
THE
MIT JAPAN
PROGRAM

I7 t7 7/
7~~id

Science, Technology,
Management

J�3t It I

ZEN LEARNING:
A NEW APPROACH TO CREATING MULTISKILLED WORKERS

Dori Digenti

MITJP 96-29

Center for International Studies
Massachusetts Institute of Technology

-

�----'-- ------------- �--e i�aao -�-·--·---- - - ---

N --

la



Zen Learning:
A New Approach to Creating

Multiskilled Workers

Dori Digenti
Director of Training and Programs,

Massachusetts Institute of Technology Japan Program
September 1996



Table of Contents

List of Figures 3

Introduction 4

I. The History and Strategies of Zen Learning 6

II: Zen Learning in the 3R's 13

III: Zen Learning in the Japanese Company 18

IV: Effectiveness of Zen Learning and Implementation 29

Conclusion 34

Bibliography 36

Endnotes 42

9/3/96 2
zenlearn.doc



List of Figures

Figure 1: The Skills Gap (Chart)

Figure 2: Test for the Soroban. Sixty computations like this example are to be
completed in ten minutes by using anzan (mental calculation).

Figure 3: Shu ha ri Cycles (Chart)

Figure 4: The correct posture for practicing calligraphy

Figure 5: The calligraphic stroke for the character ichi (the number one).

Figure 6: The kaisho (formal, left) and sosho (informal, right) styles of
calligraphy.

Figure 7: The ranking levels in the practice of calligraphy.

Figure 8: Posture details in the practice of the soroban.

Figure 9: Chart of rankings in a soroban classroom.

Figure 10: The Toshiba skills chart.

Figure 11: The Toyota skill web.

9/3/96
zenlearn.doc

3

�sl�l� __ ____



Introduction

The U.S. is facing a crisis concerning the 12.5 million Americans (11% of the

workforce) who are involved in manufacturing work. The Office of Technology

Assessment estimates that 2 0-30% of U.S. workers do not have the skills to do their

current work efficiently (Avishai, 1994). The crisis is exacerbated by a widening gap

between the complexity of the manufacturing task and the skills acquisition of the U.S.

manufacturing worker (see Figure 1). The "skills gap" has been recognized as a key

impediment to improving America's competitiveness as we face the 21st century.

The skills issue is being addressed effectively in many leading companies.

Motorola spends upward of $120 million per year on education for its employees. In

1986-88, 90% of Motorola factory workers had a 5th grade education; now Motorola

workers and training programs are a benchmark for the semiconductor and other

industries. 2 Texas Instruments, as one of the 10-20% of U.S. companies who provide

remedial reading and writing for their employees, addressed the skills gap in the early

1990s, by bringing the reading and math levels of their existing semiconductor

manufacturing workers from the 8th to 10th grade level for floor workers, and from

the 8th to 12th grade level for technicians. The three-year effort cost $15 million.3 In

the case of Corning's 20,000 employees, 2/3 were deficient in reading and math, and

extensive training dollars and 5% of employees' time is now spent on training,

including remedial education (Hoerr 1990). Now companies like Motorola, Corning,

and TI have established entrance exams for incoming manufacturing employees.

However, many small and medium enterprises in the U.S. either cannot afford or are

not convinced of the need for entrance requirements for manufacturing workers. The

impact of these firms on large manufacturers is significant, as large manufacturers

increasingly rely on smaller supplier firms for outsourcing components and

subassemblies. In other words, the skills gap must be addressed in every firm to ensure

that the skill level workers is commensurate with global competitive standards.

Corporate experience has shown that the root of the skills problem is actually

very simple: we need a strong literate/numerate workforce who has clear and compelling

incentives to continuously learn. Further insights from companies that are addressing

the skills crisis are:

9/3/96 4
zenlearn.doc



1. Reading and writing skills are not independent, i.e., in order to accomplish high-

level math, reading skills must be high,

2. Workers have difficulty in the following areas:

- processing complex written instructions

- engaging in accurate interpretation of SPC information

- reaping the full benefits of training dollars being spent on them

3. Studies have shown that a high level of basic literacy/numeracy creates a stronger

foundation for the development of higher-order thinking skills, such as problem-

solving, paradox resolution, etc.

4. In addition to basic and advanced reading and quantitative skills, workers need the

soft skills which allow them to be successful in flexible team-based organizations, such

as commitment, motivation, and dedication. (Engelbret, 1993; Healy, 1995; Glimm,

1991, Cappelli and Iannozzi, 1995)

With the increasing sophistication of manufacturing production systems and

the worldwide acceptance of total quality manufacturing comes another level of

necessary skill acquisition: workers must be multiskilled to work in team-based

production organizations. Successful multiskilling efforts require strong basic skills and

an organizational commitment to ongoing training and development at every level of

the firm. The implications of this second level of skills needs is that many companies

are faced with two challenges: improving basic skills while implementing multiskilling

efforts.

This paper will introduce an integrated set of Japanese learning strategies, called

"Zen learning." These strategies have been used in Japan for centuries, and the basic

principles have been modified and translated to the 1990s business environment. The

first section of the paper outlines the historical background and defines the Zen

learning strategies. Next, in Section II, we will look in detail at two examples of

traditional learning that all Japanese engage in to build a strong foundation in basic

skills: shodo (calligraphy, comparable to penmanship training) and soroban (the

abacus). 4 These traditional learning methods form an informal support system for

formal education in the schools. Following this, in Section III, we will explore how

these learning strategies are used in Japanese company training. The final section (IV)
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will explore how Zen learning could enhance both the acquisition of basic skills and
multiskilling efforts in the U.S. firm.

