is counter-intuitive because you need to practice
each hand, then both together, so that it looks like you have to practice three times instead of just
once hands together. Why practice hands separately, which you will never use in the end?
Approximately 80% of this book deals with why you need to practice hands separately. Hands
separate practice is the only way to rapidly increase speed and control without getting into trouble.
It allows you to work hard 100% of the time at any speed without fatigue, stress, or injury because
the method is based on switching hands as soon as the working hand begins to tire. Hands separate
practice is the only way in which you can experiment to find the correct hand motions for speed
and expression and it is the fastest way to learn how to relax. Trying to acquire technique hands
together is the main cause of speed walls, bad habits, injury, and stress.

(2) Practicing slowly hands together and gradually ramping up the speed is what we tend to
do intuitively, but it turns out to be one of the worst ways to practice because it wastes so much time
and you are training the hands to execute slow motions that are different from what you need at the
final speed. Some students compound the problem by using the metronome as a constant guide to
ramp up the speed or to keep the rhythm. This is one of the worst abuses of the metronome.
Metronomes should be used only briefly to check the timing (speed and rhythm). If over used, it
can lead to loss of your internal rhythm, loss of musicality, and bio-physical difficulties from over-
exposure to rigid repetition (the brain can actually start to counteract the metronome click and you
may either not hear the click or hear it at the wrong time). Technique for speed is acquired by
discovering new hand motions, not by speeding up a slow motion; i.e., the hand motions for
playing slowly and fast are different. This is why trying to speed up a slow motion leads to speed
walls -- because you are trying to do the impossible. Speeding up a slow play is like asking a horse
to speed up a walk to the speed of a gallop -- it can't. A horse must change from walk to trot to
canter and then to gallop. If you force a horse to walk at the speed of a canter, it will hit a speed wall
and will most likely injure itself by kicking its own hoofs to shreds.

(3) In order to memorize well, and be able to perform well, you must practice slowly, even
after the piece can be played easily at speed. This is counter-intuitive because you always perform at
speed, so why practice slowly and waste so much time? Playing fast can be detrimental to
performance as well as to memory. Playing fast can cause “fast play degradation”, and the best way
to test your memory is to play slowly. Thus practicing the recital pieces at full speed on recital day
will result in a poor performance. This is one of the most counter-intuitive rules and is therefore
difficult to follow. How often have you heard the refrain, "I played awfully during my lesson
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although I played so well this morning."? Therefore, although much of this book is oriented towards
learning to play at the correct speed, it is the proper use of slow play that is critical for accurate
memorization and for performing without mistakes. However, practicing slowly is tricky because
you should not practice slowly until you can play fast! Otherwise, you would have no idea if your
slow play motion is right or wrong. This problem is solved by practicing hands separately and
getting up to speed quickly. After you know the hand motions for fast play, you can practice slowly
at any time.

(4) Most people feel uncomfortable trying to memorize something they can't play, so they
instinctively learn a piece first, and then try to memorize it. It turns out that you can save a lot of
time by memorizing first and then practicing from memory (we are talking about technically
challenging music that is too difficult to sight read). Moreover, for reasons explained in this book,
those who memorize after learning the piece never succeed in memorizing well. They will be
haunted forever by memory problems. Therefore, good memorizing methods must be an integral part
of any practice procedure; memorizing is a necessity, not a luxury.

These four examples should give the reader some idea of what | mean by counter-intuitive
practice methods. What is surprising is that the majority of good practice methods is counter-
intuitive to most people. Fortunately, the geniuses who came before us have found the better practice
methods and you will see them here.

Why does the fact, that the correct methods are counter-intuitive, lead to disaster? Even
students who learned the correct methods (but were never taught what not to do) can drift back into
intuitive methods simply because their brains keep telling them that they should use the intuitive
methods (that's the definition of intuitive methods). This of course happens to teachers as well.
Parents fall for it every time! Thus mere parental involvement can sometimes be counterproductive,
because the parents must also be informed. This is why this book makes every effort to identify, and
to point out the follies of, the intuitive methods. Thus many teachers discourage parental
involvement unless the parents can also attend the lessons. Left to their own devices, the majority of
students, teachers, and parents will gravitate towards the intuitive (wrong) methods. This is the main
reason why so many wrong methods are taught today, and why students need informed teachers and
proper textbooks. All piano teachers should use a textbook that explains practice methods; this
will free them from having to teach the mechanics of practicing and allow them to concentrate on
music where the teachers are most needed. The parents should also read the textbook because
parents are most susceptible to the pitfalls of intuitive methods.

Piano teachers generally fall into three categories: (A) private teachers who can't teach, (B)
private teachers that are very good, and (C) teachers at universities and conservatories. The last
group is usually fairly good because they are in an environment in which they must communicate
with one another. They are able to quickly identify the worst teaching methods and eliminate them.
Unfortunately, most students at conservatories are already quite advanced and so it is too late to
teach them basic practice methods. The (A) group of teachers consists mainly of individuals that do
not communicate well with other teachers and invariably use mostly intuitive methods; this explains
why they can't teach. By choosing only teachers that have web sites, you can eliminate many of the
poor teachers because these have at least learned to communicate. Groups (B) and (C) are fairly
familiar with the correct practice methods, though few know all of them because there has not been a
standardized textbook; on the other hand, most of them know a lot of useful details that aren't in this
book. There are precious few group (B) type teachers and the group (C) teachers generally accept
only advanced students. The problem with this situation is that most students start with the group (A)
teachers and never progress beyond novice or intermediate level and therefore never qualify for the
group (C) teachers. Thus the majority of beginner students give up in frustration although
practically all of them have the potential to become accomplished musicians. Moreover, this lack
of progress feeds the general misconception that learning piano is a lifetime of fruitless efforts,
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which discourages the majority of parents and youngsters from considering piano lessons.

There is an intimate relationship between music and mathematics. Music, in many respects,
is a form of mathematics and the great composers explored and exploited this relationship. Most
basic theories of music can be expressed using mathematical terms. Harmony is a series of ratios,
and harmony gives rise to the chromatic scale, which is a logarithmic equation. Most music scales
are subsets of the chromatic scale, and chord progressions are the simplest relationships among these
subsets. I discuss some concrete examples of the use of mathematics in some of the most famous
compositions (section 1V.4) and include all the topics for future music research (mathematical or
otherwise) in Section IV. It does not make sense to ask whether music is art or math; they are both
properties of music. Math is simply a way of measuring something quantitatively; therefore,
anything in music that can be quantified (such as time signature, thematic structure, etc.) can be
treated mathematically. Thus, although math is not necessary to an artist, music and mathematics are
inseparably intertwined and a knowledge of these relationships can often be useful (as demonstrated
by every great composer), and will become more useful as mathematical understanding of music
progressively catches up to music and as artists learn to take advantage of mathematics. Art is a
shortcut way of using the human brain to achieve results not achievable in any other way. Scientific
approaches to music only deal with the simpler levels of music that can be analytically treated:
science supports art. It is wrong to assume that science will eventually replace art or, on the other
extreme, that art is all you need for music; art should be free to incorporate anything that the artist
desires, and science can provide invaluable help.

Too many pianists are ignorant of how the piano works and what it means to tune in the
temperaments, or what it means to voice the piano. This is especially surprising because piano
maintenance directly affects (1) the ability to make music and (2) technical development. There are
many concert pianists who do not know the difference between Equal (P. 224) and Well
temperaments (P. 226) while some of the compositions they are playing (e.g. Chopin, Bach)
formally require the use of one or the other. When to use electronic pianos, when to change to a
higher quality (grand) piano, and how to recognize quality in a piano are critical decisions in the
career of any pianist. Therefore, this book contains a section on piano selection and a chapter on how
to tune your own piano. Just as electronic pianos are already always in tune, acoustic pianos must
soon become permanently in tune, for example, by using the thermal expansion coefficient of the
strings to electronically tune the piano (see Gilmore, Self-Tuning Piano). Today, practically all home
pianos are out of tune almost all the time because it starts to go out of tune the moment the tuner
leaves your house or if the room temperature or humidity changes. That's an unacceptable situation.
In future pianos, you will flick a switch and the piano will tune itself in seconds. When mass
produced, the cost of self-tuning options will be small compared to the price of a quality piano. You
might think that this would put piano tuners out of work but that will not be the case because the
number of pianos will increase (because of this book), the self-tuning mechanism requires
maintenance and, for pianos in such perfect tune, frequent hammer voicing and regulation (that are
too often neglected today) will make a significant improvement in musical output. This higher level
of maintenance will be demanded by the increasing number of advanced pianists. You might
suddenly realize that it was the piano, not you, that limited technical development and musical
output (worn hammers will do it every time!). Why do you think concert pianists are so fussy about
their pianos?

In summary, this book represents an unique event in the history of piano pedagogy and is
revolutionizing piano teaching. Surprisingly, there is little that is fundamentally new in this book.
We owe most of the major concepts to Yvonne (Combe), Franz, Freddie, Ludwig, Wolfie, Johann,
etc. Yvonne and Franz gave us hands separate practice, segmental practice and relaxation; Franz and
Freddie gave us the “Thumb Over” method and freed us from Hanon and Czerny; Wolfie taught us
memorization and mental play; Johann knew all about parallel sets, quiet hands (111.6.1), and the
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importance of musical practice, and they all showed us (especially Ludwig) the relationships
between math and music. The enormous amounts of time and effort that were wasted in the past, re-
inventing the wheel and futilely repeating finger exercises with every generation of pianist, staggers
the imagination. By making the knowledge in this book available to the student from day one of
piano lessons, we are ushering in a new era in learning to play the piano. This book is not the end of
the road -- it is just a beginning. Future research into practice methods will undoubtedly uncover
improvements; that's the nature of the scientific approach. It guarantees that we will never again lose
useful information, that we will always make forward progress, and that every teacher will have
access to the best available information. We still do not understand the biological changes that
accompany the acquisition of technique and how the human (especially the infant) brain develops.
Understanding these will allow us to directly address them instead of having to repeat something
10,000 times. Since the time of Bach, piano pedagogy had been in a state of arrested development;
we can now hope to transform piano playing from a dream that seemed mostly out of reach to an art
that everyone can now enjoy.

PS: This book is my gift to society. The translators have also contributed their precious time.
Together, we are pioneering a web based approach for providing free education of the highest
caliber, something that will hopefully become the wave of the future. There is no reason why
education can't be free. Such a revolution might seem to put some teachers' jobs in jeopardy, but
with improved learning methods, piano playing will become more popular, creating a greater
demand for teachers who can teach, because students will always learn faster under a good teacher.
The economic impact of this improved learning method can be significant. This book was first
printed in 1994 and the web site was started in 1999. Since then, | estimate that over 10,000 students
had learned this method by year 2002. Let's assume that 10,000 serious piano students save 5
hours/week using these methods, that they practice 40 weeks/year, and that their time is worth
$5/hour; then the total yearly savings are:

(5hrs/wk, per student)(40wks/yr)($5/hr)(10,000 students) = $10,000,000/yr, in 2002, which will
increase every year, or

$1,000 per year per student.

$10M/yr is only the savings of the students; we have not included the effects on teachers and
the piano and music industries. Whenever adoption of scientific methods produced such leaps in
efficiency, the field has historically flourished, seemingly without limit, and benefited everyone.
With a world population over 6.6B today (2007), we can expect the pianist population to eventually
exceed 1% or over 66M, so that the potential economic impact of this book could exceed several
$B/year. Such huge economic benefits in any sector have historically been an unstoppable force, and
this engine will drive the coming piano revolution. This book is the beginning of that revolution.
More importantly, music and any gain in the development of a young child’s mind, are priceless.
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CHAPTER ONE: PIANO TECHNIQUE

. INTRODUCTION

1. Objective

The objective of this book is to present the best known methods for practicing piano.
For students, knowing these methods means a reduction in learning time that is a significant
fraction of a lifetime and an increase in the time available for making music instead of
struggling with technique. Many students spend 100% of their time learning new
compositions and, because this process takes so long, there is no time left to practice the art
of making music. This sorry state is the greatest hindrance to acquiring technique because
making music is necessary for technical development. The goal here is to make the learning
process so fast that we aim to allocate 10% of practice time to technical work and 90% to
making music.

How do musicians “make music”? Whether we compose music or play an
instrument, all music must originate in the artist’s brain. We can certainly shut our brains
off and play the piano from rote memory after enough practice. That is absolutely the wrong
way to make music because the level of the resulting music will be low. Many pianists have
the misconception that the expensive, huge, concert grand produces its own sound with its
characteristic music and therefore we must train our fingers for learning to play the piano.
But the human brain is far more complex than, and superior to, any mechanical contraption
in terms of musicality. The brain doesn’t have the limitations of wood, felt, and metal.
Therefore, it is more important to train the brain than the finger muscles, especially because
any finger movement must originate as a nerve impulse in the brain. The answer to the above
question is what we shall call Mental Play (MP) in this book. MP is simply the process of
imagining the music in your mind, or even actually playing it on an imaginary piano. We
shall see that MP controls practically everything we do in music, from the learning process
(technique) to memorization, absolute pitch, performance, composition, music theory,
interpretation, controlling nervousness, etc. It is so all-encompassing that it is not possible to
devote one section to explaining it; rather, it is discussed in practically every section of this
book. A fairly extended discussion is given in Section I11.6.}.

MP is what made Mozart (and all great musicians) what he was; he is considered to
be one of the greatest geniuses partly because of his MP abilities. The wonderful news is that
it can be learned. The sad historical fact is that too many students were never taught MP; in
fact, this book may be the first place where MP has been given an official name (definition)
although, if you are a “talented” musician, you somehow had to magically pick it up yourself.
Mental Play should be taught from the first year of piano lessons and is especially effective
for the youngest youngsters; the most obvious way to start teaching it is to teach
memorization skills and absolute pitch. MP is the art of controlling the minds of the
audience thru the music you play and therefore it works best when it originates in your mind.
The audience views your MP ability as something extraordinary, belonging only to a select
few gifted musicians with intelligence far above the average person. Mozart was almost
certainly aware of this and used MP to greatly enhance his image. MP also helps you to learn
piano in a myriad of ways, as demonstrated throughout this book. For example, because you
can conduct MP away from the piano, you can effectively double or triple your practice time
by using MP when a piano is not available. Beethoven and Einstein often seemed absent-



minded because they were preoccupied with MP during most of their waking hours.

Thus MP is nothing new; not only the great musicians and artists, but practically any
specialist today, such as athletes, trained soldiers, businessmen, etc., must cultivate their own
MP in order to compete successfully. In fact every one of us does it all the time! When we get
up in the morning and quickly go over the planned activities of the day, we are conducting
MP, and the complexity of that MP probably exceeds that of a Chopin Mazurka. Yet we do it
in an instant, without even thinking about it as MP, because we have been practicing it since
early childhood. Can you imagine what disasters would happen if we never had a mental plan
for the day? But that is basically what we do if we walk onto a stage and play a recital
without MP training. No wonder performers get so nervous! As we shall see, MP is perhaps
the single best antidote against stage fright — it certainly worked for Mozart.

2. What is Piano Technique?

We must understand what technique is because not understanding technique leads to
incorrect practice methods. More importantly, a proper understanding can help us to develop
correct practice methods. The most common misunderstanding is that technique is some
inherited finger dexterity. It is not. The innate dexterity of accomplished pianists and
ordinary folk are not that different. This means that practically anyone can learn to play the
piano well. There are numerous examples of mentally handicapped people with limited
coordination that exhibit incredible musical talent (savants). Unfortunately, many of us are
much more dexterous but can't manage the musical passages because of a lack of some
simple but critical information. Acquiring technique is mostly a process of brain/nerve
development, not development of finger strength.

Technique is the ability to execute a zillion different piano passages; therefore it is
not dexterity, but an aggregate of many skills. The wondrous thing about piano technique,
and the most important message of this book, is that piano skills can be learned in a short
time, if the correct learning procedures are applied. These skills are acquired in two stages:
(1) discovering how the fingers, hands, arms, etc., are to be moved, and (2) conditioning the
brain, nerves, and muscles to execute these with ease and control. Many students think of
piano practice as hours of finger calisthenics because they were never taught the proper
definition of technique. The reality is that you are improving your brain when learning
piano! You are actually making yourself smarter and improving your memory; this is why
learning piano correctly has so many benefits, such as success in school, the ability to better
cope with everyday problems, and the ability to retain memory longer as you age. This is
why memorizing is an inseparable part of technique acquisition.

