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THE WORK OF NATIONS 

by Robert B. Reich, 1991 

Summary by Beea Fly Jones 
International Renewal Institute 
North Central Regional Educational Laboratory 

The book is divided into the following parts:
 
-Inroductiom- The National Idea
 
-The Economic Nation
 
-The Global Web
 
-The Rise of the Symbolic Analyst
 
-The Meaning of Nation
 

Introduction: The N~fional Ide2 

A basic thes of the book is that 'there will no longer be national economicis .... Each nation's primary
political task will be to cope with cantrifugal (sic) forces of the global economy which tear at the ties binding
citizens together .... As borden become ever more meaningless in economic terms, those citizcm besc positioned to 
thrive in the world market ame tempted to slip the bonds of naional allegiance, and by so doing disengage
themselves from their less favored fellows. This book describes this economic transformation, and the stark political 
challenge it presents." 

This portrait of an emerging international identity is in contrast to the 'vestigial thought" upon which most people
currenly rely. That is, most of us we ourselves in a "national economic boat" that is piloted by the President and 
other national leader. along with key corporations, leadin scientists, and entramumr. "The public interest is 
defined as national economic growth: the common good, as abuoyant national cconomy. * But this picture is wrong. 

The reality is that the 500 largest corporations failed to add any American jobs between 1975 and 1990. Organized
labor has shnik drastically. Foreign owned comianies have flourished. 'Money, technology, information, and 
goods are flowing across national borders with unprecedented rapidity and ease." The wealthy, mostly those who 
graduated from college, have become more wealthy while the poor, who only graduated from high school and those 
who dropped out, have become poorer. This is also true of the places where the wealthy and poor live, a theis 
developed in Part 3 of the book. 

The real economic challenge facing us and other countries is to increse the potential value of what its citizem can 
add to the global economy, by enhancing their skills and capacities as they relate to the world market. Therefore, 
there is no real reason for the US and other nations 'to ptotect, subsidize, or otherwise support its corporations
above all others." This premise has profound implications for all fcruign relations but especially our relationship 
with Japan. 

The Economi Nation 

In Chapter 1, Origins of Economic Nationalism, Reich begins by tracing the origins of eoo~
nationaism. Specifically, he argues that 'The shift from mercantilism to popular economic nationalism parallels 
a political shift from Lbsolutism to democracy" which began in the eighteenth century and continued until the 
twentieth. Democratic pstriotism was a more powerful force than loyalty to a monarch. That in,people were far 
more willing to sacrifice their life and property for one's nation than to a sovereign, though monarchs did become 
the symbol of the nation. "Th,idea that the citizems of a nation shared responsibility for their economic well-being 
was a natural outgrowth of this budding patriotism." 



Two arguments were especially important in the growth of a shared responsibility for the nation's economy. 

First, Adam Smith's argumnts around the wealth of nations made people aware of two inhereant 
determinants of national wealth: the percent of persons gainfully employed and the capacity of the labor 
force (its knowledge and dills) - forces still relevant today. 

Second, Alexander Hamilton argued that a nations should support the development of industry sad that this 
would not happW automatically. Governments mut protect and suboidize industries, at lea temporarily. 
Not surpisinly, industry came to depend on tariffs, but the populace did not understand the real costs, 
namely, the capability of industry to fix prices. However, the tariff eventually became hotly debated. 
Moot serious was the assu mption that sacrifices wene justified as enlightened self-interest. This argumi 
differed from the rational for sacrifice in Europe: that acrifices were legitimate for patriotism and honor. 

is distinction is important, because of what happens when such claim for sacrifice baned oa eif-interes 
are no longer convincing. 

In Chapter 2, Economic Nationalism aD! High-Volume Production Reich argue. this: During the last 
decades of the 19th century, there was a revolution in the methods of manufacturing and moving goods. 
Specifically, what had bee a loose network of local economies became national ones. TI created internationdl 
competition in which mations competed against nations. Equally important, between 1870 hud 1900 inventions such 
as steam engines and interchangeable parts, emerged allowig nations to focs on high volume as the key to 
competition. Productivity roaa dramatically, eventually lerding to the problem of over-supply. Tis cause prices 
to decline. So the wealthy nations began to compete for the poorer naions and territories for now mtarkes in an 
age of rising iraperiabsm. 'The size and influence of a national ecoomy came to signify the nation's strength and 
determination." Hobem predicted that the logical endpoint of this type of competition is war, thus aticipating in 
1902 the throws of World War I. 

A second conequence of high-volume manzfacUring was a movemet of people from villages, fanm with extended 
families to cities. There was also a massive movement of people to the world's mnjor indusrial regions during this 
period. 

In Chapter 3. The Corporation and the National Interest, Reich maintains that neither wriff- nor imperialism 
solved the problem of over-production. A solution emerged at the end of the 19th century wzich had a strong 
impact on current thinking. The solution was "to reduce domestic competition by consolidating production within 
large nationally based corporations. Hule was the final plank of economic nationalism The wdl-being of ciizm 
was linked to the succeasm of the national economy, which depended in turn on the succams of giant corporafions. 
However, this process developed in Europe and Japan more quickly than in America becau there has boe a 
national ditrust of monopolies aince colonial time, and debate. on th role of large corporatima dominated the fira 
half of the 20th century.' 

The basic problem was how to control them companies. They could not be disasembl without greet sacrifice. 
Eventually, a solution enmrged in the form of regulation. World War I provided Americans with thei firtZ 
experience in corporate planning, according to Reich, but there was still the isaw of corporate accountability to 
national goals. The New Deal bolstered the bargaining positions of various groups affected by corporate decisions, 
with the growth of labor unions ad fair trade wt giving swnil retailer leverae to bargain with giant chain stores. 
Gradually, CEO. and the public would come to define the leader of large corporations as 'corporate statewnren 
who were responsible for balancing the diverse ves interests among dockholders, employeea, and the public. 

In Chapter 4, The National Champion, Reich returns to the recent preset. 'By the 1950a tie well-being 
of individual citizens, the prosperity of the ustim, and the succes of the nation's core coqxxvor s seemed 
inextricably connected." It was a period of great prosperity during which the American busin4ss community 
launched a major campaign to promote the profit system. Amrica ejoyed a susined period of mass production 
and mass consumption at home with alogans such as economic survival depends on comnmption. The corporate 
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hesdquatan of the giants became "shdmof Arricui capitalism. 

During this period, millions ofjobs were created, ow ofAmerican capitalism's greatest triumphs. "America's core 
corporatmi had blurred the distinction between thoe who used tools and those who sold sarvices an ideas by
creating a large middle group of dkilled semiskilled workers, foramen, middle managers,n d supervisors, and 
technicians. All are employees, aot owners .... Corporate bureaucracy had created a new, growing clas of 
Americans, whose incomes were based not on ownership of assets, but on bureaucratic rank.' This is not to say
there were no inequities. However, the poor remainad almost invisible during this period. 