I. The History and Strategies of Zen Learning

Historical Background of Zen Learning. Japan, through its adoption of Confucian
ethics, has valued life-long learning as an obligation of each member of society. In
Confucianist thinking, the individual's self-development and spiritual perfection is
directly tied to learning. The human mind is seen as infinitely malleable, and success in
learning is directly proportional to a good moral character and the willingness to
persevere in study of the classics.

In Japan, as early as the Heian Period (894-1185), there are detailed records of
court youths studying for exams in order to progress to the next ministerial rank.5 In
the Middle Ages, schooling fell under the purview of the monasteries, and here the
training of Buddhist monks became the model for a proto-educational system. In the
Buddhist monasteries, long hours are spent in meditation, but in addition, monks
learned traditional arts, calligraphy, and martial arts, all taught through personalized
instruction and endless hours of practice. This combination of physical and mental
training at the monastery formed the foundation for learning in the Tokugawa Period
(1615-1867) when secular educational academies evolved.

The Tokugawa Period, a two and a half century isolationist period in Japanese
history, marks the beginning of Japan's modern educational system (Dore, 1984). The
samurai class--particularly the hereditary retainers of major fiefdoms--came to be
systematically trained in the Chinese classics of Confucianist thinking known as shisho
gokyo (the Four Books and the Five Classics). A young man would typically study
from the age of 10 to the age of 20-25. There was a highly codified system of
examinations and rankings, for example, 14 grades were recognized at the Hikone
school. Recognition and prizes, including food, money, clothes, and books, were
regularly given at the time of certificate conferral. Later, graduating qualifications were
also codified.

A key piece of the curriculum at the early stages was learning to write Japanese.
Constant repetition was emphasized. Repetition was thought to have a positive moral
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effect, forcing the young, impetuous mind to focus and slow down. The training of
samurai in the Tokugawa Period, through long periods of intense study, repetition,

application to task, study under a master, and engaging mind and body, remain the

core of the learning strategies used in Japan.

Learning Strategies in Japan: Zen Learning. To understand how Japanese learn one

merely has to watch a seven-year-old Japanese child learning Japanese by patiently

copying the exact form of the character for "autumn" based on his teacher's example,

or a ten-year-old who can compute 60 complex mathematical expressions in under ten

minutes by visualizing a soroban in her head (See Figure 2). Or a factory worker in a

Mom and Pop manufacturing shop, who can pull a part, align it, and stamp it in less

than 10 seconds while mentally organizing the next three steps in the process. The

Japanese learn directly, by uniting mind and body, and learn in steps broken down to

their simplest subunits.

Zen Learning is accomplished through four integrated learning strategies which

both guide and provide incentives for learning:

* "Learning with the body" (karaca de oboeru)

* Master/apprentice (sensei/deshi)

* Certification and ranking (dankyuu)

* Layered learning cycles (shu ha ri)

Learning with the Body. Overwhelmingly, experts on how the Japanese learn agree

that "learning with the body" (karada de oboeru) 6 permeates all manner of learning in

Japan, from lessons in early childhood, to training in the traditional and martial arts,

to training managers and factory workers in major Japanese firms. Coming out of the

Zen tradition (see section below for more detail on the Zen background), this system

of learning is based on two stages: minarai: "look-learning," and kurikaeshi, repetition

and practice. Minarai is said to derive etymologically from the visual depiction of a

young bird watching its mother fly (Nishimura, 1991). Thus, minarai is the first stage

of learning a process, which is passive learning, that is, taking in the steps in the
procedure.

Learning with the body is based on the notion of practice through repetition of

prescribed forms (kurikaeshi). Like the Olympic athlete, the learner engages in
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overlearning and physical repetition to break through mental barriers. Learning with

the body involves repeating a series of small steps until they are gradually mastered and

then uniting the steps in a complex whole. Only through repetition of the correct

forms, with both mental and physical concentration, over a number of years can

learning become automatic. The repetition of the skill to be acquired is guided by a

method or teacher, but is primarily done by the student through self-study. As

Yasuhiko Tsukada, a manager in Toshiba's Human Resources Division states:

"My opinion is that mastering something means that you can do it without thinking. If you

haven't mastered something, then you must concentrate on the task; but once you have

mastered it, [you can do it] without concentrating or particularly thinking about what you're

doing; because of this, you have the leeway to think about the next task coming up. So, unless

you truly master it through repetition, it won't become "learned with the body." The

flexibility comes because once the task is completely mastered, the worker can begin to play

with it and experiment to find efficiencies. This is the basis of kaizen. So, the level of ingenuity

becomes broader." 7

By "learning with the body," and expending less conscious energy on the immediate

task, the student is enabled to move to a broader synthesis of learning, eventually

leading to mastery. Far from producing a rigid response in the student, "intelligent

repetition" (see the discussion of layered learning cycles below) produces mastery, a

complete facility with the field of study.

Master/Apprentice. Apprenticeship systems are ubiquitous in traditional Japanese

culture, and are used to transmit hundreds of craft traditions in Japan.8 The role of the

master, or sensei, is critical in Zen learning. In Japan, the master's techniques for

training include:

use of paradoxes to instruct

A master may act irrationally and unpredictably, in order to break through barriers

to further learning. In Zen Buddhism, the apprentice, after some years of training

in sitting meditation, is given a koan, a logical inconsistency which s/he must

contemplate over a period of years through solitary practice until it is resolved. By

repeatedly concentrating on the koan in practice sessions, the apprentice eventually

breaks through his/her concepts to a new level of understanding. A famous

example of a similar approach is the case of Taiichi Ono, the industrial genius who
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