We must understand our own anatomy and learn how to discover and acquire the
correct technique. This turns out to be an nearly impossible task for the average human brain
unless you dedicate your entire life to it from childhood. Even then, most will not succeed.
The reason is that, without proper instruction, the pianist must discover the correct motions,
etc., by trial and error. You must depend on the small probability that, as you try to play that
difficult passage faster, your hand accidentally stumbles onto a motion that works. If you are
unlucky, your hand never discovers the motion and you are stuck forever, a phenomenon
called "speed wall". Most beginning piano students haven't the foggiest idea about the
complex motions that the fingers, hands, and arms can perform. Fortunately, the many
geniuses who came before us have made most of the useful discoveries (otherwise, they
wouldn't have been such great performers) leading to efficient practice methods.

Another misconception about technique is that once the fingers become sufficiently
skillful, you can play anything. Almost every different passage is a new adventure; it must be
learned anew. Experienced pianists seem to be able to play just about anything because (1)
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they have practiced all the things that you encounter frequently, and (2) they know how to
learn new things very quickly. There are large classes of passages, such as scales, that appear
frequently; knowledge of how to play these will cover significant portions of most
compositions. But more importantly, there are general solutions for large classes of problems
and specific solutions for specific problems.

3. Technique, Music, Mental Play

If we concentrate only on developing "finger technique™ and neglect music during
practice, we can pick up non-musical playing habits. Non-musical playing is an absolute no-
no at all times because it is one form of mistake. One common symptom of this mistake is
the inability to play the lesson pieces when the teacher (or anyone else!) is listening. When
an audience is present, these students make strange errors that they didn't make during
"practice"”. This happens because the students practiced without regard for music but
suddenly realized that music must now be added because someone is listening.
Unfortunately, until lesson time, they had never really practiced musically! Another
symptom of non-musical practice is that the student feels uncomfortable practicing when
others can hear them. Piano teachers know that students need to practice musically in order
to acquire technique. What is right for the ears and the brain turns out to be right for the
human playing mechanism. Both musicality and technique require accuracy and control.
Practically any technical flaw can be detected in the music. At the very least, the music is the
supreme test of whether the technique is right or wrong. As we shall see throughout this
book, there are more reasons why music should never be separated from technique.
Nonetheless, many students tend to practice neglecting the music and preferring to "work"
when no one is around to listen. Such practice methods produce "closet pianists" who love to
play but can't perform. If students are taught to practice musically all the time, this type of
problem will not even exist; performing and practice are one and the same. We provide
many suggestions in this book for practicing to perform, such as video recording your
playing from the very beginning.

Many students make the mistake of thinking that the fingers control the music and
they wait for the piano to produce that gorgeous sound. This will result in a flat
performance and unpredictable results. The music must originate in the mind and the pianist
must coax the piano to produce what s/he wants. This is mental play, introduced above; if
you had never practiced mental play before, you will find that it requires a level of
memorization that you had never achieved before — but that is exactly what is needed for
flawless, authoritative performances. Fortunately, mental play is only a few steps beyond the
memorization procedures in this book, but it accomplishes a giant leap in your musical
capabilities, not only for technique and making music, but also for learning absolute pitch,
composing, and every aspect of piano playing. Thus technique, music, and mental play are
inseparably intertwined. Once you are deeply involved with mental play, you will discover
that it doesn’t really work without absolute pitch. These discussions provide a firm basis for
identifying the skills we need to learn. This book provides the practice methods needed to
learn them.

4, Basic Approach, Interpretation, Musical Training, Absolute

Pitch

Teachers play a critical role in showing students how to play and practice musically.
For example, most pieces of music begin and end with the same chord, a somewhat
mysterious rule which is actually a result of basic chord progression rules. An understanding
of chord progressions is very useful for memorizing. A musical phrase generally starts and



ends with softer notes, with the louder ones in between; when in doubt, this is a good default
principle. This may be one reason why so many compositions begin with a partial bar — the
first beat usually carries the accent and is too loud. There are many books that discuss
musical interpretation (Gieseking, Sandor), and we will encounter numerous pointers
throughout this book.

Musical training is most rewarding for the very young. Most babies exposed
frequently to perfectly tuned pianos will automatically develop absolute pitch -- this is
nothing extra-ordinary. Nobody is born with absolute pitch, because it is a 100% learned skill
(the exact frequencies of the musical scales are arbitrary human conventions -- there is no
natural law that says that middle A should be 440 Hz; most orchestras tune to 442 Hz, and
before it was standardized, there was a much larger range of allowable frequencies). If this
absolute pitch is not maintained, it will be lost later in life. Piano training of young children
can begin around the ages of three to four. Early exposure of youngsters (from birth) to
classical music is beneficial because classical music has the highest musical content
(complex logic) among all the different types of music. Some forms of contemporary music,
by over-emphasizing certain narrow aspects, such as loudness or simplistic music structures
that do not stimulate the brain, can detract from musical development by interfering with
brain development.

Although you need to be musically gifted to compose music, the ability to play the
piano is not that dependent on the musical brain. In fact, most of us are more musical than we
give ourselves credit for and it is the lack of technique that limits our musical expression at
the piano. We have all had the experience of listening to famous pianists and noticing that
one is different from the other -- that is more musical sensitivity than we will ever need to
start playing the piano. There is no need to practice eight hours a day; some famous pianists
have recommended practice times of less than an hour. You can make progress practicing
three or four times a week, one hour each.

Finally, total music education (scales, time signatures, ear training [including absolute
pitch], dictation, theory, etc.) should be an integral part of learning to play the piano because
each different thing you learn helps all the others. In the final analysis, a total music
education is the only way to learn piano. Unfortunately, the majority of aspiring pianists do
not have the resources or the time to follow such a path. This book was designed to give the
student a head start by learning how to acquire technique quickly so that they can consider
studying all the other helpful subjects. Statistically, students who excel in playing the piano
almost always end up composing music of their own. Studying music composition is not a
prerequisite for composing. Some teachers frown on learning too much composition theory
before starting to compose your own music because that can prevent you from developing
your individual style.

What are some unique features of the methods of this book?

(i) These methods are not overly demanding, like older methods that require students to
commit to a dedicated lifestyle to fit the piano instruction. Students are given the tools to
pick a specific procedure that will achieve a defined objective within estimable time limits. If
the methods really work, they shouldn't require a lifetime of blind faith in order to achieve
proficiency!

(i) Every procedure of these methods has a physical basis (if it works, it always has one; the
past problems in piano pedagogy have been in identifying the correct explanations); it must
further contain the following required elements: (A) objective: what techniques to acquire,
i.e., if you can't play fast enough, you can't trill, you want to memorize, etc., (B) then do:
i.e., practice hands separately, use chord attack, memorize as you practice, etc.,(C) because:
the physiological, psychological, mechanical, etc., explanations for why these methods work
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-- HS practice makes difficult passages easier and (D) if not: problems that arise if
uninformed methods are used. Without this "if not", students can pick any other method --
why this one? We need to know what not to do because bad habits and wrong methods, not
insufficient practice, are the main causes of a lack of progress.

(iii) This book presents a complete, structured set of learning tools that transports you with
minimum effort into the Magical Kingdom of Mental Play. Bon Voyage!

1. BASIC PROCEDURES FOR PIANO PRACTICE

This section contains the minimum set of instructions that you need before starting practice.

1. The Practice Routine

Many students use the following practice routine:

(a) First, practice scales or technical exercises until the fingers are limbered up. Continue this
for 30 minutes or longer if you have time, to improve technique especially by using exercises
such as the Hanon series.

(b) Then take a new piece of music and slowly read it for a page or two, carefully playing
both hands together, starting from the beginning. This slow play is repeated until it can be
performed reasonably well and then it is gradually speeded up until the final speed is
attained. A metronome might be used for this gradual speed-up.

(c) At the end of a two hour practice, the fingers are flying, so the students can play as fast as
they want and enjoy the experience before quitting. After all, they are tired of practicing so
that they can relax, play their hearts out at full speed,; this is the time to enjoy the music!

(d) Once the piece can be played satisfactorily, memorize it and practice “until the music is
in the hands”.

(e) On the day of the recital or lesson, practice the piece at correct speed (or faster!) as many
times as possible in order to make sure that it is in top condition. This is the last chance;
obviously, the more practice, the better.

EVERY STEP OF THIS PROCEDURE IS WRONG! The above will almost
guarantee that the students will not progress beyond intermediate level even if they practice
several hours daily. For example, this method tells the students nothing about what to do
when they hit an impossible passage except to keep repeating, sometimes for a lifetime, with
no clear idea of when or how the needed technique will be acquired. This method leaves the
task of learning to play the piano completely to the student. Moreover, the music will come
out flat during the recital and unexpected flubs will be almost unavoidable. You will
understand all this as soon as you read about the more efficient methods described below.

Lack of progress is the main reason why so many students quit piano. Students,
especially youngsters, are smart; why work like a slave and learn nothing? Reward the
students and you will get more dedication than any teacher could want. You can be a doctor,
scientist, lawyer, athlete, or anything you want, and still become a good pianist. This is
because there are methods that let you acquire technique quickly, as we shall soon see.

Note that the above practice routine is an "intuitive’ (or “instinctive”) method. If a
person of average intelligence were marooned on an island with a piano and decided to
practice, that person would most likely devise a practice method like the one above. That is, a
teacher teaching this type of practice routine isn't teaching anything -- the method is intuitive.
When | first started to compile the **correct learning procedures' of this book, I was struck
most by how counter-intuitive many of them were. | will explain later why they are so
counter-intuitive but this offers the best explanation for why so many teachers use the
intuitive approach. These teachers never learned the correct methods and therefore gravitated



naturally to the intuitive methods. The trouble with counter-intuitive methods is that they are
harder to adopt than intuitive ones; your brain is constantly telling you that they are not right
and to get back to the intuitive ones. This message from the brain can become irresistible just
before a lesson or recital -- try telling (uninformed) students not to enjoy playing their
finished pieces before quitting practice, or not to over-practice on recital day! It is not only
the students or teachers. It is also any parents or friends with good intentions that influence
the practice routines of young students. Parents who are not informed will always force
their children to use the intuitive methods. This is one reason why good teachers always ask
parents to accompany their children to the lessons. If the parents are not informed, there is a
virtual guarantee that they will force the students to use methods that are in direct
contradiction to the teacher's instructions.

Students who started with the correct methods from the beginning are the “apparently
lucky” ones. However, they must be careful later in life if they weren’t taught what the
wrong methods are. Once they leave the teacher, they can stumble into the intuitive methods
and have no idea why everything is suddenly falling apart. It's like a bear that had never seen
a bear trap -- it gets caught every time. These “lucky” ones often can't teach either, because
they may not know that many intuitive methods can lead to disaster. On the other hand, the
apparently “unlucky” students who first learned the intuitive methods and then changed over
to the better ones have some unexpected advantages. They know both the right and wrong
methods and often make much better teachers. Therefore, although this book teaches the
correct methods, it is equally important to know what NOT to do, and why. This is why the
most frequently used wrong methods are extensively discussed here.

We describe the components of a proper practice routine in the following sections.
They are presented in approximately the order in which a student might use them from start
to finish of a new piece of music. Beginners please read section 111.18 first.

2. Finger Positions

Relax the fingers and place your hand on a flat surface with all the fingertips resting
on the surface and the wrist at the same height as the knuckles. The hand and fingers should
form a dome. All the fingers should be curved. The thumb should point slightly down and
bend slightly towards the fingers so that the last (nail) phalange of the thumb is parallel to
the other fingers (viewed from above). This slight inward bend of the thumb is useful when
playing chords with wide spans. It positions the tip of the thumb parallel to the keys making
it less likely to hit adjacent keys. It also orients the thumb so that the correct muscles are used
to raise and lower it. The fingers are slightly curled, curving down and meeting the surface
at angles near 45 degrees. This curled configuration allows the fingers to play between the
black keys. The tip of the thumb and the other fingertips should form an approximate
semicircle on the flat surface. If you do this with both hands side by side, the two thumbnails
should be facing each other. Use the part of the thumb directly below the thumbnails to play,
not the joint between the nail phalange and the middle phalange. The thumb is already too
short; therefore, play with its tip for maximum uniformity with all the fingers. For the other
fingers, the bone comes close to the skin at the fingertips. At the front pad of the fingertip
(opposite the fingernail), the flesh is thicker. This front pad should contact the keys, not the
fingertip.

This is the starting position. Once you begin play, you may need to stretch the fingers
almost straight, or curl them more, depending on what you are playing. Therefore, although
the beginner must learn the ideal curled position, strict adherence to a fixed curled
configuration is not correct; this will be discussed in detail later on, especially because the
curled position has significant disadvantages.
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3. Bench Height and Distance from Piano

The right height of the bench and its distance from the piano is also a matter of
personal taste. For a good starting point, sit at the bench with your elbows at your sides and
forearms pointing straight towards the piano. With your hands on the keys in playing
position, the elbows should be slightly below the height of the hands, about level with the
keys. Now place your hands on the white keys -- the distance of the bench from the piano
(and your sitting position) should be such that the elbows just miss your body as you move
them in towards each other. Do not sit at the center of the bench, but sit closer to the front
edge so that you can plant your feet firmly on the floor or pedals. The bench height and
location are most critical when playing loud chords. Therefore, you can test this position by
playing two black key chords simultaneously, as loudly as you can. The chords are
C2#G2#C3# (5,2,1) for the left hand and C5#G5#C6# (1,2,5) for the right hand. Press down
hard, leaning forwards a little, with the whole weight of your arms and shoulders, to make a
thundering, authoritative sound. Make sure that the shoulders are totally involved. Loud,
impressive sounds cannot be made using only the hands and forearms; the force must come
from the shoulders and the body. If this is comfortable, the bench and sitting positions should
be correct. Historically, there has been a tendency of teachers to sit their students too high;
consequently, the standard bench height of fixed height benches tend to be one to two inches
too high, thus forcing the students to play more with their fingertips than the front finger
pads. It is therefore important to have a bench with variable height.

4, Starting a Piece: Listening and Analysis (Fur Elise)

The best way to start the learning process is to listen to a performance (recording).
The criticism that listening first is some sort of "cheating™ has no defensible basis. The
purported disadvantage is that students might end up imitating instead of using their
creativity. It is impossible to imitate someone else’s playing because playing styles are so
individualistic. This fact can be reassuring to some students who might blame themselves for
the inability to imitate some famous pianist. If possible, listen to several recordings. They can
open up all sorts of new ideas and possibilities that are at least as important to learn as finger
technique. Not listening is like saying that you shouldn't go to school because that will
destroy your creativity. Some students think that listening is a waste of time because they
will never play that well. In that case, think again. If the methods described here will not
make people play "that well", I wouldn't be writing this book! What happens most frequently
when students listen to many recordings is that they discover that the performances are not
uniformly good,; that they actually prefer their own playing to some of those in the
recordings.

The next step is to analyze the structure of the composition. This structure will be
used to determine the practice program and to estimate the time needed to learn this piece. As
any experienced piano teacher knows, the ability to estimate the time needed to completely
learn a piece is critically important to the success of the practice routine. Let's use
Beethoven's Fur Elise as an example. Analysis always starts by numbering the bars on your
music score. If the bars are not already marked, mark every 10th bar in pencil, above the
center of the bar. | count any partial bar at the beginning as bar 1; others count only full bars,
but this makes it awkward to identify the first partial bar. In Fur Elise, the first 4 full bars are
essentially repeated 15 times, so by learning 4 bars you can play 50% of the piece (it has 124
full bars). Another 6 bars are repeated 4 times, so learning only 10 bars enables you to play
70% of it. Using the methods of this book, therefore, 70% of this piece can be memorized in
less than 30 minutes, because these bars are quite easy. Among these repeated bars, there are



two interruptions that are difficult. A student with one to two years of lessons should be able
to learn the required 50 different bars of this piece in 2 to 5 days and be able to play the
whole piece at speed and from memory in 1 to 2 weeks. After that, the teacher is ready to
work with the student on the musical content of the composition; how long that will take
depends on the musical level of the student. We will now address the technical issues in the
difficult sections.