The rest of the chaptz is Reih's description of the structure of the corporate giants that were organized like 
military organizations aid, like them, used absolute control to implemnt plaw. At the top were the industrial 
statesme, whc4e extansive persoal influence was compounded by their cumon values and intarems, a iing from 
common expernics and proxivity in where they ckor to live. Beneath them were top executives and astategic 
plannm; beneath them the middle mansgear - the 'organiuticn mn.' Betuath tehm were the core of production 
workw on the a nbly line. 

Unions were organized by industry and had parall tnmar from top officials to ahop sewrd%. Union demands 
for wages and benefits were oftet accommodated by higher prices passed onto the customer, and for more than a 
quarter of s century, wages grow. Ultimately, the unio= became institutionalized. 

Chapter 5, The National Bargain, begins with a dimumion of two domains of public responsibility: the 
relationship of American education to the economy and national defeme. Given the system of high-volume and 
standardized production, the reaxmsibility was to create an educational system to mirror mus production. Thus we 
had preplanned tequences of progres from grade to grad& with tracking for the bmarte who could absorb the facta 
on high tacks, with t slower ones doomed o lower trucks. Tewhwrs had little discretion over what they taught.
In terms of national defame, we waged war not only agains capitalism but alto against the Soviet economy. The 
Cold War served an a ready justification for massive public-eactor spending in educatim and defense with money
concetrated in a few core corporations. 

During this period, Ameica led the way tovard global capitalism baswd our American capitalism 'The yemr from 
1945 to 1970 witneised the most dramatic and widely ahad emxomic growth in the history of mankind.' Nor 
was it coincidence that the Central Intelligence Agency aeo experienced growth during this period to protect us from 
communist plots where Ameria'. core cmporations "either poaseased or wanted to poses subntantial holdings of 
natural resources. " The bargain was a tacit assumption reachad by business, labor, and the public to exercise 
restraint, Eacrificing immediate gains for the sake of larger gains for all paities concerned. 

The Presuned Probkem, Chapter 6, is this: "That anyone could undertake high-volume, taudardizad 
production uaing stae-of-the-art equipment, and could mad resulting products cheaply to Whmost any locstion oa the 
glcbe, had one ineluctable consequence: By the late 1960's, America's corporations coud no longer set prices. 
They were now subject to fierce foreign competition .... * 

One strategy was to try to keep cheap foreign products out of the market. Thin protectic ni8t strategy providod only
short-term relief in part because each industry was dependent upon the other for materials and services. 
Protectionist walls also ceded the rest of the world's markets to foreign markots who could sel everywhere but 
America. A second trategy was for American corporations to demand wage cuts froxi employo so they could 
compete with the cheap labor available to fereign companies. But this uratagy fuaed to restor the profitability of 
most companites thst tried iL. A third strategy for American corporations, forming financial holding companios, was 
also futile. 
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The presumed problem would be blamed On various hinP inc ling the nation'. growing idebtedneas to otr 
countries and the tendency ;w fieigner to purchase America assets. While not wholly inccuate, this picture is 
Oseriously mileading.' it presumed the existence of American coiPorations And an American economy. The reality 
is that these natities no longer exist a seqrlte from a global economy. The standard of living of Americana and 
other nations eependa on worldwide demand for their akills and insights. 

The Global Web 

In Chapter 7, From High Volume to High Value, Reich maintsin that the modem corporation at the close 
of the 20th ceatwy ha few similarities with the national corporate giants at midcntry. America's corporations 
no longr focus on high volume, and they no longer serve as gatway. to the Anmrican middle class. Indeed, the 
core corporation is no longer a singular Amwrican etity. Es ,nially,they are turning increasingly toward saving
tbe needs of pIrticular customers. Tue firms that are surviving are sifing from high volum to high value. Reich 
then shows how thin intuw in sttemaking and plastics. For example, high earnings in the latter industry no longar 
come from btch of basic polyman but inatted from special polym r creWed from uniqua combinations of 
molecules. Tadiional servicea such as techiology and tranportaton d c rience the ame treid. The boUom 
line i that cuatoes arnow willing to pay a premium for cpacializd goods and service: because they cannot 
Maily Ie duplicatd. 

Reich devot&j comiderable autmtioz to tha following thesis: 'The mw barrier to entry is not volume or price; it 
is skill in finding the right fit between particlar technologica and particular markets." In ordr foer co companies 
to provide such prodacts and srvices, they muct increasingly invect in developing specialized knowledge and the 
ability to apply it. 

Three sklla in particular are important: (1)problem solving, (2) kills required to identify what customr' needs 
are and how thou neda can boat be mat by the company's producta, and (3) skills needed to link probla solving 
to problem identifiers; i.e., str tegiic broker who know enough about epecific tochnologies and markm to se 
potential for new prociucts, raze necessary funds, launch the product," and assemble the right problem solver. and 
problem identifier. to carry it off. 

In the high-value enterpriae, profits arise from continuous discovery of new linkages between solutions and needs. 
Moreover, the ditinction b.tween goods and services is meaningless because so much of the value provided by 
succemsful companies is service. 

Chapter 8, The New Web of Enterprise, portrays how big businew is now organized not to control 
resources, armies of production workers, and bloated burenucmcies, but rather in terms of enterprise w-,a. 
Consider, if problem idantifiers aad solvers had to convey everythwS they ware learning upward to top 
management, and returning inforation had to travel downward, the rem"l- would be too lae and also disofled. 
Thus a major task for strategic broken is 'to create sftings in which problem solvers and identifiers can work 
together without undue imlerfoernce, giving them whatever resources and freedom they need to make now 
discoveries but also providin thm with enough guidance so that they do not lose aight of the need for profits.' 

OProblem and solutions no longe emorge from formal meetings but rather from frequent and informal 
communicatido among team members." Thus, instead of the traditional pyramid motaphor to explain corporate 
structures, Reich builds the cae for enterprize webs that look more like a spider's web with a strategic broker at 
the center of each node. Thisasrcture permits diverse and simultaneoum connectiona to be spun all the time with 
only a small number of people at each point of connection. Each participant leanms about the others' akils and 
knowledge over tifu they look out for ideas that propel the group forward. Each point repiesents a unique 
combination of skills. 
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Speed and agility are crucial. In fact, relatively few people work for the high-value enterprise in the saine of having
tady jobs and fixed salares. Rather they share in the profits rather than take fixed saaries. "Experimentation

is the lifeblood of the high-value enterpriso because customization require. continuous trial and error," thereby 
sharing risks well as retrns and strengthening grou vision. 

Enterprise webs conie in ay uhapes including: (1) independent profit centers, (2) spin-off partnerships (as
independent businesses), (3) spin-r partnarsips whereby strategic brokers in headquarters form partnerships with 
independents, (4) licensing, and (5)pure bmkoring for the most deceatralized webs. 