The secret for acquiring technique quickly lies in knowing certain tricks for
reducing impossibly difficult passages to not only playable but often to trivially simple
ones. We shall now embark upon that magical journey into the brains of geniuses who
figured out incredibly efficient ways to practice the piano!

5. Practice the Difficult Sections First

Returning to Fur Elise, there are two difficult sections with 16 and 23 bars. Start by
practicing the most difficult sections first. These will take the longest time to learn, so they
should be given the most practice time. Since the ending of most pieces is generally the most
difficult, you will learn most pieces starting from the end. Therefore, we will start by tackling
these two difficult sections.

6. Shortening Difficult Passages: Segmental (Bar-by-Bar)

Practice

A most important learning trick is to choose a short practice segment. This trick has
perhaps the biggest effect on reducing the practice time because of many reasons.

(a) Within a difficult passage of say, 10 bars, there are typically only a few note
combinations that stymie you. There is no need to practice anything other than those
notes. Let's examine the two difficult sections in Fur Elise and find the most troublesome
spots. This may be the first bar or the last five bars of the first interruption (bars 45 to 56), or
the final arpeggio in the second interruption (bars 82 to 105). In all difficult segments, it is
critically important to observe the finger markings. For the last five bars of the first
interruption, the difficulty is in the RH where most of the action is in fingers 1 and 5. For bar
52 (the one with the turn), the fingering is 2321231, and for bar 53, it is 251515151525. For
the arpeggio in the second interruption, use the fingering 1231354321.... Either thumb under
or thumb over (see section I11.5) will work because this passage is not overly fast, but | prefer
thumb over because the thumb under will require some elbow motion and this extra
movement can lead to flubs.

(b) Practicing short segments allows you to practice it dozens, even hundreds of
times, in a matter of minutes. Use of these quick repetitions is the fastest way to teach your
hand new motions. If the difficult notes are played as part of a longer segment, the longer
interval between repeats and the playing of other notes in between can confuse the hand and
cause it to learn more slowly. This faster learning speed is quantitatively calculated in section
IV.5, and that calculation provides the basis for the claim in this book that these methods can
be 1000 times faster than the intuitive methods.

(c) We all know that playing faster than your technique allows is detrimental.
However, the shorter a segment you choose, the faster you can practice it without ill effects
because they are so much easier to play. Therefore, you can practice most of the time at or
beyond final speed, which is the ideal situation because it saves so much time. In the intuitive
method, you are practicing most of the time at slow speed.

7. Hands Separate Practice: Acquiring Technique
Essentially 100% of technique development is accomplished by practicing hands
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separately (HS). Do not try to develop finger/hand technique hands together (HT) as that is
much more difficult, time consuming, and dangerous, as explained in detail later.

Choose two short passages, one each for the right hand (RH) and the left hand (LH).
Practice the RH until it begins to tire, then switch to the LH. Switch every 5 to 15 seconds,
before either the resting hand cools and becomes sluggish, or the working hand becomes
tired. If you choose the rest interval wisely, you will find that the rested hand is eager to
perform. Don't practice when the hand is tired, because that will lead to stress
(unnecessary muscle contraction) and bad habits. Those unfamiliar with HS practice will
generally have a weaker LH. In that case, give the LH more work. In this scheme, you can
practice hard 100% of the time, but you never practice with fatigued hands!

For the two difficult sections of Fur Elise, practice them HS until each hand becomes
comfortable, up to speeds faster than final speed, before putting the hands together. This may
take from a few days to several weeks depending on your level of play. As soon as you can
play HS reasonably well, try HT to check that the fingering works.

It should be emphasized that HS practice is only for difficult passages that you
cannot play. If you can play the passage adequately HT, by all means, skip the HS part! The
ultimate objective of this book is for you to be able to quickly play HT with practically no
HS practice after you become proficient. The objective is not to cultivate a dependence on
HS practice. Use HS only when necessary and try to reduce its use gradually as your
technique advances. However, you will be able to play HT with little HS practice only after
you have become pretty advanced -- most students will be dependent on HS practice for 5 to
10 years, and will never completely abandon its use. The reason for this is that all technique
is most quickly acquired HS. There is one exception to this option of skipping HS practice.
That is memorizing; you should memorize everything HS for several important reasons (see
"Memorizing", section 111.6). Therefore, although you may not need to practice HS, you may
need to memorize HS unless you are an advanced pianist with good mental play. Such
advanced topics will be discussed later on.

Beginning students should practice HS with everything they learn so as to master
this critically important method as quickly as possible. With HS practice, you acquire
finger/hand technique; then with HT practice you only need to learn how to coordinate the
two hands. By separating these tasks, you learn them better and faster. Once the HS method
is mastered, the student should start to experiment with playing HT without using HS. Most
students should be able to master the HS methods in two to three years. The HS method is
not just separating the hands. What we will learn below are the myriad of learning tricks
you can use once the hands are separated.

HS practice is valuable long after you have learned a piece. You can push your
technique much further HS than HT. And it is a lot of fun! You can really exercise the
fingers/hands/arms. It is superior to anything Hanon or other exercises can provide. This is
when you can figure out "incredible ways" to play that piece. This is when you can really
improve your technique. The initial learning of the composition only serves to familiarize
your fingers with the music. The amount of time spent playing pieces you have completely
mastered is what separates the accomplished pianist from the amateur. This is why
accomplished pianists can perform but most amateurs can only play for themselves.

8. Continuity Rule

When practicing one segment, always include the beginning of the following
segment. This continuity rule ensures that when you have learned two adjacent segments,
you can also play them together. It applies to any segment you isolate for practice, such as a
bar, an entire movement, or even to segments smaller than a bar. A generalization of the



continuity rule is that any passage may be broken up into short segments for practice, but
these segments must overlap. The overlapping note or group of notes is called the
conjunction. If you are practicing the end of the first movement, then include a few bars of
the beginning of the second movement. During a recital, you will be glad that you had
practiced in this way; otherwise, you might suddenly find yourself stumped on how to start
the 2nd movement!

We can now apply the continuity rule to those difficult interruptions in Fur Elise. To
practice bar 53, add the first note of bar 54 (E played with finger 1), which is the conjunction.
Since all the difficult sections are for the RH, find some LH material to practice, even from a
different piece of music, in order to give the RH periodic rests by switching hands.

9. Chord Attack

Suppose that you want to play the (LH) "do-so-mi-so™ quadruplet (“Alberti
accompaniment”) many times in succession, very fast (as in the 3rd movement of
Beethoven's Moonlight Sonata). The sequence you practice is CGEGC, where the last C is
the conjunction. Since the conjunction is the same as the first note, you can “cycle” this
quadruplet indefinitely without stopping. If you practice the quadruplet slowly and gradually
speed it up HS, you will hit a "speed wall", a speed beyond which everything breaks down
and stress builds up. The way to break this speed wall is to play the quadruplet as a single
chord (CEG). You have gone from slow speed to infinite speed! This is called a chord
attack. Now you only have to learn to slow down, which is easier than speeding up because
there is no speed wall when you are slowing down. The key is -- how do you slow down?

First play the chord and bounce the hand up and down at the frequency at which
the quadruplet will be repeated (say, between one and two times a second); this teaches the
hand, wrist, arms, shoulder, etc., what they need to do for fast repetitions, and to exercise the
appropriate muscles. Note that the fingers are now positioned correctly for fast playing; they
are resting comfortably on the keys and slightly curled. Slow down and speed up the bounce
frequency (even beyond the required speed!), noting how to alter the wrist, arm, fingers, etc.,
positions and motions to maximize comfort and avoid fatigue. If you feel fatigue after a
while, then you are either doing something wrong, or else you have not yet acquired the
technique of playing repeated the chords. Practice it until you can play without tiring because
if you can't do it for a chord, you will never do it for quadruplets.

Keep the fingers close to or on the keys as you increase speed. Get the whole body
involved; shoulders, upper and lower arms, wrist. The sensation is to play from your
shoulders and arms, not the fingertips. When you can play this softly, relaxed, fast, and
without any feeling of fatigue, you have made progress. Make sure that the chords are perfect
(all notes landing at the same time) because, without this kind of sensitivity, you will not
have the accuracy to play fast. It is important to practice slowly because that is when you
can work on the accuracy and relaxation. Accuracy improves faster at the slower speeds.
However, it is absolutely essential that you get up to fast speeds (if only briefly) before
slowing down. Then, when you slow down, try to maintain the same motions that were
required at high speed, because that is what you need to ultimately practice.

10. Gravity Drop, Chord Practice, and Relaxation

Learning to play accurate chords is the first step in applying the chord attack. Let's
practice the above LH CEG chord. The arm weight method is the best way to achieve
accuracy and relaxation; this approach has been adequately treated in the referenced books
(Fink, Sandor) and therefore will be discussed only briefly here. Place your fingers on the
keys to play CEG. Relax your arm (the whole body, actually), keep your wrist flexible, lift
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the hand from 5 to 20 cm above the keys (the shorter distance in the beginning), and let
gravity drop your hand. Let the hand and fingers drop as a unit, do not move the fingers.
Relax the hands completely during the drop, then "set" your fingers and wrist at the time of
impact with the keys and let the wrist flex slightly to take the shock of landing and to depress
the keys. By letting gravity lower your hand, you are referencing your strength or
sensitivity to a constant force.

It may seem unbelievable at first, but an under-weight 6-year-old and a gargantuan
sumo wrestler dropping their hands from the same height will produce sound of the same
loudness, if they both perform the gravity drop correctly (which is not easy, especially for the
sumo wrestler). This happens because the speed of gravitational fall is independent of mass
and the hammer goes into free flight as soon as the knuckle leaves the jack. Physics students
will recognize that in the elastic limit (billiard ball collision), kinetic energy is conserved and
the above statements do not hold. In such an elastic collision, the piano key would fly off the
fingertip at high velocity, like a golf ball bouncing off a concrete floor. But here, because the
fingers are relaxed and the fingertips are soft (inelastic collision), kinetic energy is not
conserved and the small mass (piano key) can stay with the large mass (finger-hand-arm),
resulting in a controlled keydrop. Therefore, the above statements hold as long as the piano is
properly regulated and the effective mass for the key drop is much smaller than the mass of
the 6-year-old's hand. Stiffening the hand after impact ensures that the entire arm weight
transfers to the key drop. Do not stiffen the hand before hitting the bottom of the keydrop
because this will add force — we only want gravity to play the keys.

Strictly speaking, the sumo wrestler will make a slightly louder sound because of
momentum conservation, but the difference will be small, in spite of the fact that his arm
may be 20 times heavier. Another surprise is that, once properly taught, the gravity drop may
produce the loudest sound that this youngster has ever played (for a high drop), and is an
excellent way to teach youngsters how to play firmly. Start with short drops for small
youngsters because, in the beginning, a truly free drop can be painful if the height is too high.
For a successful gravity drop, especially for youngsters, it is important to teach them to
make-believe that there is no piano and the hand should feel like it is falling through the
keyboard (but is stopped by it). Otherwise, most youngsters will subconsciously lift the hand
as it lands on the piano. In other words, the gravity drop is a constant acceleration and the
hand is accelerating, even during the key drop. At the end, the hand is resting on the keys
with its own weight -- this way of playing produces a pleasant, deep, tone. Note that it is
important for the key drop to accelerate all the way down - see section I11.1 on producing
good tone.

The well-known Steinway "accelerated action™ works because it adds acceleration to
the hammer motion by use of a rounded support under the center key bushing. This causes
the pivot point to move forward with the keydrop thus shortening the front side of the key
and lengthening the back side and thereby causing the capstan to accelerate for a constant
keydrop. This illustrates the importance piano designers place on accelerating the keydrop,
and the arm weight method ensures that we take full advantage of gravitational acceleration
to produce good tone. The effectiveness of the "accelerated action™ is controversial because
there are excellent pianos without this feature. Obviously, it is more important for the pianist
to control this acceleration than to depend on the piano.

The fingers must be "set™ after the keys reach the bottom of the keydrop in order to
stop the hand’s downward motion. This requires a brief application of force to the finger. As
soon as the hand stops, remove this force and relax completely so that you can feel gravity
pulling the arm down. Rest the hand on the key with only this gravitational force keeping the
keys down. What you have just accomplished is to depress the key with the least possible



effort; this is the essence of relaxation. Note that an important element of relaxation is the
immediate relaxation of all muscles once the gravity drop is over.

Beginning students will play chords with too many unnecessary forces that can not be
accurately controlled. The use of gravity can eliminate all unnecessary forces or tenseness.
It might seem like a curious coincidence that the force of gravity is the right force for playing
the piano. This is no coincidence. Humans evolved under the influence of gravity. Our
strengths for walking, lifting, etc., evolved to match gravity exactly. The piano, of course,
was designed to match those strengths. When you are truly relaxed, you can feel the effect of
gravity on your hands as you are playing. Some teachers emphasize relaxation to the point of
neglecting everything else until "total" relaxation is achieved; that may be going too far --
being able to feel gravity is a necessary and sufficient criterion for relaxation. The gravity
drop is a method for practicing relaxation. Once this relaxed state is achieved, it must
become a permanent, integral part of your piano playing. Total relaxation does not mean
that you should always play the piano using only gravity. Most of the time, you will be
applying your own force; “feeling gravity” is simply a way of measuring your level of
relaxation.

11. Parallel Sets

Now that the LH CEG chord is satisfactory, try to switch suddenly from the chord to
the quadruplet. You will now have to move the fingers but keep the finger motions to a
minimum. To successfully switch, incorporate the proper hand/arm motions (see Fink,
Sandor) discussed later but, that's advanced stuff, so let's back-track and assume that you
cannot switch, so that we can demonstrate a powerful method for solving this type of
problem.

The most basic way to learn how to play a difficult passage is to build it up two
notes at a time, using the chord attack. In our (LH) CGEG example, we start with the first
two notes. A two-note chord attack (strictly speaking, an interval attack)! Play these two
notes as a perfect interval, bouncing your hand and fingers (5 and 1) together up and down as
you did previously with the CEG chord. In order to play these two notes rapidly one after the
other, lower both fingers together, but keep the 1 finger slightly above the 5 so that the 5
lands first. It is a rapid two-note rolling interval. Since you are bringing both fingers down at
once and only delaying one slightly, you can play them as closely as you wish by decreasing
the delay. This is how you slow down from infinite speed!

Is it possible to play any combination of notes infinitely fast in this way? Of course
not. How do we know which ones can be played infinitely fast and which ones can't? In order
to answer that question, we need to introduce the concept of parallel play. The above method
of lowering fingers together is called parallel play because the fingers are lowered together,
I.e., in parallel. A Parallel Set (PS) is a group of notes that can be played simultaneously
with one hand. All PSs can be played infinitely fast — chord attacks use PSs. The delay
between successive fingers is called the phase angle. In a chord, the phase angle is zero for
all the fingers; see Exercise #2 of I11.7.b for a detailed treatment of PSs. This is a chord
attack, but the “parallel set” terminology is needed to avoid the confusion arising from the
fact that in music theory, “chord” and “interval” have specific meanings that are not always
applicable to all PSs. The highest PS speed is attained by reducing the phase to the smallest
controllable value. This value is approximately equal to the error in your chord playing. In
other words, the more accurate your chords, the faster will be your maximum attainable
speed. This is why so much space was devoted above to practicing perfect chords.

Once you have conguered the CG, you can proceed with the next GE (13), then EG
and finally the GC to complete the quadruplet and conjunction. Then connect them in pairs,
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CGE, etc., to complete the quadruplet. Note that CGE (513) is also a PS. Therefore the
quadruplet plus conjunction can be constructed from two PSs, (513) and (315). In this
scheme, 3 is the conjunction. This is faster than the use of 2-note PSs, but more difficult. The
general rule for the use of PSs is: construct the practice segment by using the largest PSs
possible that are consistent with the fingering. Break it up into smaller PSs only if the large
PS is too difficult. Section I11.7 discusses details of how to use PSs.

After you can play one quadruplet well, practice playing two in succession, then
three, etc. Eventually, you will be able to play as many as you want indefinitely! When you
initially bounced the chord, the hand moved up and down. But in the end, when playing the
quadruplets in rapid succession, the hand is fairly stationary; you will also have to add hand
motions, etc., -- more on these topics later.

The second difficult section in Fur Elise ends with an arpeggio containing three PSs:
123, 135, and 432. First practice each PS individually (e.g. 123), then add the conjunction
(1231), then connect them in pairs, (123135) etc., to build up the arpeggio.

In order for any practice segment to sound smooth and musical, we need to
accomplish two things: (1) control the phase angles accurately (finger independence) and
(2) connect the parallel sets smoothly. Most of the finger/hand/arm motions described in the
references are aimed at accomplishing these two tasks in ingenious ways. We shall discuss
many of those topics in Section Il1. The references are useful companions to this book. In
order to help you decide which reference to use, | have provided (brief) reviews for many of
them in the Reference section.

You will need to read most of section 111 in order to know how to use PSs most
effectively. The parallel play described above is called "phase locked" parallel play and is the
easiest way to start, but that is not the ultimate goal. In order to acquire technique, you need
complete finger independence, that comes with practice, not phase locked fingers. PSs
accomplish two things: teach your brain the concept of extremely fast play, and give the
hands an idea of what rapid play feels like. For those who have not played that fast, these
are totally new and amazing experiences. Parallel play gets you up to speed, so that you can
experiment with different motions to see which ones work. Because these methods allow
hundreds of trials in minutes, this experimentation can be conducted quickly.

12.  Learning, Memorizing, and Mental Play

There is no faster way of memorizing than to memorize when you are first learning
a piece and, for a difficult piece, there is no faster way of learning than memorizing it.
Start memorizing by learning how the music should sound: melody, rhythm, etc. Then use
the sheet music to find and memorize each key on the piano for each note on the sheet music;
this is called keyboard memory — you memorize how you play this piece on the piano,
complete with the fingering, hand motions, etc. Some pianists use photographic memory, in
which they photographically memorize the sheet music. If one were to take a sheet of music
and try to memorize it note for note, this task would be impossibly difficult even for concert
pianists. However, once you know the music (melody, chord structure, etc.), it becomes easy
for everyone! This is explained in Section 111.6, where you will find more detailed
discussions on how to memorize. | prefer keyboard memory to photographic memory
because it helps you to find the notes on the piano without having to “read” the music in your
head. Memorize each section that you are practicing for technique while you are repeating
them so many times in small segments, HS. The procedures for memorizing are basically
the same as those for technique acquisition. For example, memorization should be started
HS, difficult sections first, etc. If you memorize later, you will have to repeat the same
procedure again. It might appear that going through the same procedure a second time would



be simpler. It is not. Memorizing is a complex task (even after you can play the piece well);
therefore, students who try to memorize after learning a piece will either give up or never
memorize it completely. This is understandable; the effort required to memorize can quickly
reach the point of diminishing returns if you can already play the piece.

Two important items to memorize are the time signature (see 111.1.b) and key
signature (see 111.5.d). The time signature is easy to understand and will help you to play
with the correct rhythm. The key signature (how many sharps or flats) is more complex
because it does not tell you the precise key (scale) that it is in (C-major, etc.). If you know
that the composition is in a major or minor scale, the key signature tells you the key; for
example if the key signature has no sharps or flats (as in Fur Elise), it is in either C major or
A minor (see I11.5.d). Most students know the major scales; you will need to know more
theory to figure out the minor keys; therefore, only those with enough theory knowledge
should memorize the key. If you are not sure, memorize only the key signature. This key is
the basic tonality of the music around which the composer uses chord progressions to change
keys. Most compositions start and end with the base tonality and the chords generally
progress along the circle of fifths (see Ch. Two, 2.b). So far, we know that Fur Elise is either
in C major or A minor. Since it is somewhat melancholy, we suspect a minor. The first 2 bars
are like a fanfare that introduces the first theme, so the main body of the theme begins on bar
3, which starts with A, the tonic of A minor! Moreover, the final chord is also on the tonic of
A minor. So it is probably in A minor. The only accidental in A minor is G# (see Table
1.111.5b), which we find in bar 4; therefore we conclude that it is in A minor. When you
understand these details, you can really memorize well.

Let’s revisit the time signature, which is 3/8; three beats per measure (bar), an eighth
per beat. Thus it is in the format of a waltz but musically, it should not be played like a dance
but much more smoothly because it is melancholy and hauntingly romantic. The time
signature tells us that bars like bar 3 must not be played as two triplets because there are 3
beats. However, there is no need to overly accent the first beat of every bar like a Viennese
Waltz. The time signature is clearly useful for playing musically and correctly. Without the
time signature, you can easily form incorrect rhythmic habits that will make your playing
sound amateurish.

Once students develop memorizing-learning routines that are comfortable for them,
most of them will find that learning and memorizing together takes less time than learning
alone, for difficult passages. This happens because you eliminate the process of looking at
the music, interpreting it, and passing the instructions from the eyes to the brain and then to
the hands. Material memorized when young (before about age 20) is almost never forgotten.
This is why it is so critical to learn fast methods of technique acquisition and to memorize as
many pieces as possible before reaching the later teen years. It is easier to memorize
something if you can play it fast; therefore, if you have difficulty memorizing it initially at
slow speed, don't worry; it will become easier as you speed it up.

The only way to memorize well is to learn Mental Play (MP). In fact, MP is the
logical and ultimate goal of all these practice methods that we are discussing because
technique alone will not enable you to perform flawlessly, musically, and without getting
nervous. Read I11.6.j for more details on MP. With MP, you learn to play the piano in your
mind, away from the piano, complete with accurate fingering and your concept of how you
want the music to sound. You can use keyboard memory or photographic memory for MP,
but I recommend keyboard memory for beginners because it is more efficient; for advanced
players, keyboard memory and photographic memory are the same, since if you can do one,
the other follows naturally. Whenever you memorize a small section, close your eyes and see
if you can play it in your mind without playing it on the piano. Once you have memorized an
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entire piece HS), you should also be able to play the complete piece HS in your head. This is
the time to analyze the structure of the music, how it is organized and how the themes
develop as the music progresses. With practice, you will find that it requires only a small
investment of time to acquire MP. Best of all, you will also discover that once solid MP is
established, your memory is as good as it can get; you will have confidence that you will be
able to play without mistakes, blackouts, etc., and will be able to concentrate on music. MP
also helps technique; for example, it is much easier to play at a fast speed after you can
mentally play it at that speed; very often, the inability to play fast originates in the brain. One
benefit of MP is that you can practice it at any time, anywhere, and can greatly increase your
effective practice time.

Memory is an associative process. Super memorizers (including some savants) and
all concert pianists who can memorize hours of music depend on algorithms with which to
associate their memory (whether they know it or not). Musicians are especially fortunate in
this regard because music is precisely such an algorithm. Nonetheless, this “memory trick” of
using music as an algorithm to memorize is seldom formally taught to music students;
instead, they are often advised to keep repeating “until the music is in the hands”, which is
one of the worst methods of memory because, as we shall see in section 111.6.d, repetition
results in “hand memory” which is a false type of memory that can lead to many problems,
such as blackouts. With MP, you associate the music in your mind with how you produce it
at the piano. It is important to practice MP without playing the piano because you can acquire
“sound memory” (just as you can acquire “hand memory”) and use the sound of the piano as
a crutch for recall, and sound memory can cause the same problems associated with hand
memory.

Why are memory and MP so important? They not only solve the practical problems
of technique and performance but also advance your musicianship and increase intelligence.
You can speed up a computer by adding memory; similarly, you can increase your effective
intelligence by improving your memory. In fact, one of the first signs of mental deterioration,
such as Alzheimer’s, is loss of memory. It is now clear that many of those “amazing feats”
of great musicians such as Mozart were simple byproducts of strong MP, and that such
skills can be learned. More on MP in 111.6j.

13.  Velocity, Choice of Practice Speed

Get up to speed as quickly as possible. Remember, we are still practicing HS. Playing
so fast that you start to feel stress and make mistakes will not improve technique because you
are mainly practicing mistakes and acquiring bad habits. Forcing the fingers to play the same
way faster is not the way to increase speed. As demonstrated with parallel play, you need
new ways that automatically increase speed and reduce stress. In fact, with parallel play, it is
often easier to play fast than slowly. Devise hand positions and motions that automatically
increase speed,; this topic is one of the major contributions of this book, and will be treated
topic by topic later on as it is too big to be covered here; it involves such specific skills such
as thumb over method, glissando motion, relaxation, flat finger positions, arm and wrist
motions, etc., and the use of “post practice improvement”. If you do not make significant
progress in a few minutes, you are probably doing something wrong -- think of something
new. Students who use the intuitive method are resigned to repeating the same thing for
hours with little visible improvement. That mentality must be avoided in order to learn faster.
There are two types of situations you will encounter when increasing speed. One involves
technical skills you already have; you should be able to bring these up to speed in minutes.
The other involves new skills; these will take longer and will be discussed in section 15
below.



Technique improves most rapidly when playing at a speed at which you can play
accurately. This is especially true when playing HT (please be patient -- I promise we will
eventually get to HT practice). Since you have more control HS, you can get away with much
faster play HS than HT without increasing stress or forming bad habits. Thus it is erroneous
to think that you can improve faster by playing as fast as possible (after all, if you play twice
as fast, you can practice the same passage twice as often!). Since one major objective of HS
practice is to gain speed, the need to attain speed quickly and to practice accurately become
contradictory. The solution is to constantly change the speed of practice; do not stay at any
one speed for too long. For very difficult passages that require skills you don't already have,
there is no alternative but to bring the speed up in stages. For this, use speeds that are too fast
as exploratory excursions to determine what needs to be changed in order to play at such
speeds. Then slow down and practice those new motions.

To vary the speed, first get up to some manageable "maximum speed" at which you
can play accurately. Then go faster (using parallel sets, etc., if necessary), and take note of
how the playing needs to be changed (don't worry if you are not playing accurately at this
point because you are not repeating it many times). Then use that motion and play at the
previous "maximum accurate speed"”. It should now be noticeably easier. Practice at this
speed for a while, then try slower speeds to make sure that you are completely relaxed and
absolutely accurate. Then repeat the whole procedure. In this way, you ratchet up the speed
in manageable jumps and work on each needed skill separately. In most cases, you should be
able to play most of the new piece, at least in small segments, HS, at the final speed during
the first sitting. In the beginning, getting up to speed at the first sitting may seem unattainable
but, with practice, every student can reach this objective surprisingly quickly.

14.  How to Relax

The most important thing to do as you get up to speed is to relax. Relaxing means
that you use only those muscles that are needed to play. Thus you can be working as hard as
you want, and be relaxed. The relaxed state is especially easy to attain when practicing HS.
There are two schools of thought on relaxation. One school maintains that, in the long run, it
is better not to practice at all than to practice with even the slightest amount of tension. This
school teaches by showing you how to relax and play a single note, and then advancing
carefully, giving you only those easy material that you can play relaxed. The other school
argues that relaxation is certainly a necessary aspect of technique, but that subjugating the
entire practice philosophy to relaxation is not the optimum approach. The second approach
should be better, provided that you are aware of the pitfalls.

The human brain can be quite wasteful. For even the simplest tasks, the untrained
brain uses most of the muscles in the body. And if the task is difficult, the brain tends to lock
the entire body in a mass of tensed muscles. In order to relax, you must make a conscious
effort to shut down all unnecessary muscles. This is not easy because it goes against the
natural tendencies of the brain. You need to practice relaxation just as much as moving the
fingers to play the keys. Relaxing does not mean to "let go of all muscles"; it means that the
unnecessary ones are relaxed even when the necessary ones are working full tilt, which is a
coordination skill that requires a lot of practice.

For those who are new to relaxation, you can start with easier pieces you have
learned, and practice adding relaxation. The parallel set exercises of 111.7 can help you to
practice relaxation. One way to feel relaxation is to practice one parallel set and accelerate it
until stress builds up and then try to relax. You will need to find motions and positions of
arms, wrists, etc., that allow this; when you find them, you will feel the stress draining out
from the hand as you play.
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Relax and maintain all the various functions of the body, such as breathing and
periodic swallowing. Some students stop breathing when playing demanding passages in
order to concentrate on the playing. When relaxed, you should be able to conduct all of the
normal body functions and still be able to concentrate on playing. Section 21 below explains
how to use the diaphragm to breathe properly. If the throat is dry after a hard practice, it
means that you had stopped swallowing. These are all indications of stress.

Many students who were not taught relaxation think that long repetitive practices
somehow transform the hand so it can play. In reality, what often happens is that the hand
accidentally stumbles onto the right motion for relaxation. This is why some skills are
acquired quickly while others take forever and why some students acquire certain skills
quickly while other students struggle with the same skills. Thus relaxation is a state of
unstable equilibrium: as you learn to relax, it becomes easier to play, which makes it easier to
relax, etc. This explains why relaxation is a major problem for some while it is completely
natural for others. But that is a most wonderful piece of information -- it means that anyone
can learn to relax, if properly taught.

Relaxation is energy conservation. There are at least 2 ways to conserve: (1) don't use
unnecessary muscles — especially the opposing muscles and (2) turn off the working muscles
as soon as their jobs are done. Let's demonstrate these with the one-finger gravity drop. (1) is
the easiest; simply allow gravity to completely control the drop, while the entire body is
resting comfortably on the bench. A tense person will contract both opposing muscles: those
for raising and for lowering the hand. For (2) you will need to learn a new habit if you don't
already have it (few do, initially). That is the habit of relaxing all muscles as soon as you
reach the bottom of the key drop. During a gravity drop, you let gravity pull the arm down,
but at the end of the key drop, you need to tense the finger for an instant in order to stop the
hand. Then you must quickly relax all muscles. Don't lift the hand, but rest the hand
comfortably on the piano with just enough force at the finger to support the weight of the
arm. Make sure that you are not pressing down. This is more difficult than you would think
at first because the elbow is floating in mid air and the same bundles of muscles used to tense
the finger in order to support the arm weight are also used to press down.

Tensing opposing muscles is a major cause of tension. If the pianist is not aware of it,
it can grow out of control can cause injury. Just as we must learn to control each finger or
hand independently, we must also learn to control each opposing muscle, such as flexor and
extensor, independently. The worst consequence of stress is that it gets you into a fight you
can’t win because you are fighting an opponent who is exactly as strong as you are -- namely,
yourself. It is your own muscles working against your body. And the more you practice, the
worse the problem. If it gets bad enough, it can cause injury because the muscles become
stronger than the material strength of the body.

Without training, few people will bother to turn off muscles explicitly; normally, you
simply forget about them when their work is done. However, in fast finger work, you need to
relax rapidly; otherwise, the fingers will never get any rest, or be prepared for the next note.
A good exercise for practicing rapid relaxation is to start with one key down and to play a
quick, moderately loud note with that same finger. Now you have to apply an up and down
force and turn it off. When you turn it off, you must return to the feeling you had at the end
of a gravity drop. You will find that the harder you play the note, the longer it takes to relax.
Practice shortening this relaxation time.

What is so wonderful about these relaxation methods is that after practicing them for
a short time (perhaps a few weeks), they tend to be automatically incorporated into your
playing, even into pieces that you have already learned, as long as you pay attention to
relaxation. Relaxation (involving the whole body), arm weight (gravity drop), and



avoidance of mindless repetitive exercises were key elements in Chopin's teachings.
Relaxation is useless unless it is accompanied by musical playing; in fact, Chopin insisted on
musical playing before acquiring technique because he knew that relaxation, music and
technique are inseparable. This may be why most of Chopin’s compositions (unlike
Beethoven’s) can be played within a wide range of speeds.

15.  Post Practice Improvement (PPI)

There is only a specific amount of improvement you can expect during practice at
one sitting, because there are two major ways in which you improve. The first one is the
obvious improvement that comes from learning the notes and motions, resulting in
immediate improvement. This occurs for passages for which you already have the technique
to play. The second one is called post practice improvement (PPI) that results from
physiological changes as you acquire new technique. This is a slow process of change that
occurs over weeks or months because it requires the growth of nerve and muscle cells.

Therefore, as you practice, try to gauge your progress so that you can quit and go to
something else as soon as a point of diminishing returns is reached, usually in less than 10
minutes. Like magic, your technique will keep improving by itself for at least several days
after a good practice. Therefore, if you had done everything right, then, the next day, you
should discover that you can now play better. If this happens for just one day, the effect is not
that big. However, the cumulative effect of this occurring over months or years can be huge.