Ir. Chapter 9.The Diffuio of Ownership and Control, Reich argueos that the formal organizational chart 
ha little relevance to the true sources of power in the high-value enterprise. This is because power depends more 
on the capacity to add value to the organization than formal rank or authority. Problem solvers, problem identifier.,
and broker. achieve their power through leadership. Moreover, key decisions about partners and products
increasingly occur at lower levels. Reich then illustrate. how enterprise webs work using a hypothetical example
(customized beanbags). Another point rela to the increasing value of trademarks and brand names. Additionally,
in the high-value enterprise, only on asst increases its value with time and that is the problem solving, problem
identifying and brokering skills of its key people. Indeed, thee persona have an ever increasing advantage over 
others because they are constantly using their kills which put them in touch with information and resources that 
othmrs lack. 

Chapter 10, The Global Web, details how high-value enterpriae webs are reaching out over the world, ever 
merging national distinctions. How do yoa identify a national product when parts of it were designed in one place,
made ia another, and assembled in yet another place? Thus most producta are international composites, dough
companies will cloak themselves in nationul or international images when it is profitable to do so. 

The End of the Nabonal Champion, Chapter 11, details this procem further. All tol, more than 20 percsnt
of the output of Ameni owned firms was produced by foreigm worke outside the U.S. including Japan, Eatemn 
Europe, and Russia However, the chief executives of American-owned companies continue to complain tha 
foreign competition is unfair. Reich warm us that this iaa ueceen-y pose to confirm their patriotim and to assure 
the public that the national helm in still nationad. The reality is that many are disengaging from America in terms 
of hinug foreign workers. There is also the new trmnd to locate foreign-owned conpanies in the U.S. This is 
interestug because they are not only exporting from America but also conducting more and more high-value
resea"ch here, including financing American universitica and reseamh laboratoies. All this at the same time that 
they, like us, depend increasingly on developing nations for high-volume, standardized production. 

The implkations of this trend are: (1)national saving. increaingly flow to whoever can do things bed or chpest,
wherever they are located; and (2) much of the imbalance of the last decade was due not to the activitie, of foreign
owned firms but to American-owned firms making things abroad. 

The Coming Irrelevance of Corporate Nationality, Chapter 12, analyzes how Amerians think about these 
trends. Basically he argues that the assumption that a nation's national wealth depends on the assets that a natim's 
citizens own and control is 'outmoded thinking." As corporations of all nations are transformed into global webs,
the critical question is "which nation's citizens learn how to do what, so they are cap of adding mor value to 
the world economy, and therefore increasing their own potential worth." 

This is because Americans increasingly own stock in conmnies whom dominant sockholders am foreign. Further,
the total return to American investors from their equity investments no longer depend on the success of these firm. 
Rather it depends on (1) the total amount that Americans invest, regardless of the firms' locations; nd (2) the care 
and wisdom with which such worldwide portfolios of investments have boen compikd. 
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Why do foreign compaie come hwe? For the same reson that America= invest abroad: "because they think 
they can utilize other nation's assets and its workers better than that nation's investors....Are foreigner. buying ' 
up American technology? The anwer seems to be Yes, but...." Foreign-owned firms do not destroy the 
cauative leaning that rtaidea in people's heads. Moreover, because of their public investme in universitim and 
research, we pin, according to Reih. 

Reich explains why he is so concead with outmoded thinking dtat opposes foreign investments here in 
Chapter 13, The Perils of Vestigial TboughL He argues that a foreign-owned company that "cotracts with 
Americans to olve or identfy complex problems helps Americans far mor then does an An=icam-owned firm tiat 
contracts with foreigners to do the same.... Money, plaits, and equipment ar footloose, al.ng with corporate logo. 
However, brains are less mobile internationally. " He asks us to invite foreign countrica to train us, provided that 
they agree to do research and development here. 

The Rie of th Symbolic Analyst 

In Chapter 14, Reckh details the chuaacteristics of The Three Jobs of tle Futur. First, routine 
production mvic involve repetitive tasks including supervisory jobs for workers that perform these services. 
Example include providing cirtuit work for computer boards, many rouinizd infnbrmtion-proceaing jobs such 
u dat entry and textile workers. Second, in-peraon =rvim ar those that must be delivered in penrsL These 
jobs also involve simple and repetitive tsks nich as sales pecsms, waiting o tables. Third. symbolic-analyst 
services include all the problem solving, problem identifying, and &tategicbrokering jobs, services that can be 
traded worldwide. Examples include research scientists, software engineers, baukers, real estate dovolopers, and 
so on. 

In Chapter 15,A Digression on Symbolic Analysis and Market Incentive, Reich examinea how to haness 
these symbolic analysts for the public good uch as the control of air polu, ion. Thin is important because there are 
great needs in the public domain that can only be tackled by persons who deal in complexities, technologico, and 
legalities. Basically, he argues that market conditions must be supportive in order for this to happem This means, 
among other things, recognizing that markets are not "free" and creating markets through government control. It 
may aio mean that we stop paying exorbitant fees to lawyers and others to do things that do not serve the public 
good. 

Reich takes a good look at the Divergence of American Incomes, and more import ily, why it is occurring 
in Chapter 16. He describes the trend as followa. When we were a national economy based on high volume, we 
had a very large middle class with stsmall class of the wealthy at Lo top and a small class of very poor at the 
bottom. Beginning with the ,uid-1970, thin picture began to change so that there isa small clas of wealthy persons 
becoming increasingly wealthier and then there is the rest of society becoming increasingly poorer. Thi gap will 
increase, Reich predicts. 

Why is thi happening? Many people lay blame to our tax system which gives unfair advantage to the wealthy; 
social policies allowing the rich to become richer; the growth of single-parent, lower income families; and a growth 
in young, unskilled, and inexperienced baby boomers. But these explanations are superficial, he argues. He 
provides two clues: (1) the failure of many jobs to provide a living wage, yielding 'amuch higher rate of working 
poor han at any other time in the postwarera;" and (2) the increasing divergence in incomes between persona with 
and without college education. 

To wderstlnd how theso two factors work, it is ncessay to look deeper. Chapter 17 discusm Why the 
Rich Are Gettg Richer and Poor, Poorer. The search for ever lower wages continually drives down the income 
of the least skilled while modern machinery displaces more and more of then workers the world over. At the same 
time, unica membeship has withered since routine production jobs have decreased the most in uvionized industries 
such s autos and rubber. Also vanishing are lower- and middle-management jobs related to routine producton. 
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In-person service work is also shrinking, albeat more slowly. In contrast, jobs needing symbolic analysis are rising 
rapidly, owing largely to dramaic improvemnents in worwide commication d transportation technologies. 

It is likely that Americans will continue to excel at symbolic analysis, according to Reich in Chapters 18 
and 19, The Education of the Symboli Analyst I and II. First, America iE still bat at educating its brightest.
Indeed, our research colleges and universities are the best in the wodd, whereas in Japan, "the reason for 
educational succes has bee to ensure that even its slowes learnes will have high levels of proficiency." 

The formal education of a symbolic analyst involves houing four basic skills: a, syriem think;
 
p n , and callabraratikn - each of which he decribes at length. 
 Perhapt eves more important, the 

education of symbolic analysts is extended throughout the life of the person in the workplace and at home. 
Specificrlly, Reich defines zom where symbolic analysts live msuh as Silicon Valley and Wall Street. The. rmos 
functon as a large informal organizaion that supports the education and advancement of its members. Moreover, 
these zones are usually near or adjacent to public ameniti such as airports, convention centers, and restarch parks. 

The Mening of Nation 

InChapter 20, The Problem Restated, Reich argues that the mucces of "a nation mu bejudged ultimately 
on how well its citizens are able to live and whether thee tandards of living can be sustained and improved upon
in the future .... Increasingly, ones's capacity to command both tangible avd intangible wealth is daermined by the 
value that the global economy places on one's skills and isights.' Th' challenge is to improve the living standad 
of the majority of Americans who are decreasing their standard of living in the global economy. 

One resXo is a truly prosre.--ive income tax coupled with the closure of gaping tax loopholes. A second resionse 
is to ensure that any reasonably talented American child can become a symbolic analyst. Third, it in vital to ensure 
that symbolic analysts receive sufficient on-the-job training. We could also incrw the number of Americans who 
can apply symbolic analysis to production and in-persn service work. Finally, the problem of the long-term poor
should be addressed with job training, free day care, remedial opportunities, and intensive preschool peograms.
'More money" is not t'. solution here; rather we should improve our methods of education, job training, providing
health care, and so tw. "Yet without the support of the fortunate fifth (of the population), it will be almost 
impossible to muster the resources, and political will necessary for change." 

In Chapter 21, The Decline of Public Investment, Reich looks at trends in education. For example, he 
notes that talented people are no longer drawn to serve an teachers. We say we cannot afford to invest more in 
education and training. That is the official reason. The reality is that "in 1989, Americans had about $3,500 billion 
to spend after paying taxes. The lower four fifths of the population received a little under half of this wn.. .which 
did not permit them any more czsumption a decade erlier.... The top fifth, mostly comprising symbolic
analysts, received the rst.... 

Reich attacks a number of "sacred cows" during the Reagan and Bush years in Chapter 22, The Usm of,
Vestigial Thought. Some of these include lowering taxes for the wealthy, cutting public spending, reducing the 
budget, and seeing spending in terms of public vs private sector. "Inthis treditional view... the public sector spends
the money, while the private sector ar= and invets it...." However, thew premises are based on the mistake 
assumption that "national capital is critical to the future wealth of a nation." 

The reality is that "the savings of many nations wc,,e combiniL, into a vast pool whicL sloshed across national 
borders in search of the highest returns....The savings of wealthier Americans no longer...'tricklod down' to 
American corporations and thrace to the rest of the American population;" i.e., these savings am "trickled out" 
to the beast retum wherver that is on the globe. 
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The 'new logic* of economic natiocslism is this: 'The snkills of a nation's work force and the quality of its 
infrastuture oe what makes it unique and uniquely attractive, in the world economy. Investmets in thae 
relatively immobile factor. of worldwide production are what chiefly distinguish one nation from another.... 'At te 
same time ifwe do not develop adequate skills and infrastructure, the reverse is likely to happen - "a vicious circle 
in which global investments can be lured only by relatively low wagen and low taxes.' These conditions make it 
difficult to invest in education and infrastructure in the future. Which in it to be, Reich aks? 

'The proper view of a national economy as a region of the global economy," contrary to public and government 
assumptions, 'is that there is nothing terribly wrong with being indebted to foreigners - so long as the borrowings 
are invested in factories, schools, roads, and other means of enhancing future productions," provided that the money 
is not wasted ou consumption. Further, it i3 vital 'to invest in fictors of production which are unique to the nation' 
especially its citizen, transportation, and communicationa which am critical to our future. 

Buah's administration made two mistalke: (I) equating national economic strength with the discretionary income 
of wealthy An'ricans, and (2) reducing the budget Mficit rather than spending on schools and factoris. There are 
two possible explanations for this faulty thinking. The first, the more charitable view, is that wealthy Amerians, 
and other symbolic analysts, simply do not understand global economics. 

The less charitabie viev' is the subject of Chapter 23, The New Community. Reich argues that there is 
some degree of rational calcvlation underlying the tenacity of these traditional policies and developa a major 
hypothesis of the latter part of the book. The syimolic analyet is quite willing to Vpend personal income oM the 
public good, narrowly defined as good for the community of symbolic amalysts. "In this way, symbolic awslysts 
are quietly seceding from the large and diverm publics of America into homogeneous enclaves, within which their 
earnings need not be redistributed to people less fortunate than thmaelves.' 

He then develops thi, theis by deacribing differwca in the lifestyles and communities where symbolic analysts live 
- the fact that private security guards now outnumber public police forces, the splintering off of urban center. into 
two ciies (one for the symbolic analysts and one for the rest), the segregation in the exurbs in zos of universities 
and research parka. A related thesis in that the symbolic analysts no longer feel a sase of national identity or 
patriotism because their wealth is now independent of national boundaries. As long an they can have their laptop 
computers, a modem, access to an airport, they can work anywhere and make money anywhere. 

"As Americans continue to segregate according to what they earn, the shift in financing public services from the 
federal government to the states, and from the states to cities and towns, has functioned an another means of 
relieving America's wealthier citizens from the burdens of Amerira' less forturate.... So that increasingly where 
you live determines the quality of public service you r-ceive. Moreover, "nowhere han the resulting inequality in 
government earvices been more apparent than in the public schools." 

However, Reich does not attribute this succmdon and seregation o' racial motives since lowet income whites are 
also excluded. Thus, the segregation is economiz. Indeed, 'there is cnly one thing Americans increasingly have 
in common with their neighbors, and this commonality lies at the heat of the now American 'community.' It is 
their income level.' Objections to this view may refer to the extensive giving to charities among wealthy symbolic 
analysts and corporationa. Yet Reich shows that most of their contributions go to being cured, educated, inspired, 
or entertained and not to schools and services for the poor. 

This thesis is developed further in Chapter 24, The Politics of Socession, but here the focus is on 
understanding how and why public policis support this economic segregation and increasing iequities. After Some 
lengthy discussion of the decline of protectioniam, Reich turns to our immigration policies u the key. In esseace, 
it is in the self-interet of the symbolic analysts to keep our doors opea to immigrants who will work for low wages, 
as an alternative to spending for education and training. 
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But why is it that the four fifths of the population has not actively protested the policies of the one fifth such as 
propoeng progresive taxes, supporting education and training, or lobbying for protection for labor against low
wage foreign competitors? Some reasons: lack of understanding, dominance of vestigial thought, the assumption
of just desserts (the wealthy beliave they have earned their rewards), the belief in upward mobility as part of the 
American creed, and finally, the belief thet political action would have no effect. 