It is usually more profitable to practice several things at one sitting and let them all
improve simultaneously (while you are not practicing!), than working too hard on one thing.
Over-practicing can actually hurt your technique if it leads to stress, bad habits or injury. You
do have to practice a certain minimum amount, about a hundred repetitions, for PPI to take
effect. But because we are talking about a few bars played at speed, practicing dozens or
hundreds of times should take only a few minutes. Therefore, don't fret if you practice hard
but don't see much immediate improvement. This might be normal for that particular
passage. If you can't find anything wrong with what you are doing, it is time to stop and let
PPI take over, after making sure that you made enough repetitions for PPI. Also, be sure to
practice relaxed because you don’t want PPI of a stressed motion.

There are many types of PPI depending on what is holding you back. One of the ways
in which these different types manifest themselves is in the length of time over which PPI is
effective, which varies from one day to many months. The shortest times may be associated
with conditioning, such as the use of motions or muscles you had not used before, or memory
issues. Intermediate times of several weeks may be associated with new nerve connections,
such as HT play. Longer times may be associated with actual growth of brain/nerve/muscle
cells, and conversion of slow to fast muscle cell types (see 111.7.a).

You must do everything right to maximize PPI. Many students do not know the rules
and can negate the PPI with the result that, when they play the next day, it comes out worse.
Most of these mistakes originate from incorrect use of fast and slow practice; therefore, we
will discuss the rules for choosing the right practice speeds in the following sections. Any
stress or unnecessary motion during practice will also undergo PPI and can become a bad
habit. The most common mistake students make to negate PPI is to play fast before quitting
practice. The last thing you do before quitting should be the most correct and best example of
what you want to achieve, which usually a moderate to slow speed. Your last run-through
seems to have an inordinately strong PPI effect. The methods of this book are ideal for PPI,
mainly because they emphasize practicing only those segments that you cannot play. If you
play HT slowly and ramp up the speed for a long section, PPI is insufficiently conditioned
because you don’t have enough time to make the necessary number of repetitions. In
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addition, the PPI process becomes confused because you mix a large proportion of easy
material with the small amount of difficult ones and the speed, motions, etc., are also
incorrect.

PPI is nothing new; let's look at three well-known examples: the body builder,
marathoner, and golfer. While lifting weights, the body builder's muscles don't grow; he will
in fact lose weight. But during the following weeks, the body will react to the stimulus and
add muscle. All the muscle growth occurs after the exercise. Thus the body builder does not
measure how much muscle he gained or how much more weight he can lift at the end of the
exercise, but instead concentrates on whether the exercise produces the appropriate
conditioning. The difference here is that for piano, we are developing coordination and speed
instead of strength and bulk muscle. Thus, whereas the bodybuilder wants to grow the slow
muscles, the pianist wants to convert the slow muscles into fast ones. Another example is the
marathon runner. If you had never run a mile in your life, and tried it for the first time, you
might be able to jog for a quarter mile before you need to slow down for a rest. After some
rest, if you tried to run again, you will still tire out in a quarter mile or less. Thus the first run
resulted in no discernible improvement. However, the next day, you may be able to run a
third of a mile before tiring -- you have just experienced PPI. This is how marathoners
condition themselves to be able to eventually run 26 miles. Golfers are familiar with the
phenomenon in which they can hit the ball well one day, but terribly the next because they
picked up a bad habit. Thus hitting the driver (the most difficult club) too many times tends
to ruin your swing, whereas practicing with the #5 wood (a much easier club) can restore it;
therefore it is important to practice with a easier club before quitting practice. The analogy in
piano is that playing fast, full tilt, tends to ruin the PP1 whereas practicing simpler material
(short sections HS) tends to improve it.

PPI occurs mainly during sleep. You can not repair your car while driving it on a
highway; likewise, most of the growth and maintenance of the body cannot occur during the
waking hours. Sleep is not only for resting, but also for growth and maintenance of the body.
This sleep must be the normal, over-night type with all of its major components, especially
REM sleep. Babies need so much sleep because they are growing rapidly. You may not get
good PPI if you did not sleep well that night. The best routine for using PPl may be to
practice in the evening for conditioning and then reviewing it the next morning. PPI is
triggered by cell death; hard practice causes premature cell death, and the body over-
compensates for this when there are excess cell deaths. You might think that 100 repetitions
can’t possibly cause cell death, but cells are always being replaced, and any extra work will
increase this replacement rate.

16. Dangers of Slow Play - Pitfalls of the Intuitive Method

Why is repetitive slow play (intuitive method) harmful when starting a new piece?
When you start, there is no way of knowing whether the slow play motion you are using is
right or wrong. The probability of playing incorrectly is nearly 100%, because there is almost
an infinity of ways to play incorrectly but only one best way. When this wrong motion is
speeded up, the student will hit a speed wall. Assuming that this student succeeded in
overcoming the speed wall by finding a new way to play, s/he will then need to unlearn the
old way and relearn this new play, and keep repeating these cycles for each incremental
increase in speed until s/he reaches the final speed. Thus the method of slowly ramping up
the speed can waste a lot of time.

Let's look at an example of how different speeds require different motions. Consider
the horse's gait. As the speed is increased, the gait goes through walk, trot, canter, and gallop.
Each of these four gaits usually has at least a slow and fast mode. Also, a left turn is different



from a right turn (the leading hoof is different). That's a minimum of 16 motions. These are
the so-called natural gaits; most horses automatically have them; they can also be taught 3
more gaits: pace, foxtrot, and rack, which likewise have slow, fast, left, and right: all this,
with only four legs of relatively simple structure and a comparatively limited brain. We have
10 complex fingers, more versatile shoulders, arms, and hands, and a much more capable
brain! Our hands are therefore capable of performing many more "gaits” than a horse. Most
students have little idea of how many motions are possible unless the teacher points these out
to them. Two students, left to their own devices and asked to play the same piece, will be
guaranteed to end up with different hand motions. This is another reason why it is so
important to take lessons from a good teacher when starting piano; such a teacher can quickly
weed out the bad motions.

Ramping up a slow play in piano is like forcing a horse run as fast as a gallop by
simply speeding up the walk -- it can't be done because as the speed increases, the momenta
of the legs, body, etc., change, requiring the different gaits. Therefore, if the music requires a
"gallop", the student ends up having to learn all the intervening "gaits" if you ramp up the
speed. Forcing a horse to walk as fast as a gallop would erect speed walls, produce stress, and
cause injury.

A common slow-play mistake is the habit of supporting or lifting the hand. In slow
play, the hand can be lifted between notes when the downward pressure is not necessary.
When speeded up, this "lift" habit coincides with the next keydrop; these actions cancel,
resulting in a missed note. Another common error is the waving of the free fingers -- while
playing fingers 1 and 2, the student might be waving fingers 4 and 5 in the air several times.
This presents no difficulties until the motion is speeded up so fast that there is no time to
wave the fingers. In this situation, the free fingers will not automatically stop waving at faster
speeds because the motion has been ingrained by hundreds or even thousands of repetitions.
Instead, the fingers are asked to wave several times at speeds they cannot attain -- this creates
the speed wall. The trouble here is that most students who use slow practice are unaware of
these bad habits. If you know how to play fast, it is safe to play slowly, but if you don’t
know how to play fast, you must be careful not to learn the wrong slow playing habits or to
end up wasting tremendous amounts of time. Slow play can waste huge chunks of time
because each run-through takes so long. As you speed up, you will need to increase the
downward pressure because you are pressing more keys in the same interval of time. Thus
“feeling gravity” doesn’t work most of the time because different downward pressures are
needed as you play.

Another problem associated with the intuitive slow practice approach is unnecessary
body motions. These motions create more difficulties at higher speeds. Unless they video
record their playing and watch carefully for strange body motions, most pianists are
unaware of all the motions they make. These can cause unpredictable mistakes at
unpredictable times, creating psychological problems with insecurity and nervousness.
Cultivating an awareness of body motions can eliminate this problem. We see that intuition
can lead to a myriad of difficulties; instead of intuition, we need a knowledge based system.

17.  Importance of Slow Play

Having pointed out the dangers of slow play, we now discuss why slow play is
indispensable. Always end a practice session by playing slowly at least once. This is the
most important rule for good PPI. You should also cultivate a habit of doing this when
switching hands during HS practice; before switching, play slowly at least once. This may be
one of the most important rules of this chapter because it has such an inordinately large
effect on technique improvement. It is beneficial to both the immediate improvement and to
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PPI. One reason why it works may be that you can completely relax (see section 11.14).
Another reason may be that you tend to pick up more bad habits than you realize while
playing fast, and you can "erase" these habits with slow play. Contrary to intuition, playing
slowly without mistakes is difficult (until you have completely mastered the passage). Thus
slow play is a good way to test whether you have really learned this piece of music.

The effect of a final slow play on PPI is so dramatic that you can easily demonstrate it
for yourself. Try one practice session in which you only play fast and see what happens the
next day. Then try one in which you play slowly before quitting, and see what happens on the
next day. Or you can practice a passage fast only and another passage (of the same difficulty)
slowly at the end and compare them the next day. This effect is cumulative, so that if you
were to repeat this experiment with the same two passages for a long time, you will
eventually find a huge difference in the way you can play them.

How slow is slow? That is a judgment call, and depends on your skill level. Below a
certain speed, the slow play will lose its beneficial effects. It is important, when playing
slowly, to maintain the same motion as when playing fast. If you play too slowly, this may
become impossible. Also, playing too slowly will take too long, wasting time. The best speed
to try first is one at which you can play as accurately as you want, around 1/2 to 3/4 speed.
Slow play is also needed for memorizing (see 111.6.h). The optimum slow speed for
memorizing, below about 1/2 speed, is slower than that needed for PPI conditioning. As
technique improves, this slow speed can become faster. Some famous pianists have been
observed to practice very slowly! Some accounts document practice at one note per second,
which sounds almost irrational, but may benefit memory and musicality.

An important skill to practice when playing slowly is to think ahead of the music.
When practicing a new piece fast, there is a tendency to mentally fall behind the music and
this can become a habit. This is bad because that is how you lose control. Think ahead when
playing slowly and then try to maintain that lead when you get back up to speed. By thinking
ahead, you can usually foresee flubs or difficulties coming and have the time to take
appropriate action.

18. Fingering

Except in beginners' books, the basic fingerings are not indicated in music scores. For
those basic fingerings, go to the scales (I111.5.d and 111.5.h) and arpeggio (I11.5.e) sections;
note that it is the scales that determine the fingerings for practically all runs. Therefore it
IS important to memorize the fingerings for all the scales; this is not difficult because most
scales follow a standard fingering and the exceptions follow simple rules, such as avoiding
the thumb on black keys. Playing a black key with the thumb positions the hand too close to
the fallboard, which makes it difficult to play the white keys with the other fingers. Most
scores show fingerings for unusual situations where special fingerings are needed. Follow
these fingerings unless you have a better one; if you don't follow the indicated fingering, you
will probably get into trouble. An indicated fingering may feel awkward at first but it is there
for good reasons. These reasons often do not become apparent until you get up to speed
and/or you play HT. It is most important to fix your fingering and not change it unless
there is a good reason. Not having a fixed fingering will slow down the learning process and
give you trouble later, especially during a performance, when a fingering indecision can
cause a mistake. If you do change the fingering, make sure that you always stick to the new
one. Mark the change on the music so that you don’t inadvertently change it during practice;
also, it can be very annoying to come back to this music months later and not remember that
nice fingering you had previously worked out.

Not all suggested fingerings on the music score are appropriate for everyone. You



may have large or small hands. You may have gotten used to a different fingering because of
the way you learned. You might have a different skill set; e.g., you might be a better triller
using 1,3 than 2,3. Music from different publishers may have different fingerings. For
advanced players, the fingering can have a profound influence on the musical effect you want
to project. Fortunately, the methods of this book are well suited to quickly changing
fingerings. Once you have become familiar with the methods of this book, you will be able to
change fingering very quickly. Make all the changes before you start HT practice because
once fingerings are incorporated into HT play, they become very difficult to change. On the
other hand, some fingerings are easy HS but become difficult HT, so it pays to check them
HT before permanently accepting any changes.

In summary, fingering is critically important. Beginners should not start practicing
without knowing the proper fingerings. If you are uncertain about fingering, try to find sheet
music with plenty of fingering indications or go to an internet piano forum and ask for help.
If you look at how the scales and arpeggios are fingered, you will find some simple
“common sense” rules of fingering; these should be enough to get you started.

19.  Accurate Tempo and the Metronome

Start all pieces by counting carefully, especially for beginners and youngsters.
Children should be taught to count out loud because that is the only way to find out what
their idea of counting is. It can be totally different from the intended one! You should
understand the time signature at the beginning of each composition. It looks like a fraction,
consisting of a numerator and a denominator. The numerator indicates the number of beats
per measure and the denominator indicates the note per beat. For example, 3/4 means that
there are three beats per measure and that each beat is a quarter note. Typically, each bar
contains one measure. Knowing the time signature is essential when accompanying, because
the moment that the accompanist starts is determined by the starting beat which the
conductor indicates with the baton.

An advantage of HS practice is that you tend to count more accurately than HT.
Students who start HT can end up with undetected mistakes in counting. Interestingly, these
mistakes usually make it impossible to bring the music up to speed. There is something about
wrong counting that creates its own speed wall. It probably messes up the rhythm. Therefore,
if you run into problems with bringing it up to speed, check the counting. A metronome is
very useful for this.

Use the metronome to check your speed and beat accuracy. | have been repeatedly
surprised by the errors | discover when checked in this way. For example, | tend to slow
down at difficult sections and speed up at easy ones, although I think it is actually the
opposite when playing without the metronome. Most teachers will check their students’ tempi
with it. As soon as the student gets the timing, it should be shut off. The metronome is one of
your most reliable teachers -- once you start using it, you will be glad you did. Develop a
habit of using the metronome and your playing will undoubtedly improve. All serious
students must have a metronome.

Metronomes should not be over used. Long practice sessions with the metronome
accompanying you are harmful to technique acquisition and leads to non-musical playing.
When the metronome is used for more than about 10 minutes continually, your mind will
start to play mental tricks on you so that you may lose the timing accuracy. For example, if
the metronome emits clicks, after some time, your brain will create anti-clicks in your head
that can cancel the metronome click so that you will either not hear the metronome anymore,
or will hear it at the wrong time. This is why most modern electronic metronomes have a
light pulse mode. The visual cue is less prone to mental tricks and also does not interfere
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acoustically with the music. The most frequent abuse of the metronome is to use it to ramp
up speed; this abuses the metronome, the student, the music, and the technique. If you must
ramp up the speed gradually, use the metronome to set the tempo, then turn it off and then
keep on practicing; then use it again briefly when you increase the speed. The metronome is
for setting the tempo and for checking your accuracy. It is not a substitute for your own
internal timing.

The process of speeding up is a process of finding the appropriate new motions.
When you find the correct new motion, you can make a quantum jump to a higher speed at
which the hand plays comfortably; in fact, at intermediate speeds, neither the slow nor the
fast motion applies and is often more difficult to play than the faster speed. If you happen to
set the metronome at this intermediate speed, you might struggle at it for long periods of time
and build up a speed wall. One of the reasons why the new motion works is that the human
hand is a mechanical device and has resonances at which certain combinations of motions
naturally work well. There is little doubt that some music was composed to be played at
certain speeds because the composer found this resonance speed. On the other hand, each
individual has a different hand with different resonance speeds, and this partly explains why
different pianists choose different speeds. Without the metronome, you can jump from
resonance to the next resonance because the hand feels comfortable at those speeds, whereas
the chances of your setting the metronome at exactly those speeds are very low. Therefore,
with the metronome, you are almost always practicing at the wrong speed, unless you know
about the resonances (nobody does) and set the metronome accordingly.

Electronic metronomes are superior to the mechanical ones in every respect
although some people prefer the appearance of the old models. Electronics are more accurate,
can make different sounds or flash lights, have variable volume, are less expensive, are less
bulky, have memory functions, etc., while the mechanicals always seem to need rewinding at
the worst possible times.

20. Weak Left Hand; Using One Hand to Teach the Other

Students who do not practice HS will always have a stronger RH than LH. This
happens because the RH passages are generally more difficult, technically. The LH tends to
get passages that require more strength, but it often lags behind in speed and technique. Thus
“weaker” here means technically weaker, not strength-wise. The HS method will balance the
hands because you will automatically give the weaker hand more work. For passages that
one hand can play better than the other, the better hand is often your best teacher. To let one
hand teach the other, select a short segment and play it rapidly with the better hand, then
repeat immediately with the weaker hand, one octave apart to prevent collisions. You will
discover that the weaker hand can often "catch on" or "get the idea” of how the better hand is
doing it. The fingering should be similar but does not need to be identical. Once the weaker
hand "gets the idea", gradually wean it off by playing the weaker hand twice and the stronger
hand once, then three against one, etc.