Regarding the latter, he argues that many Amerkams are engaged in a political vicious circle wheroby "cynicism
about American politics is rewardd by govenment decisions which confirm their worst suspicions, thus 
engendering still more cynicism and pasivity. The Democratic party play an important Yole here. Specifically,
the ever-present need for more campaign finds constrains bold thinking about the future and cioses off options that 
the wealthy might oppose such as progressive taxes. Ironically, this thinking could easily be overwhelmed by the 
voices and small contributios of the lower four fifths bu:, unlike mod other Western democrac is, there i no 
political representation for workers. So the reality is that the lower four-fifths is dependent on the wtiitim and 
policies of the one fifth. And cities as well as states support the activities of the one fifth in the mistaken notion 
that they will bring jobs and wealth to their locations. 

In the final ChapLar 25, Who is 'Us'? Reich poses our options for the future. To poce this question, he 
returns to an earli,= comment. He notes (1) that other countries in Europe and Japan "view themselves as cultures 
whose strength and survival depend on sacrifice of the more fortunate as a m%tter of iiational duty and pride,' and 
(2' th&L L.oe very same nations experienced the mod spectacular growth of all industria nations. "Could such 
aenumeas be nurtmued in Ameica? Should they he?" The options. 

First, there in e . nationalin either we win or they win But this option can corrote public
values abroad and at homzs including dangerously narrow policies on international environmental issues. 
And ultimately this option endangers global economic perspectives. 

A second choice is cosmopolitanism. The good side could be that symbolic analysts will share their wealth 
with the les fortunate. But the darker side, and more likely event, is impasive cosmopolitanism, the seas 
that the worlds problems are intractable and overpowering, leading to hopeles - the greatest enemy 
of progress. 

The third choice is essentially a "win-win" policy of positive economic nationalism, in this cloice, "each 
nation's citizens take primary responsibility for =mhscing the capacities of their countrymen,"...but they
will also "work with other nations to emure these improvements do not come at others' expnie." So we 
enhance global welfare at the sume time that we enhance national w~fare. This approach would (1) 
encourage public spending in twh nation to enhance the skills and capacities of its citizens; (2) apport
public subsidies to co,2ranies engaged in high-value work, resulting in a kind of GATT (General
Agreement on Tariffs and Trade) for direct investment; and (3) ease the transition of workforces out of 
older industries. 

It is reasonably clear that we are currently headed toward the second choice, a lisez-fslre cosmopolitanism that 
will ultim tely increase the inequalities among the four fifths and the one fifth. However, "we are presented with 
a rare historical moment in which the threst of worldwide conflict Fnems remote ....There is thus the opportunity
for us, as for every society, to redefine who we are, why we have joined together, and what we owe each other 
and the other inhabitantsm of the world. The choice is ours to make." 
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How tile United States organizes its education - what we teach, to
whom, when, and especially how - approximately marches how the country
has organized econormic activity for decades. The workplace, however, is 
gradually changing, and our trajitional way of organizing education noDleoubHnieelix longer meets the needs of our students. At the same time, a pwerfulresearch base, c.)gnitive science, has revealed that traditional schl)linlg,
especiall[y its pedagogy, ispoolrly organized for leat-ning, wihoteve-,r the ecto
nomic environment students find themselves in. That same research base 

Nulei H e l l.optimal has also shown that the skill requirements of restructured workplaces andways of organizing learning fit o)ne another. The Dubd- I Meix of0fuat~nEducati'mand (heEcomrny illuminatesthe comlpletneti.,rity lm:ween the 
e 
 changed wo~rkplace pmd what is ,now.known al-Knt e:ffective learning - two 

separate strands.Of Education 
I IF FlitsI S I ItANI): A CI IAN ;INW; ORKIII,,'I&l i. e, The uwrkplace ischanging, and these changes are gwudlwy relderingeduca

tin as t-radiftiunaly delivered mn-c and mcore unconnected to whait its graduates
need to knoW and hlow they need t) perlfrm at uutrk. 

Eoco nm ydesigned U.S. business rose to power on the basis of a mass production systemto drive down the unit osts f log uns fstandardized products. 
The emphasis was on narrowly defined jobs that could be filled by inter
changeable,how-skilled workers, large inventories to tmake up for effrs or 
por quality, sophisticated quality control systems to catch defects at theSue E.Benyman end of production, and technologies designed to) control or limit worker dis
cretion. To make this system work, finns needed many layers of managers,T omas R.Dailey supervisors, and technical personnel to control workers, handle nn-routine 
events, and mop up mistakes at the end. 

But external forces - intensified international competition, a proliferation of products, accelerating product cycles, a fast pace ot change in pro
ducti(in technologies, and a growing consumer interest in quality - are
undenining industry's reliance on this 'raditi mnal production system.
Today, in an economuc environment chracterized by change, variety, and 
uncertainty, the keys to effective competition are flexibility, fast response
Ito
market shifts, and co nt inuous innovation.

The old way if tirg;aizing production is so clogged with layers of man
agement and sulervsi i that c'npamnies can mtily resmcid to cnnpetitivethreats clum.sily and sit,wly. T, reduce thiime it takes to deve inp, produce, 



and distribute products, firms are ( I ) reducing the managerial/supervisory 
and technical support staff, (2) delegating these functions downward to rr-
viously regimented workers and broadening their job responsibilities, and 
(3) reducing the number of separate job categories. Flexible production 
multiplies the number of decisions, and the need to respond quickly meansthat decisions can no longer be bucked up superisorc" lines but must be 
made on the shop fi nr, 

These changes are transforming the workplace 

" reducing the number of lower-skill jobs 

" requiring higher-level skills 

" 	changing what all workers need to know and how they 
nef.d to use what they know 

" 	limiting the long-term value of any current stock of 
knowledge or skill 

For example, in banking, increasing computerization has elininated 
much of the repetitive, routine, manual processing of work that has long 
been the basis of many jobs. At the same time. the proliferation of services 
has brought about a shift toward better-educated workers who can under-
stand the bank's services and its customers' needs. 

In the textile market, customers are demanding faster delivery and 
more frequent style changes. To meet the competition, companies have had 
to integrate machine maintenance, inventory control, and record-kceping 
into the jobs of operators. Loom operators must now make judgmen,:s about 
the causes of machine problems, and machine maintenance workers now 
need a mathematics background. The result: Firms are forced to find high-
er-skilled, better-educated workers. 

In the apparel industry, new production techniques are changing what 
workers do. In 1985, only one percent of production workers were involved 
in processes designed to reduce in-process inventory and speed throughput 
times. In the 1990s, 20 percent are involved in such processes. These 
processes put a premium on teamwork and an ability to cope, on the spot, 
with a growing number of unpredictable problems. 

Evidence of these changing skill requirements can be seen in the fol-
lowing changes in relative wages and shifting occupational patterns. 

m In 1979, full-time 25- to 34-year-old male workers with college 
degrees earned 13 percent more than similar high school graduates. 

By 1987, male college graduates in this age group were earning 38 per
cent more than high school graduates. For women in the same age 
group, the premium earned by college graduates rose from 23 percent 
in 1979 to 45 percent in 1987. 

mThe employment of fu~ll-time 25- to 34-year-old college graduates 
rose by 10 percent between 1979 and 1987, while their earnings roseby 33 percent. 

s 	In contrast, the employment (f high schxl graduates (in nmanufac
turing) in the same age group rose by only 6 percent, while their 
earnings fell by I I percent. 

n 	Since the mid-1970s, higher-level occupations (executive, adminis
trative, managerial, sales, and marketing) have grown almost two
and-one-half times the rate of lower-skilled occupations. More than 
one-half of all net employment growth between 1975 and 1990 took 

place within the higher-skilled 0-:cupations, even though higher
level occupations accounted for only 40 percent of total employmenr 
even in 1990. 

a 	 Jobs that are currently filled by workers with higher educational 
levels are expected to grow faster than those filled by workers with 
lower levels of educational attainment. Thirty percent of all new jobs 
expected to be created between 1990 and the year 2005 will go to 
college graduates. Today, 22 percent of current jobs are filled by 
college graduates. 

In sum, industries find fewer oplortunities for routinization and experi
ence agreater need for the integration of traditionally separate functions 
(design, engineering, marketing), flatter organizational hierarchies, decentral
ization of responsibility, and greater employee involvement at all levels. These 
changes in the economy carry significant implications for our educational sys
tem since they fundamentally alter what workers at all skill levels need to 
know, how they need to use what they know, and when they need to learn it. 
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Our schools routinely and profoundly violate what we know abott how 
people learn most effectively and the Conditions under which they apply 
their knowledge appropriately to new situations. These practices penneate
all levels and sectors of American educattion and training, from K- 12 to cor
porate training. 



What makes many learning situations so "neffective is that 
they reflect mistaken assumptions about how people learn. 
Most education and training is strctured around the 
assumptions that 

" learners are passive receivers of wisdom 

" what is learned should be broken down into separate 
pieces 

" getting the right answer is the purpose of learning 

* skills and knowledge should be acquired independently
of their context 

These assumptions lead to an organization of learning that is 
characterized by (I ) a lecture mode of teaching, instead of active 
engagemeni with learning, (2) control over learning in the hands 
of the teacher, (3) a curriculum of disconnected items, tasks, and 
subtasks taught independently of the contexts in which the knowl-
edge or skills will be used, and (4) a locus on "correct" responses
rather than on the processes by which responses are generated. 

This kind of education and training creates learners 
* who are overly dependent on their teachers, lack confi-

dence in their ability to function independently, and lack 
the skills possessed by people who know how to learn 

" who can come up with (or play back) correct answers 
but don't know how to approach problems, don't under-
stand the principles involved in their answers, and revert 
to their own na;ve conceptions as soon as they are outof the classroom 


" who are passive, bored, inattentive, and uninvolved in
their learning 

This kind Of education and training misses the point that human beings 
.. are inquisitive, sense-malking animals who learn best when they are fully_ 


" 
 and actively engaged in solving problems that mean something to them. 
Becauise it violates the way that pecople learn most effectively, our current 
approach to education and training simply does not work. Extensive 
research demonstrates that students are very [xx(r at transferring and 
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applying what they learn from school to everyday situations - which should 
not surprise us. Knowledge and skills pxorly ieamed or understood will not 
transfer effectively to new situations. 

Fortunately, a century of thought, research, and actual trials blaze a 
path toward more effective learning. Based on how people learn most naturally and effectively, these ideas promise to (1)make markedly more effi

cient use of students' learning time and (2) involve the less-motivated more 
deeply and productiveiy in learning. 

The spectacular learning of very young children offers a clue to a moreeffective approach to learning. Children learn in context - in the midst of 
ongoing activities that give them immediate feedback on the success of theirefforts. And their learning is guided by parents and peers, who serve as models
and help them see the meaningful connections between different experiences. 

Traditional apprenticeship learning offers further clues. Traditional 
apprenticeship is a way of life; there is almost no separation between the 
activities of daily living and the learning of work skills. The apprentice mas
ters tasks in order to get the work done. Standards of performance are 
embedded in the work environment. Judgments about the learner's compe
tence emerge naturally and continuously in the course of work. Whatever 
instruction the apprentice receives comes not from a teacher teaching, but 
from a worker doing work which the apprentice observes. In short, appren
tices are inducted into a community ofexpert practice in which the master's 
(teacher's) performance constitutes the standard for the apprentice. 

Drawing on what they have learned from observing young children and 
from studying traditional apprenticeships, cognitive scientists have devel
oped principles of effective !earning. These principles are modified for mod
em activities where the comxnents and processes are not always visually 
observable (e.g., mathematics and computer-based inventory management). 
One application of these modified principles, called cognitive apprentice
ship, is particularly promising. It results in very different classro),ns and dra
matically changes the roles of teachers and students. The learning environ
ment takes on the technological, social, and motivational characteristics ofreal-world situations. With the context for learning changed, studentsactively engage insolving real-world problems, use their own ideas and 
experiences, and test them against their peers and teachers. Teachers serve as role models, guides, and coaches. 

T1 IFlT() S I ItANIDS 'NI. Tt )( ;i-T IIR 

Strengthening the educationalsystem so that it ,nifims to the ways that 
people learn best will also directlyenhance its ability to preparestudents for the 
transfimnedusrrkplace. 
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The two strands - the broad skill requirements of the reorganized work-
place and our knowledge of how people learnlmst effctivcly - are inter-
twined. They are the double helix. They,' h.th imply stiilir strategies for 
educational reformi. The research and analysis of the pa;st five years show 
that the changes that shout ld be made t' ir purposes tit leamning turn out to be 
consistent with and suppo rtive tot how Individuals are expected to function 
in the restructured wirkplace. 