This ability of one hand to teach the other is more important than most people realize.
The above example of solving one specific technical difficulty is just one example -- more
importantly, this concept applies to practically every practice session. The basic reason for
this broad applicability is that one hand always plays something better than the other, such as
relaxation, speed, quiet hands, and the innumerable finger/hand motions (Thumb Over, Flat
Finger, etc., see following sections) -- anything new that you are trying to learn. Therefore,
once you learn this principle of using one hand to teach the other, you will be using it all the
time.



21. Building Endurance, Breathing

"Endurance" is a controversial term in piano practice. This controversy originates
from the fact that piano playing requires control, not muscle power, and many students have
the wrong impression that they will not acquire technique until they grow enough muscles.
On the other hand, a certain amount of endurance is necessary. This apparent contradiction
can be resolved by understanding exactly what is needed and how to get it. Obviously, you
can't play loud, grandiose passages without expending energy. Big, strong, pianists can
certainly produce more sound than small, weak, pianists if they are equally skillful. And the
stronger pianists can more easily play "demanding™ pieces. Every pianist has enough
physical stamina to play pieces at her/is level, simply because of the amount of practice that
was required to get there. Yet we know that endurance is a problem. The answer lies in
relaxation. When stamina becomes an issue, it is almost always caused by excess tension.

One example of this is the LH octave tremolo in the first movement of Beethoven's
Pathetique. The only thing over 90% of the students need to do is to eliminate stress; yet
many students practice it for months with little progress. The first mistake they make is to
practice it too loud. This adds extra stress and fatigue when you can least afford it. Practice it
softly, concentrating on eliminating stress, as explained in section I11.3.b. In a week or two,
you will be playing as many tremolos as fast as you want. Now start adding loudness and
expression. Done! At this point, your physical strength and endurance is not much different
from what it was when you started a few weeks ago -- the main thing you did was to find the
best way to eliminate stress.

Playing demanding pieces requires about as much energy as a slow jog, at about 4
miles per hour, with the brain requiring almost half the total energy. Many youngsters cannot
jog continuously for over one mile. Therefore, asking youngsters to practice difficult
passages continually for 20 minutes would really strain their stamina because it would be
about equivalent to jogging a mile. Teachers and parents must be careful when youngsters
start their piano lessons, to limit practice times to under 15 minutes in the beginning until the
students gain sufficient stamina. Marathon runners have stamina, but they are not muscular.
You need to condition the body for stamina for piano, but you don't need extra muscles.

Now there is a difference between piano playing and running a marathon because of
the need to condition the brain for stamina in addition to the muscular conditioning.
Therefore mindless practicing of exercises for stamina does not work. The most efficient
ways to gain stamina are to either play finished pieces and make music, or practice difficult
sections HS continuously. Again using the jogging comparison, it would be hard for most
students to practice difficult material continuously for more than a few hours because 2 hours
of practice would be equivalent to jogging 6 miles, which is a terrific workout. Therefore,
you will have to play some easy pieces between the hard practice sessions. Concentrated
practice sessions longer than a few hours may not be that helpful until you are at an advanced
level, when you have developed sufficient “piano stamina™. It is probably better to take a
break and restart practice after some rest. Clearly, hard piano practice is strenuous work
and serious practicing can put the student in good physical shape. HS practice is most
valuable in this regard because it allows one hand to rest while the other works hard,
allowing the pianist to work as hard as s/he wants, 100% of the time, without injury or
fatigue. Of course, in terms of stamina, it is not difficult (if you have the time) to put in 6 or 8
hours of practice a day by including a lot of mindless finger exercises. This is a process of
self-delusion in which the student thinks that just putting in the time will get you there -- it
will not. If anything, conditioning the brain is more important than conditioning the muscles
because, for most students, it is the brain that needs more conditioning. Brain conditioning is
especially important for performing. Strenuous conditioning of the muscles will cause the
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body to convert fast muscles to slow muscles (they have more endurance) -- this is exactly
what you do not want. Therefore, contrary to common belief, pianists do not need more
muscle; they need more nerve control and conversion of slow to fast muscles — see I11.7.a.

What is stamina? It is something that enables us to keep on playing without getting
tired. For long practice sessions of over several hours, pianists get their second wind just as
athletes do (especially marathoners). Therefore, if you feel general fatigue, look for the
second wind to kick in — this conscious knowledge of the second wind can make it kick in
more reliably, especially after you have experienced it several times so that you know what it
feels like. Therefore do not get into the habit of resting every time you feel tired if there is a
chance that you might be able to catch the second wind.

Can we identify any biological factors that control stamina? Knowing the biological
basis is the best way to understand stamina. In the absence of specific bio-physical studies for
pianists, we can only speculate. Clearly, we need sufficient oxygen intake and adequate
blood flow to the muscles, certain organs, and the brain. The biggest factor influencing
oxygen intake is lung efficiency, and important components of that are breathing and posture.
This may be one reason why meditation, with emphasis on proper breathing using the
diaphragm, is so helpful. Use of only the rib muscles to breathe over-utilizes one breathing
apparatus and under-utilizes the diaphragm. The resulting rapid pumping of the chest or
exaggerated chest expansion can interfere with piano playing because all of the piano playing
muscles eventually anchor near the center of the chest. Use of the diaphragm interferes less
with the playing motions. In addition, those who do not use the diaphragm consciously can
tense it when stress builds up during play, and they will not even notice that the diaphragm is
tense. By using both the ribs and the diaphragm, and maintaining good posture, the lungs can
be expanded to their maximum volume with least effort and thereby take in the maximum
amount of oxygen.

The following breathing exercise can be extremely helpful, not only for piano, but
also for general well-being. Expand your chest, push your diaphragm down (this will make
your lower abdomen bulge out), raise the shoulders up and towards your back, and take a
deep breath; then exhale completely by reversing the process. When taking a deep breath,
complete exhalation is more important than a full intake. Breathe through your throat, not
through the nose (the mouth can be open or closed). Most people will constrict the nasal air
passage if they try to suck air through the nose. Instead, relax your nose muscles and suck air
through the throat region close to the vocal chords -- even with the mouth closed, this
procedure will relax the nose muscles, allowing more air to pass through the nose. If you had
not taken deep breaths for a long time, this breathing should cause hyper-ventilation -- you
will feel dizzy -- after one or two such exercises. Stop if you hyper-ventilate. Then repeat this
exercise at a later time; you should find that you can take more breaths without hyper-
ventilating. Repeat this exercise until you can take at least 5 full breaths in succession
without hyper-ventilating. Now, if you go to the doctor’s office and he checks you out with
his stethoscope and asks you to take a deep breath, you can do it without feeling dizzy!
Breathing normally, while playing something difficult, is an important element of relaxation.
Perform this exercise at least once every several months and incorporate it into your normal
breathing habit at and away from the piano.

Piano practice can be healthy or unhealthy depending on how you practice. Many
students forget to breathe while practicing difficult material; this bad habit is unhealthy. It
reduces oxygen flow to the brain when it needs it most, resulting in apoxia and symptoms
similar to sleep apnea (organ damage, high blood pressure, etc.). The lack of oxygen will
make musical and mental play difficult, and make it impossible to increase mental stamina.

Other methods of increasing stamina are to increase the blood flow and to increase



the amount of blood in the body. In piano playing, extra blood flow is needed in the brain as
well as the playing mechanism; therefore, you should fully and simultaneously exercise the
muscles and the brain during practice. This will cause the body to manufacture more
blood, in response to the higher demand for blood. Mindless repetitions of exercises, etc.,
are not helpful in this respect because you can shut off the brain, thus reducing the need for
more blood. Practicing after a large meal also increases the blood supply and conversely,
resting after every meal will reduce stamina — there is a well-known Japanese saying that
claims that you will turn into a cow if you sleep after a meal. Since most people do not have
enough blood to engage in strenuous activity with a full stomach, the body will rebel initially
by making you feel terrible, but this is an expected reaction. Such activity must be conducted
within safe medical limits; for example you may temporarily experience digestive problems
or dizziness (which is probably the rationale behind the misguided belief that you should not
exercise after a large meal). Once the body manufactures the necessary extra blood, these
problems will disappear. Therefore, you should stay as active as you can after a meal, in
order to prevent anemia. Practicing immediately after a meal will require blood for digestion,
for the playing muscles, and for the brain, thus placing the greatest demand on blood supply.
Clearly, participation in sports, proper health, and physical exercise are helpful for gaining
stamina in piano playing.

In summary, beginners who have never touched a piano previously will need to
develop their stamina gradually because piano practice is strenuous work. Parents must be
careful about the practice time of very young beginners and allow them to quit or take a rest
when they get tired (about 10-15 min.). Never allow a sick child to practice piano, even easy
pieces, because of the risk of aggravating the illness and of brain damage. At any skill
level, we all have more muscle than we need to play the piano pieces at our level. Even
professional pianists who practice over 6 hours every day don't end up looking like Popeye.
Franz Liszt was thin, not muscular. Thus acquiring technique and stamina is not a matter of
building muscle, but of learning how to relax and to use our energy properly.

22. Bad Habits: A Pianist's Worst Enemy

Bad habits are the worst time-wasters in piano practice. Most bad habits are caused
by stress from practicing pieces HT, that are too difficult. Many of the bad habits from HT
practice are difficult to diagnose, which makes them that much more dangerous. Clearly, the
best defense against bad habits is HS practice. Non-musical play is one type of bad habit;
therefore, don’t forget that musical play starts with HS practice.

Another bad habit is the over-use of the damper or soft pedal as discussed below.
This is the surest sign of an amateur student taking lessons with an unqualified teacher.
Overuse of these pedals can only "help” a severely technically deficient student.

Another bad habit is to bang away at the piano without regard to musicality. The
student equates loudness to excitement. This often results because the student is so engrossed
with the practice that s/he forgets to listen to the sounds coming out of the piano. This can be
prevented by cultivating the habit of always listening to yourself play. Listening to yourself
is much harder than many people realize because many students (especially those who play
with stress) expend all their effort playing, with nothing left for listening. One way to reduce
this problem is to record your playing so that you can listen to it in a mentally detached way.
Exciting passages are often loud, but they are most exciting when the rest of the music is
soft. Too much loud practice can preclude you from gaining speed and technique, and ruin
your sense of music. Those who play loud tend to end up with a harsh tone.

Then there are those with weak fingers. This is most common among beginners and
is more easily corrected than those who bang too loud. Weak fingers is caused by not
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releasing your arms and letting gravity take over. The student subconsciously lifts the arms,
and this habit is a form of stress. These students must be taught the full dynamic range of the
piano and how to make use of this range.

Still another bad habit is playing at the wrong speed, either too fast or too slow,
especially during a performance when you get too excited and lose your sense of tempo. The
right speed is determined by many factors, including the difficulty of the piece with respect
to your technical ability, what the audience might be expecting, the condition of the piano,
what piece preceded or will follow this piece, etc. Some students might tend to perform
pieces too fast for their skill level and end up with many mistakes, while others are timid and
play too slowly, thus not taking full advantage of the music. Playing slowly can be more
difficult than playing at the correct speed, which compounds a timid player's problems.
Those who perform too fast can become very discouraged because they make too many
mistakes and become convinced that they are poor pianists. These problems apply not only to
performances but also to practices; those who practice too fast can end up thinking that they
are poor pianists because they make so many errors. Slowing down just a little may enable
them to play accurately and beautifully and, in the long run, master the technique for playing
fast.

Poor tone quality is another common problem. Most of the time, during practice, no
one is listening, so tone doesn't seem to matter. As a result, if the tone degrades slightly, it
does not bother the student, with the result that the tone is ignored. Students must always
strive for tone, because it is the most important part of the music. Good tone cannot be
produced on a lousy or unregulated piano; this is the main reason why you want a decent
grand instead of a poor quality upright and why tuning, regulation, and hammer voicing are
more important than most students realize. Listening to good recordings is the best way to
wake up the student to the existence of good tone. If they only listen to their play, they may
have no idea what good tone means. On the other hand, once you pay attention to tone and
start getting results, it will feed on itself and you can readily learn the art of producing sounds
that can attract an audience. More importantly, without good tone, advanced technical
improvement is impossible because good tone requires control, and technical development
depends on control.

Stuttering is caused by stop-and-go practice in which a student stops and replays a
section every time there is a mistake. If you make a mistake, always play through it; don't
stop to correct it. Make a mental note of where the mistake was and play that section again
later to see if the mistake repeats. If it does, fish out a small segment containing that mistake
and work on it. Once you cultivate the habit of playing through mistakes you can graduate to
the next level in which you anticipate mistakes (feel their approach before they occur) and
take evasive action, such as slowing down, simplifying the section, or maintaining the
rhythm. Most audiences don't mind, and often don't even hear, mistakes unless the rhythm is
broken.

The worst thing about bad habits is that they take so long to eliminate, especially if
they are HT habits. Therefore nothing accelerates your learning rate like knowing all the bad
habits and preventing them before they become ingrained. For example, the time to prevent
stuttering is when a student first begins piano lessons. In the beginning, most students
don’t stutter; however, they must be immediately taught to play through mistakes. If
playing through mistakes is taught at this stage, it becomes second nature and is easy; no
effort is needed to learn this "trick". To teach a stutterer to play through mistakes is a very
difficult task.

The number of possible bad habits is so large that they cannot all be discussed here.
Suffice it so say that a rigorous anti-virus attitude towards bad habits is a requisite to rapid



improvement.

23. Damper Pedal

Practice any new piece without the pedal HS, then HT, until you can play it
comfortably HT at final speed. This is a critically important method of practice that all
good teachers use with all their students. It may seem difficult, at first, to practice musically
without the pedal where it is needed; however, this is the best way to learn precise control so
that you can play more musically when the pedal is eventually added. Students who practice
with the pedal from the beginning will become sloppy players, develop numerous bad habits,
and will not even learn the concept of precise control or the real meaning of musicality.

Rank amateurs often over-use the damper pedal. The obvious rule is, if the music
doesn't indicate a pedal, don't use it. Some pieces might seem easier to play with the pedal
(especially if you start slowly HT!) but this is one of the worst traps a beginner can fall into
that will hold back development. The action feels lighter with the damper pedal down
because the foot is holding the dampers off the strings instead of the fingers. Thus the action
feels heavier when the pedal is released, especially for fast sections. Some students do not
realize that where pedals are not indicated, it is usually impossible to play the music correctly
at speed if you use the pedal.

For Fur Elise, use the pedal only for the large LH broken chord accompaniments (bar
3 & similar), bars 83-96 and the RH arpeggio passage (bars 100-104). Practically all of the
first difficult interruption should be played without the pedal. Of course, everything should
initially be practiced without the pedal until you have basically finished the piece. This will
encourage the good habit of keeping the fingers close to the keys and discourage the bad
habit of playing with too much jumping and lifting of the hands, and not pressing firmly into
the keys. An important reason for not using the pedal initially is that technique improves
fastest without the pedal because you can hear exactly what you play without interference
from previously played notes. You should be actively controlling the tone.

Coordinating the pedal and hands accurately is not an easy task. Therefore, students
who start learning a piece HT with the pedal will invariably end up with inconsistent and
terrible pedal habits. The correct procedure is to practice HS first without pedal, then HS
with pedal, then HT without pedal, and finally HT with pedal. In this way, you can
concentrate on each new skill as you introduce it into your playing.

Inattention to the pedal can slow down technical development much more than many
students realize; conversely, attention to the pedal can help technical development by
increasing your accuracy and adding another dimension to musicality. When you do one
thing wrong, it becomes difficult to do all the other things right. When the pedal is wrong,
you can't even practice the correct finger technique because the music comes out wrong even
when the fingers are technically correct.