In traditional workplaces, tasks are nLrrowly 'lined, and workers are 
lot expected to be versatile. Educational practices !hat keep control over 
learning iii the hands of teachers, who "pour knowledge" into their passive 
'tudents, closely matches the hierarchical organization of tile traditional 
workplace. Higher-level employees are expected to receive and pass oin 
orders; lower-level workers to follow orders. Neither group is expected to 
bring their own ideas to work. This appriach, which causes behavior prob
lems in the classroom, prxtluces turnover and absenteeisn on tile job. 

just is tradititonal learnig emphasizes strengthening the Ind between 
,tiniuli and correct resptinses, w mrkcrs lit tle tradit IIIma workplace are 
expected tie handle well -detflnd, ntiniii ii, tis situatit ns. Workers are 
trained 	t(, have it linited nuiuber of rcspiinses to; i*limited number if possi-
He circunstainces; speci;lized suipptri ipr,tn land sInpkm.rvisrs are expect-
Cd to handle uutlltSUal eCIts. I tile CitIlmteXt tit tile trilitiomnil workplace, 
increasing skill nicns sinpl, incre;asing the numbker f stiiiuli for which an 
Individual knt ws tle ocrrc t resp insc.. 

Schools eiphlli'iZ gc!tiig the right answer, with correspoindingly less 
.ittention to leamung f(i mi itakes and devel piiig alhernative ways to 
solve pt, blem.,. Sintilarly, the traidlitimI workplace ticruses til completing 
the task rather thin uinderstandiMIg it and improving its subsequent perfor-
mianc t. . The tri'dit ional view it quality contrtil matches the educational 
neglect of learning fronmt nustakcs. Since errors are repaired at the end of the 
production line, quality control does n.t get built Int tht. way the work is 
done. As a result, workers do no it learn from their nistakes, and the prod-
Ucts and processes do not get improved, 

Finally, traditional pedagog ' assumes that knowledge should be learned 
Independently of the context in which it will be used. Similarly, in the tra-
ditional workplace, workers are not expected to understand much about tie 
broader context in which they work. Context is not inipomant when tasks 
are well-defined and routinized. 

T iday, however, firns find It increasingly costly to) hilng oin t(i produc-
tion approaches that depend on low-cost, low-skilled wo rkers who are wait-
ing to Ib told what to do,. Today's workers need :1br(iad understanding of 
the systems in which they operate. Even momire inilp rtant ly, they need a 

-S 	 conceptual undersanding of what they ire doing. Only that kind iof under
-tlanding will allow them ti carry ouit tasks tir solve problens that they have 
itit previously encountered. 

Cognitive apprenticeship works with rather -han against the natural 
learning system of human beings. It therefore offers a learning strategy that 
is consistent with how people need to function in restn'ctured workplaces. 
Cognitive apprenticeships are designed so that siudents see the usefulness 
of what they are learning, actively solve real poblems, test solutions, learn 
from their errors, and work together. Students learn the subject matter bet
ter and develop a broader understanding of how that subject matter con
nects to other things in the student's worid. More inportantly, they learn 
how to explore new fields, how to get miore knowledge in a field they 
already know, and how to organize and reinterpret knowledge they already 
have - in short, they are equipped to continue learning. 
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As these marketplace and learning realities converge, we are chat
lenged to rethink what we tea, h, to whom, how, and when. Our analysis 
of the research on schools and the economy lead. us to three fundiuental 
recommendations. 

I. Change the mission of K- 12 schmds t0 take educationalrespomsibilityfor 
the economnic futures of all sttuknts. 

For many years, the teaching methods, curriculum, and stncture iof K
12 schooils were geared towards college preparation. Non-college-bound 
students were simply carried along, often in poor quality vocational pro
grams or, worse, in the wasteland (if general tracks. The costs of this way of 
organizing schools were less obvious when lower-skll jobs were more preva
lent and when sone share of the,e jobs paid middle-level wages. 

Today's economy, however, is increasingly dominated by middle-skill 
and higher-skill jobs. Equally important, only these jobs pay wages that 
allow family finniation and naintenance. Shwly but steadily, tie economy 
is eliminating or restructuring lower-skill work. The educational implica
tions of these economnic realities are stark, fuindaniental, and una'voidahle. 
All student,, n t just sonie, nnow need IIIc knowledge and skill:s required for 
middle- and higher-skill jpoh. Since moist til these jtobs will require poist-K
12 training, K- 12 should equip all students with tile knoiwledge and skills 
needed to comnplete additiona training and educatlltll. 

2- ID)ss,,h4e the diulim tAt k'rpentites the deep divt'si, i berteeli ,atka'lic 
ald!v()ttim al education. 



The mismatch between the current focus of K- 12 schools 
and the needs of our students is deeply rooted in a dualism 
that distinguishes between 
* head and hand 

* academic and vocational education 

"knowing and doing 


" abstract and applied 

education and training 


* school-based and work-based learning 

This dt;ilisni mallfctM, itelf Intibtt the curricular strictire of schit,<ls 
nd the way curricula are t;ught itlttiit.l s,tItight I itilt It context aid aca-
Icl ically de'bi;sed voc.it 1 ethcl iii Cd"iil.sli"i k- 11Inti 1t,, tit I IIi ncreasing 
•rilip i i Idtlu,iltls 'Mi t' ,tInitt li It t t.i1iri tltil, either pietithidi g
 
li if eitr ilij, it tir ni.irvii.il It the I.lsr ut,irkt'l.
iijkillQ tlt'Ill l 

Iil', Neth 

aid expetlrt +ire' tl Ilitert ti iiw lt iot~ Iii mi-


At tlt hCart 1it)ii gillt iv ,,irt is srx,it in thilt irelgetiC
btilt tilt 	 i the letilrtllit'letr 

tLiiill tri ItNit.- Il resa1is lii i%i et iucect Ie nii iI thilnli i id t it iss 

,mdiIws tllhit lfeCtiveVInirim ellti.1ge m id ,utt t tlieltsIt'lli ItIli id 

,itll t
kn towiig .1imd d urig. 

3.( rgalllzt! L'tlrig ar(trild the;mrncplt's j 0 t i,p shqi,ntie 


ive t.;Ilct iN'tit lea itin" 
lie clnvis atId requires Ira~dittl de tir %ctrgini xlearni ntg. 

WIItr 	c igllit tell' is i,itlluth t tia slash across 
;irt i'l htw 


3tignitive apprenticcitp wi rk, with, rather thimnat
against, tle natiral learn-
ti iiil .i1tt titan beitngs - ihtdirte i, tiiake enset ut tit-tietil p 	 itir experi-
•nes, tori intileis, i tte,ic %%aitmrc t, l, tregy fir asteutortir 

It'r tin e ttlilttt , Ci aC I'ining,
itire l t lit 	 tt ive alpentice-
hips 	 irnue t r < id inito 	 ,list ilin, lilln lbiilgitt i rettcrriiii-

i,cred atnd tilt imreaippripri itl tiil. I,mrtlt less1 ic tiitlcaly ilinted,. c ig-
,tiv aetpprenlticets-ips prolli ,i lliitllviiin.tll iggihelli with the learning 
!rris t, 	. 

igniltlg ki pprVtiti clC.lips stress !Uilt'ht-sphc iticl Ilntmiiltl tll lea-n-ie 
i i ilg ,ltIl itp rate electively iii tii, amistrategict 5kills required Ill d with the 

till ir. i, t liil-iisi:, tIlt.i ltitrin g skills that etuiqityers inrestnlc-Tu t. 