The pedal was practically non-existent before Mozart’s time; for example, no pedal is
used in any of J. S. Bach’s music. Mozart did not indicate any pedaling although, today,
some pedaling is considered optional in some of his compositions and many editors have
added pedal markings in his music. The pedal was basically fully developed by Beethoven’s
time, although it was not yet totally accepted as a serious musical tool. Beethoven used it
with great success as a special effect (third movement of Waldstein Sonata); therefore, he
tended to use it a lot (entire first movement of his Moonlight Sonata) or non at all (entire
Pathetique Sonata, first and second movements of the Waldstein). Chopin used the pedal
extensively to inject an additional level of logic into his music and fully exploited all the
different ways of pedaling. Therefore, Chopin (and many later composers) cannot be played
correctly without adequate training in pedaling.
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See the references for all the different ways to pedal, when to use them, and how to
practice those moves (Gieseking and Leimer, Fink, Sandor, Pedaling the Modern Pianoforte
by Bowen, and The Pianist's Guide to Pedaling by Banowetz). Try to master all these moves
before using the pedal with an actual piece of music. There are some very helpful exercises
in the references for practicing proper pedaling. When you do use the pedal, know exactly
which move you are using and why. For example, if you want as many sympathetic strings to
vibrate as possible, depress the pedal before playing the note. If, on the other hand, you want
one clear note to sustain, press the pedal after playing the note; the longer you delay the
pedal, the fewer sympathetic vibrations you will get. In general, you should get into the habit
of depressing the pedal a split second after playing the note. You can get a legato effect
without too much blurring by rapidly lifting and depressing the pedal every time the chord
changes. As with the keys, it is just as important to know when to lift the pedal as when to
press it down. Clearly, the pedal must be ""played' as carefully as you play the keys.

24.  Soft Pedal: Hammer Voicing, Physics of the Piano Sound

Grand pianos: The soft pedal is used to change the mood of the sound from
percussive to more serene and gentle when the soft pedal is depressed. It should not be used
solely for producing a softer sound because it will also change the timbre. In order to play
pianissimo, you must simply learn how to play more softly. You can produce very loud
sounds with the soft pedal depressed. One difficulty with the soft pedal is that it (una corda,
or more correctly due corda for the modern grand) is often not indicated, so the decision to
use it is often left to the pianist. For uprights, it mostly decreases the volume of the sound.
The soft pedal on most uprights has a negligible effect on timbre. Unlike the grands, the
uprights cannot produce loud sounds with the soft pedal depressed.

Many pianists do not understand the importance of proper hammer voicing for the
soft pedal to be effective. If you tend to need the soft pedal to play softly, or if it is distinctly
easier to play pianissimo with the grand lid closed, the hammer almost certainly needs
voicing. See "Voicing" in Chapter Two, Section 7. With properly voiced hammers, you
should be able to control soft playing to any desired degree without the soft pedal. With
worn, compacted, hammers, playing softly is impossible and the soft pedal has less effect in
changing the tone. In most cases, the original properties of the hammer can be restored by
voicing (re-shaping, needling, etc.). The action must also be well regulated, with the let-off
properly minimized, in order to enable PPP.

The use of the soft pedal is controversial because too many pianists are unfamiliar
with how it works. For example, many use it to play pianissimo, which is incorrect usage. As
shown in Ch. Two, section 7, energy transfer from the hammer to the string is most efficient
at impact, before the string starts to move. A compacted hammer transfers its energy during
an extremely short time interval at impact and the hammer immediately bounces off the
strings. This high efficiency of energy transfer gives the impression of a very light action.
That is why there are old grands that feel feather light. Soft hammers on the same piano (with
nothing else changed), would make the action feel heavier. This is because, with the softer
impact point of the hammer, it stays on the string much longer, and the string is pushed out of
its original position before all the hammer energy is transferred to the string. In this position,
the energy transfer is less efficient (see Ch. Two, section 7) and the pianist must push harder
to produce the same volume of sound. Thus voicing can be more effective in changing the
apparent key weight than lead weights. Clearly, the effective key weight is only partly
controlled by the force required to depress the key, since it also depends on the force required
to produce a given amount of sound. The pianist does not know which factor (lead weights or
soft hammer) is affecting the effective key weight. The piano technician must strike a



compromise between voicing a hammer sufficiently soft so as to produce a pleasant tone but
sufficiently hard so as to produce adequate sound. For all except the highest quality pianos,
the hammer needs to be on the hard side in order to produce enough sound and to make the
action feel nimble, which makes such pianos difficult to play softly. This in turn can "justify”
use of the soft pedal where it should not be used. Piano owners who neglect voicing can
make the piano tuner’s job difficult because, after the hammers are properly voiced, the
owner will complain that the action is too heavy to play. In reality, the owner had gotten used
to playing a feather light action and never learned how to play with real power to generate
that gorgeous piano sound.

In most uprights, the soft pedal causes all the hammers to move closer to the strings,
thus restricting hammer motion and decreasing the volume. Unlike the grands, loud sounds
cannot be produced in an upright when the soft pedal is depressed. One advantage of uprights
is that a partial soft pedal works; partial soft pedaling is a complex subject for grands and
will be treated in detail below. There are a few upscale uprights in which the soft pedal works
similarly to that of the grands.

In modern grands, the soft pedal causes the entire action (including the hammers)
to shift to the right so that the hammers miss one string in the 3-string section. Thus the
hammers hit only two strings, causing a serendipitous transformation in the character of the
sound, as explained below. The shift is exactly half the distance between adjacent strings in
the 3-string section; thus the two active strings will hit the less used portions of the hammer
between string grooves, creating an even gentler sound. The horizontal motion must not shift
one string distance because then the strings will fall into the grooves made by adjacent
strings. Since string distances and the amount of shift cannot be controlled sufficiently
accurately, this would cause some strings to fall exactly into the grooves while others will
miss, creating uneven sound.

Why does timbre change when two strings are struck instead of three? Here, timbre is
controlled by at least four factors: (1) existence of the unstruck string, (2) the prompt-/after-
sound ratio, (3) the harmonic content, and (4) vibrational polarization of the strings. Let’s
examine these in more detail.

The unstruck string acts as a reservoir into which the other two strings can dump their
energy and produces many new effects. Since the vibration of the 3rd string is in anti-phase
with the struck strings (a driven string is always in anti-phase with the driver), it takes the
edge off the initial prompt sound (see below) and at the same time, excites vibrational modes
that are different from those that result when all three are struck in unison. This is why the
soft pedals in uprights don't work as well -- all the strings are struck even when the soft pedal
is depressed, and the timbre cannot change.

The piano produces an initial prompt-sound and a sustaining after-sound; see the
“Scientific American” and “Five Lectures” articles reviewed in the Reference section for
more details on topics discussed in this paragraph. Unlike the simplified picture of
fundamental and harmonic frequencies that we use when tuning a piano, the actual string
vibrations consist of a complex time dependent series of events that are still incompletely
understood. In such situations, the actual data from existing pianos are of more practical
value, but those data are closely held trade secrets of piano manufacturers. Therefore, |
summarize here some general knowledge based on the physics of the piano sound. The string
vibrations can be polarized, either parallel to the soundboard, or perpendicular to it. When
the strings are struck, vertically polarized traveling waves are generated that move away from
the hammer in both directions, towards the agraffes (capo bar) and towards the bridge. These
waves travel so rapidly that they reflect back from both ends of the strings and pass the
hammer several hundred times before the hammer bounces off the strings; in fact it is these

53



54

waves that throw the hammer back. Horizontally polarized waves are generated from the
vertical waves because the piano is not symmetric. These traveling waves decay into standing
waves consisting of harmonics (including the fundamental) because the standing waves are
“normal vibration modes” (see a mechanics text book) that transfer energy slowly to the
soundboards and are therefore long-lived. However, from the very beginning, the concept of
fundamentals and harmonics remains valid because the Fourier coefficients (see a math or
physics textbook) of the fundamental and harmonic frequencies are always large, even for the
traveling waves. This is easily understood because the ends of the strings do not move,
especially for well-constructed, large, heavy pianos. In other words, mostly wavelengths that
have nodes (points of zero motion) at both ends are generated when the ends are fixed. This
explains why, in spite of the traveling waves, tuners can tune accurately using only the
fundamental and harmonic frequencies. The vertically polarized waves transfer energy more
efficiently to the soundboard than the horizontally polarized waves and therefore produce a
louder sound but decay faster, and create the prompt sound. The horizontally polarized
standing waves produce the after-sound which gives the piano its long sustain. When the soft
pedal is depressed, only 2 strings can produce the prompt sound but eventually, all 3 strings
contribute to the after-sound. Therefore, the prompt-/after-sound ratio is smaller than for 3
strings and the sound is less percussive with the soft pedal.

The harmonic content is also different because the energy of the hammer is
transferred to only 2 strings instead of 3, which is like hitting the string with a heavier
hammer, and it is known that heavier hammers produce stronger fundamentals. The
polarizations of the strings also change with the soft pedal because the third string will be
polarized more horizontally, which contributes to the gentler sound.

This type of understanding helps us to use the soft pedal correctly. If the pedal is
depressed before a note is played, the initial time dependent traveling waves will excite all
strings, creating a soft background roar. That is, in the prompt sound, the non-harmonic
Fourier coefficients are not zero. If you place your finger on any string, you can feel it
vibrate. However, octave and harmonic strings will vibrate with higher amplitudes than the
dissonant strings, which is a consequence of the larger Fourier coefficients for the harmonics.
Thus the piano not only selectively traps the harmonics, but also selectively generates them.
Now if the pedal is depressed after the note is struck, there will be sympathetic vibration in
octave and harmonic strings, but all the other strings will be almost totally quiet because the
standing waves contain only pure harmonics. This produces a clear sustained note. The
lesson here is that, in general, the pedal should be depressed immediately after striking the
note, not before, in order to avoid dissonances. This is a good habit to cultivate.

A partial soft pedal works on an upright; but can you use a half soft pedal on a grand?
This should not be controversial but is, because even some advanced pianists think that if a
full soft pedal gives a certain effect, a partial soft pedal will give a partial effect, which is
false. If you use a partial soft pedal, you will of course get a new sound. There is no reason
why a pianist shouldn't be allowed to do that, and if it produces an interesting new effect that
the pianist likes, there is nothing wrong with that. However, this mode of play was not
intentionally designed into the piano and I know of no composer who composed for partial
soft pedal on a grand, especially because it is not reproducible from piano to piano, and from
note to note on the same piano. Extensive use of partial soft pedals on the grand will cause
some strings to shave off one side of the hammer, thus throwing the system out of regulation.
Also, it is impossible for the piano technician to align all hammers and strings so accurately
that the third string will miss the hammer at the same pedal travel for all 3-string notes. Thus
the partial soft pedal effect will be uneven, and different from piano to piano. Therefore,
unless you have experimented and are trying to produce some strange and irreproducible



new effect, half-pedaling is not recommended for the soft pedal on a grand. Nonetheless,
anecdotal accounts indicate that use of partial soft pedal on a grand does occur, almost
always because of ignorance on the part of the pianist about how it works. The only way to
use a partial soft pedal with reproducible results is a very slight soft pedal, in which case all
the strings will hit the sides of the grooves in the hammer. Even this scheme will not really
work, because it will affect only the 3-string section, resulting in a jarring transition from 2-
string to 3-string sections.

In the double and single string sections, the strings have much larger diameters, so
when the action moves sideways, the strings hit the side walls of the grooves, thus giving
them a horizontal motion and increasing the after-sound by increasing the horizontally
polarized string vibrations. Thus the change in timbre is similar to that in the 3 string section.
This mechanism is fiendishly ingenious!

In summary, the name soft pedal is a misnomer for a grand. Its main effect is to
change the timbre of the sound. If you play a loud sound with the soft pedal depressed, it will
be almost as loud as without the soft pedal. This is because you have put roughly the same
amount of energy into making the sound. On the other hand, it is easier to play softly using
the soft pedal on most grands because the strings hit the less used, softer parts of the
hammers. Provided that the piano is well regulated and the hammers are properly voiced, you
should be able to play just as softly without the soft pedal. A partial soft pedal will produce
unpredictable, uneven effects and should not be used for an acoustic grand. A partial soft
pedal works on most uprights and all electronic pianos.

25. Hands Together and Mental Play

We can finally start putting the hands together (HT)! Some students encounter the
most difficulties here, especially in the first few years of piano lessons. Although the
methods presented here should immediately help you to acquire technique faster, it will take
about two years to be able to really take advantage of everything that the methods of this
book have to offer.

Playing HT is almost like trying to think about two different things at the same time.
There is no known, pre-programmed coordination between the two hands like we have
between our two eyes (for judging distance), our ears (for determining the direction of
oncoming sound) or our legs/arms (for walking). Therefore, learning to coordinate the fingers
of the two hands accurately is going to take some work. The preceding HS work makes this
coordination much easier to learn because we now only have to concentrate on coordinating,
and not coordinating AND developing finger/hand technique at the same time.

The good news is that there is only one primary "secret” for learning HT quickly.
That "secret” is adequate HS work, so you already know it! All technique must be acquired
HS; don't try to acquire technique HT that you can acquire HS. By now, the reasons
should be obvious. If you try to acquire technique HT, you will run into problems such as (1)
developing stress, (2) unbalancing the hands (the RH tends to get stronger), (3) acquiring bad
habits, (4) creating speed walls, etc. Note that all speed walls are created; they result from
incorrect play or stress. Premature HT practice can create any number of speed walls.
Incorrect motions are another major problem; some motions present no problems when
played slowly HT but become impossible when speeded up. The best example of this is
"thumb under” play (section I11.5).

First, you will need some criterion for deciding when you have done adequate HS
practice. A good criterion is HS speed. Typically, the maximum HT speed you can play is
50% to 90% of the slower HS speed, either the RH or the LH. Suppose that you can play the
RH at speed 10 and the LH at speed 9. Then your maximum HT speed may be 7. The

55



56

quickest way to raise this HT speed to 9 would be to raise the RH speed to 12 and the LH
speed to 11. As a general rule, get the HS speed well above final speed. Therefore, the
criterion we were seeking is: if you can play HS at 110% to 150% of final speed, relaxed, and
in control, then you are ready for HT practice.

If you still have trouble, use the method of “outlining”. Let’s assume that you can
play HS satisfactorily. Now simplify one or both hands so that you can play them HT easily,
then gradually add the deleted material. There are many ways to do this, and you can develop
really powerful methods depending on how much music theory you know, so outlining will
be discussed in more detail in 111.8. However, you don’t need theory to use outlining; one
example is the method of “adding notes”: take a short segment of the difficult section, then
play the more difficult hand HS, repeating the section continuously (this is called cycling, see
section 111.2); now start adding the easier hand note by note. First add one note and practice
until you can play it satisfactorily. Then add another, etc., until the segment is complete.
Make sure that, as you add notes, you keep the same fingering as used during HS practice.
Very often, the reason why you cannot play HT although you can play HS is that there is an
error somewhere. Frequently, this error is in the rhythm. Therefore, as you add notes, try to
find out if there is an error in one hand; this is best accomplished by referring back to the
music score.

There is a world of difference in how the brain handles tasks in one hand and tasks
that require two-hand coordination, which is why it pays to learn them one at a time. HS
practice does not tend to form habits not directly controlled by the brain because the brain
controls each hand directly. HT motions, on the other hand, can be cultivated only by
repetition, creating a reflex habit, which may involve nerve cells outside the brain. One
indication of this is the fact that HT motions take longer to learn. Therefore, bad HT habits
are the worst because, once formed, they take forever to eliminate. To acquire technique
quickly, you must avoid this category of bad habits.

Mental play (MP) is necessary for HT play exactly as for HS play but HT MP is, of
course, more difficult for beginners. Once you become good at MP, HS and HT MP will be
equally easy. Since you already know HS mental play (section 12 above), the main remaining
job is to learn it HT. When memorizing MP HS, you should have encountered places in every
composition where you had to go back and check it at the piano — you can play it at the piano
but not in your mind — those places weren’t entirely in your head yet. Those are the places
where you could have had blackouts during performances. As a test that you have solid MP,
there are 3 things that you should be able to do in your mind: (1) can you start from
anywhere in the piece and start playing HT? (2) given any section that you are playing one
hand, can you add the other hand? and (3) can you play both hands simultaneously in your
head? You should find that if you can do these in your mind, you can easily do them at the
piano.

Let us now proceed with real life examples of how to practice HT. | have chosen 3
examples to illustrate HT methods, starting with the easiest, the 1st movement of
Beethoven’s Moonlight Sonata, then Mozart’s Rondo Alla Turca, and finally, the challenging
Fantaisie-Impromptu (FI) by Chopin. You should choose the one best suited to your skill
level. You might also try the Bach Inventions that are covered in detail in sections 111.6.I and
111.19. I will leave the Fur Elise, discussed above, for you to try by yourself, as it is fairly
short and relatively straightforward. For many pianists, Fur Elise is “too familiar” and often
difficult to play; in that case, play it in a subdued way, concentrating on accuracy instead of
emotion (no rubato), and let the music speak for itself. It can be quite effective with the right
audience. This *“detached” play can be useful for popular, familiar music.

The three compositions chosen here present certain challenges. The moonlight



requires legato, PP, and the music of Beethoven. The Alla Turca must sound like Mozart, is
fairly fast and requires accurate, independent hand control as well as solid octave play. The
FI requires the ability to play 4-against-3 and 2-against-3 in the 2 hands, extremely fast RH
fingering, the romanticism of Chopin, and accurate pedaling. All three are relatively easy to
play HT in the mind because the LH is mostly an accompaniment to the RH; in the Bach
Inventions, both hands play major roles and HT MP is more difficult. This demonstrates that
Bach probably taught MP and purposely composed challenging pieces for his students. This
increased difficulty also explains why, without proper guidance (such as this book), some
students find the Inventions extremely difficult to memorize and play at speed.

Beethoven’s Moonlight, 1st Movement, Op. 27, No. 2

The most notable controversy about this movement is the pedaling. Beethoven’s
instruction “senza sordini” translates to “without dampers” which means that the pedal
should be down from the beginning to the end. Most pianists have not followed this
instruction because on modern concert grands the sustain is so long (much longer than on
Beethoven’s piano) that the mixture of all those notes creates a background roar that is
considered crude in conventional piano pedagogy. Certainly, no piano teacher will allow the
student to do that! However, Beethoven was not only an extremist, but loved to break the
rules. The Moonlight is built on contrast. The first movement is slow, legato, pedaled, and
soft. The 3rd movement is the extreme opposite; it is simply a variation on the first
movement played very fast and agitato — this is confirmed by the observation that the top
double octave of bar 2 in the 3rd movement is an abbreviated form of the 3-note theme
prominent in the 1st movement, discussed below (see section I11.5 for discussions of the 3rd
movement). There is also a glaring contrast between the dissonances and the clear harmonies
that give this first movement its famous quality. The background dissonance is created by the
pedal, as well as the ninths, etc. Thus the dissonances are there in order to make the
harmonies stand out, like a sparkling diamond on a dark velvet background. Being the
extremist that he is, he chose the most harmonious theme possible: one note repeated three
times (bar 5)! Therefore, my interpretation is that the pedal should be down throughout the
piece just as Beethoven instructed. With most pianos, this should present no problems;
however, with concert grands, it gets difficult because the background din becomes louder as
you play and you still have to play PP (*sempre pianissimo”); in that case you might reduce
the background slightly, but never cut it out completely, as it is part of the music. This is not
the way you will hear it in recordings, where the emphasis is usually on the clear harmonies,
eliminating the background — the “standard” convention for “correct” pedaling. However,
Beethoven may have decided to break that rule here. This is why he did not put any pedal
markings in the whole movement — because you never have to lift it. Having decided to fully
engage the damper pedal throughout, the first rule in learning this piece is not to use the
pedal at all until you can play it comfortably HT. This will enable you to learn how to play
legato, which can only be practiced without the pedal. Although it is played very softly, there
is no need for the soft pedal in this piece; moreover, with most practice pianos, the action is
not sufficiently smooth, with the soft pedal depressed, to enable the desired control at PP.

Start by memorizing HS, say bars 1-5, and immediately commit it to mental play. Pay
attention to all the expression markings. It is in cut time, but the 2 first bars are like an
introduction and have only one LH octave note each; the rest are played more strictly cut
time. Beethoven tells us immediately, in bar 2, that dissonance is going to be a major
component of this movement by inserting the octave B in the LH, jarring the audience with a
dissonance. Continue memorizing in segments until the end.

The LH octaves must be held. For example, play the LH C# octave of bar 1 using
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fingers 51, but immediately slip the 4, then 3 finger onto the lower C#, replacing the 5,
holding this lower C# down. You will end up holding the octave 31 before you reach bar 2.
Now hold the 3 as you play the B octave of bar 2 with 51. In this way, you maintain complete
legato in the LH going down. Using this procedure, you cannot maintain complete legato
with the 1 finger, but hold that as long as you can. In the transition from bar 3 to 4, the LH
octave must come up. In that case, play the F# of bar 3 with 51, then hold the 5 and play the
next G# octave with 41. Similarly, for bars 4 to 5, play the 2nd G# octave of bar 4 with 51,
then replace finger 1 with 2 while holding it down (you may have to lift the 5) so that you
can play the following chord of bar 5, fingers 521, and maintain the legato. The general idea
is to hold as many notes as you can, especially the lower note for the LH and the upper note
for the RH. There are usually several ways to do these “holds”, so you should experiment to
see which is best for you in a particular situation. The choice of a specific hold procedure
depends mostly on the size of your hand. For example, the LH octave of bar 1 could have
been played 41 or 31 so that you do not have to replace any fingers; this has the advantage of
simplicity, but has the disadvantage that you need to remember that when you start the piece.
Throughout this piece, use the “finger replacement” method to hold as much legato as
possible. You must decide on a specific replacement procedure when you first memorize
the piece and always use that same one.

Why hold the note legato when you are eventually going to hold all the notes with the
pedal anyway? Firstly, how you depress the key depends on how you hold it; therefore, you
can play a more consistent and authoritative legato by holding. Secondly, if you lift the key
but hold the note with the pedal, the backcheck releases the hammer, allowing it to flop
around, and this “looseness” of the action is audible — the nature of the sound changes.
Moreover, as commander of the piano, you always want the backcheck to hold the hammer
so that you have complete control over the entire piano action. This degree of control is
extremely important when playing PP — you can’t control the PP if the hammer is flopping
around. Another reason for holding is that it provides absolute accuracy because your hand
never leaves the keyboard and the held note acts as a reference for finding the following
notes.

Music — how to make music? Bar 1 is not just a series of 4 triplets. They must be
logically connected; therefore, pay attention to the connection between the top note of each
triplet and the bottom note of the next triplet. This connection is especially important when
transitioning from one bar to the next, and the lowest note often has melodic value, as in bars
4-5, 9-10, etc. The RH of bar 5 starts with the lowest note, E, and the music rises all the way
to the G# of the 3-note theme. This theme should not be played “alone” but is the
culmination of the arpeggic rise of the preceding triplet. If you have difficulty reaching the
RH ninth of bar 8, play the lower note with the LH; similarly, at bar 16. In these instances,
you cannot completely hold the legato in the LH, but the legato in the RH is more important,
and the lifting of the LH can be made less audible when you use the pedal later. However, if
you can reach it easily, you should try to play the ninth with the RH alone because that will
allow you to hold more notes in the LH. Although the first note of the 3-note theme is an
octave G#, the top note should be distinct from, and firmer than, the lower note. Bars 32-35
is a series of rising triplets of increasing tension. Bars 36-37 should be connected, because is
it one smooth release of that tension.

The beginning is PP to bar 25 where there is a crescendo, decreasing to P in bar 28,
and returning to PP in bar 42. In most cresc. and decresc., most of the increase or decrease
should come near the end, not near the beginning. There is an unexpected crescendo in bar
48, and an abrupt jump to P at the first note of bar 49. This is the clearest indication that
Beethoven wanted a clear harmony superposed on a dissonant din created by the pedal.



The “ending” starts near bar 55. Be careful to observe the cut time; in particular,
emphasize the first and third beats of bar 57. What appears to be a normal ending is indicated
by the (wrong) accents on the 4th beat of bar 58 and the 3rd beat of bar 59. The first chord of
bar 60 is a false ending. Most composers would have ended the music here; it is the same
chord as the first chord of this movement - a characteristic of standard endings. However,
Beethoven often used double endings, which makes the real ending more “final”. He
immediately picks up the beat and leads you to the true ending, using a nostalgic
recapitulation of the 3-note theme played by the LH, all played PP. The final two chords
should be the softest notes of the entire movement, which is difficult because they contain so
many notes.

For HT play, this movement presents no problems. The only new element is the
holding of notes for legato which requires extra control over both hands simultaneously.

Once you have memorized the whole movement and can play it HT satisfactorily, add
the pedal. If you choose to keep the pedal down all the time, the melody of the top notes in
bars 5-9 can be played as an ethereal apparition superposed on a background dissonance
created by the chord progressions. Beethoven probably chose this construction to
demonstrate the sonority of the new pianos of that time and to explore their capabilities. This
observation supports the idea that the dissonant background should not be completely
eliminated by judiciously lifting the pedal.

Mozart’s Rondo Alla Turca, from Sonata K300 (K331).

I am going to assume that you have already done the HS homework, and begin with
the HT part especially because HS play is relatively simple with most of Mozart’s music. The
discussions will center on the issues of technical difficulties and “how to make it sound like
Mozart”. Before starting on the details, let’s discuss the structure of the entire sonata
because, if you learn its final section, you may decide to learn the whole thing -- there is not
a single page of this sonata that is not fascinating.

The term sonata has been applied to so many types of music that it does not have a
unique definition; it evolved and changed with time. In the earliest times, it simply meant
music or song. Prior to, and including, Mozart’s time, “sonata” meant instrumental music
with one to four parts, consisting of Sonata, Minuet, Trio, Rondo, etc. A sonatina is a
small sonata. There is also a sonata allegro, initially developed as the first part of a sonata,
symphony, concerto, etc.; it generally contained an exposition, a development, and a
recapitulation. The sonata allegro is important historically because this basic structure was
gradually incorporated into most compositions. Curiously, no part of this Mozart sonata (No.
16, K300) is in sonata allegro format (Hinson, P. 552). It starts with a theme and 6
variations. Variation V is Adagio and should not be rushed. Then comes a break, which
corresponds to the middle or slow movement of a Beethoven sonata. This break takes the
form of a minuet-trio, a form of dance. The minuet originated as a French court dance with 3
beats and was the predecessor of the waltz. The waltz format also includes mazurkas; these
originated as Polish dances, which is why Chopin composed so many mazurkas. They differ
from the (Viennese) waltzes that have the accent on the first beat, in that their accent can be
on the second or third beat. Waltzes started independently in Germany as a slower dance with
3 strong beats; it then evolved into the popular dances that we now refer to as “Viennese”.
Trios gradually went extinct as quartets gained popularity. Both the minuet and trio in our
sonata have the time signature 3/4. Thus every first beat carries the accent; knowing that it is
in a dance (waltz) format makes it easier to play the minuet-trio correctly. The trio should
have a totally different air from the minuet (a convention in Mozart’s time); this change in air
gives the transition a refreshing feel. “Trio” generally refers to music played with 3
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instruments; therefore, you will see three voices in this trio, which you can assign to a violin,
viola, and cello. Don’t forget the “Menuetto D. C.” (De Capo, which means return to the
beginning) at the end of the Trio; thus you must play minuet-trio-minuet. The final section is
the Rondo. Rondos have the general structure ABACADA. . ., which makes good use of a
catchy melody, A.

Our Rondo has the structure (BB’)A(CC’)A(BB’)A’-Coda, a very symmetric
structure. The time signature is a lively cut time; can you figure out the key of BB’? The rest
of this Rondo is all in A, as is the formal key of this sonata. The entire sonata is sometimes
referred to as a variation on a single theme, which is probably wrong, although the Rondo
resembles Variation 111, and the Trio resembles Variation IV. It starts with the “B” structure,
constructed from a short unit of only 5 notes, repeated twice with a rest between them in bars
1-3; it is repeated at double speed in bar 4; he cleverly uses the same unit as a conjunction
between these repetitions at the end of bar 3. It is again repeated at half speed in bars 7 and 8
and the last 2 bars provide the ending. Bar 9 is the same as bar 8 except that the last note is
lowered instead of raised; this abrupt change in the repeating pattern is an easy way to signal
an ending. The half speed units are disguised by adding two grace notes in the beginning, so
that, when the entire B is played at speed, we only hear the melody without recognizing the
individual repeat units. The efficiency of his composing process is astounding — he repeated
the same unit 7 times in 9 bars using 3 speeds to compose one of his famous melodies. In
fact, the entire sonata consists of these repeated sections that are 8 to 10 bars long. There are
several sections that are 16 or 32 bars long, but these are multiples of the basic 8 bar sections.
More examples of this type of micro-structural analysis are discussed in section 1V.4 for
Mozart and Beethoven. This type of analysis can be helpful for memorization and mental
play — after all, mental play is how he composed them!

The technically challenging parts are (1) the fast RH trill of bar 25, (2) the fast RH
runs from bar 36-60 - make sure you have good fingering, (3) the fast broken RH octaves of
bars 97-104, and (4) the fast LH Alberti accompaniment of bars 119-125. Examine these
elements to see which is the hardest for you, and start by practicing that element first. The
broken octave sequence of bars 97-104 is not just a series of broken octaves, but two
melodies, an octave and a half-step apart, chasing each other. Practice everything HS,
without pedal, until they are comfortable before starting HT. Parallel set exercises are the key
to developing the technique to play these elements and parallel set exercise #1 (quad
repetitions, 111.7b) is the most important, especially for learning relaxation. For fast trills, go
to 111.3.a. The broken chords in the LH (bar 28, etc., and in the Coda) should be played very
fast, almost like a single note, and match the RH notes. The HT practice should initially be
without pedal until you are comfortable HT.

How do you make music that sounds like Mozart? There is no secret -- the
instructions have been there all the time! They are the expression markings on the music; for
Mozart, each marking has a precise meaning, and if you follow every one of them, including
the time signature, etc., the music becomes an intimate, intricate conversation. The “only”
thing you need to do is to suppress the urge to insert expressions of your own. There is no
better example of this than the last 3 chords at the end. It is so simple, that it is almost
unbelievable (a hallmark of Mozart): the first chord is a staccato and the remaining two are
legato. This simple device creates a convincing ending; play it any other way, and the ending
becomes a flop. Therefore, these last 3 chords should not be pedaled although some scores
(Schirmer) have pedal markings on them. Better pianists tend to play the entire Rondo
without pedal.

Let’s examine the first 8 bars in more detail.

RH: The first 4 note theme (bar 1) is played legato followed by an eighth note and exact 8th



rest. The note and rest are needed for the audience to “digest” the introduction of the unit.
This construct is repeated, then the 4-note theme is repeated at double speed (2 per bar) in bar
4, and climaxes at the C6 played firmly and connecting to the two following staccato notes.
This doubling of speed is a device used by composers all the time. In bars 5-7, the RH plays
staccato, maintaining the level of excitement. The series of falling notes in bars 8-9 brings
this section to a close, like someone stepping on the brakes of a car.

LH: The simple LH accompaniment provides a rigid skeleton; without it, the whole 9 bars
would flop around like a wet noodle. The clever placement of the ties (between the 1st and
2nd notes of bar 2, etc.) not only emphasizes the cut time nature of each bar, but brings out
the rhythmic idea within this exposition; it sounds like a fox trot dance step — slow, slow,
quick-quick-slow in bars 2-5, repeated in bars 6-9. Because every note must be staccato in
bars 6-8, the only way to emphasize the rhythm is to accent the first note of each bar.

Both notes of bar 9 (both hands) are legato and slightly softer in order to provide an
ending, and both hands lift at the same instant. It is clear that we must not only know what
the markings are, but also why they are there. Of course, there is no time to think about these
complicated explanations; the music should take care of that - the artist simply feels the
effects of these markings. The strategic placing of legato, staccato, ties, and accents is the
key to playing this piece, while accurately maintaining the rhythm. Hopefully, you should
now be able to continue the analysis for the rest of this piece and reproduce music that is
uniquely Mozart.

HT play is slightly more difficult than the previous Moonlight because this piece is
faster and requires higher accuracy. Perhaps the most difficult part is the coordination of the
trill in the RH with the LH in bar 25. Don’t try to learn this by slowing it down. Simply make
sure that the HS work is completely done using bars 25 and 26 as a single practice segment,
then combine the 2 hands at speed. Always try to combine things HT at speed (or close to it)
first, and use slower speeds only as a last resort because if you succeed, you will save lots
of time and avoid forming bad habits. Advanced pianists almost never have to combine
hands by slowing down.

After y