!itd %rkl cnedlit ll i, .itppriat.it 

89 

(2ogniiti'e ;ipprenticeships integrate the duMl principles of mind and 

matter, tile theoretical and the applied, therefore systematically preserving 
:[Id integrating the best of what ttriay we call Icldellic MiLdvocational 
edicatitn into l approach that can be used to teach any subject, whether 
Ii~theiiialics or interior design. In cognitive aipprenticeships, the primarydifeence between academic and vIcatitonl educatitin is ti,: leti.ic con

tent that is taug~ht. 
kCognit'ive apprenticeship retains the Option of i ,stsecondary edtcatitin

tfr all students. It is edticatititi designed to create a well-prepared mind at ease with the demands tf- l eq,lipped to ctntinue learnreal-wtirld tasks at 
ing. Thus, it climinaies thr historic K- 12 contlict between workplace prepa

irationand preparation for p istsecond tri edticatitln. 
('Oglllnive apprenticeship is generaliz:ible itt inany learning sitatitins.Its principles ;ire appropriate for learners if diifferent ages with differenw 

learning objectives - initial preprat ion, "second cMnce" learning, or 

retraining as experienced wtorkers. 
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iThectrrent reftirni discussi n ft tises tin c nter!. uitthe analysis 
in this bok underscores equally critical prIoblems with pedagogy. 
N aitter which ci.;ntelit aras are deenied to be basic, hou, content 
is taught nakes illtihe diflercnce in whether cointent ish'anled,
retained, aidapl-rlmatly used. If we want spectacular inprovenents 
in learning, we intist expand ile reform diseuIssiiln to inclde peda
gogic issues. 

*lse there is evidence that teachers and chtl ,ils "teach tt ithe 
tes, ttlctil ft irii tltirts Wtit iii replace input and i icess inca
stres with sttident tltlultit stin dairds. Tliet lie, try is tiamt if we get

petlormance ineasires right, we will get thle skill anidl knn'wledge
t ittctinies right. Ithwevur, itiiprtoved studetit ltetoime ileastlres, 
iilthtuwgli needed, will I1iil;ititailtically Lid ti iinprotved teichinig. 
C(urrnt dlisculssi ins itt miatit ilnil tests eiterttti; sibstatial chaiges in 
Content, illthe operatitins that tudetis art txpected ti perflorin on 
ci intent, aridJ in til use if pliin tiIi is Iir pro,jects fi ir ;lssessintults.l But 
tle kniwledge aind skills needed by itat iht.rs ti iitet thiese cI tang d 
Stillidirdrare ii it witdlelyavi:iv;ilable itiiiir schlol systems. In stlliit. 
cise , xptrts are not even l;ir aibtlu lile pt'datLig ic iiid ciirriculir 

ncedd iiLgenere tile desired studentt initt..ticts. 
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Thes, new standards need to be complemented with standards of 
best content and best pedagogic practice, and the standards must be 
professional and substantive, not bureaucratic or reglatory. 

aImplementing profssionillnit batsed StMioirds will retiuirea syqdiffilsitn strateg_.y -;n islCt tf school,. rt'-m that isoften , l.ake 

I low can hal educators connect with externally estabtlished standards 
of best practice? An intriguing answer to that qtuestitin can Iefitind in 
the new corporate pra _tice of "benchaurking." K'in. hiark i g isiiher-
ently a comparative prcess, requiring the Is irro wer, first, t) astk itself 
such critical qumstito ns as: Which funct ions, if imprVed,w(Rild make 
the greatest cointribut iton toward attaining the grpnizatit n's g ,:Is? 
W'hat are the key iietrics that wtIuld reveal successful ieribnnlance! 

Second, they compare their t iwn practices and prtoesses against
those of rganizations identified as having "best-ii-class" practices 
in various domains. Unlike educatitin, where we think in terms of 
importing whle itlels, tle be. iiinarkin strategy ri'qtuires that 
mtdls e cincerttuaied In termis, t their ,h,cretepieces. Since no
tine organi:at itn is gt o at every t ng. tile be..hiiiark Ing ct mpany 
(or skhol) Iborrtws dicrete pieces tifwhtIle it dels. And althugh
edUCato rs nornally hik ttidy at otlier stlt i,, enhnaanig 
encourages I(,king bth wihin, and Iytm.d the iduiitry foir be'st-in-
class practices. 'hs, teleXrox iCririxtt in sentbent.l 1 irk ing 
te tlltIp. Bean ilte1ii. diti u1onll of Egids, tOht Ile ietM 1, 
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prt itict it in sclieduil ing. 

Feteral xprets It r billhiitne fiki t ( :uininiis Engine ftr 

" We need mt re and better resotirces fir tealcher retraing. Educa-
tional refirn discussi ns Involve changed curricula, new pedagogies, 
more piwerful uses (iiimptter-basedot uedma, techn it igites, 

new ways of assessing student prigress, and market-based rewards 
and punishments ftir success and fIluire. But insufficient attentiin is 
given ito the question tif ht iw teachers are supposed tt) learn and be 
able to use the concepts and meth ds o all these new cuirrictila and 
pedagogies. Amtnca 2uX, ftor ex:imple, barely mentitns the teacher 
retraining tht would be required ti achi've the curricular and other 
changes stught by that report. The retraining that educatitonal 
reform implies will take tutre than tite tine or twi days that teachers 
get during tile school year. Thae pr,per anitunt of retraining will 
require not just better uses tif ld nt iney but new money as well. 

"	K-12 standards fotirstuent peri irmance shoiuld be set atoreflect tile 
nature and level oif the skills and kntowl-dge needed ftr higher level 
jobs. Several natitnal panels and ctouncIs are engaged in setting 

iutlt1irne standards fir the K- 12 system and foir individual students. 
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Yet generally, with the exception of the Secretary of Labor's efforts 
(SCANS), they are not talking abotut the connection to workplace 
requirements. Many of the ideas on the refo~rm table have a rela
tionship to workplace performance standards, hut the reform panels

I no argumen to that effect; the nature of the relationship is 
not explored; and the competency levels needed are not specified. 
Because the U.S. lacks a national system to move young people from 
schol into the workplace, there has been an explsion of interest in 
apprenticeship. Initial effons to create such a system have, for several 
reasons, conceived of it as work-based. The German, Austrian, and 
Swiss work-based apprenticeship systems are better known in the U.S. 
than the schxil-based systems of Sweden, lInmark, or France. Furher,
it isgenerally acknowledged that many schoxol-based prognims in theU.S. are divorced from the needs of the workplace. A work-l-sed sys
tem, therefre, has seemed agooi solution, simulaneously eliminating 
the problem of coerdinating work-oriented schoiling with the work 
place and reducinga ny shool-to-iwork transition problems for youth. 

However, we strongly recommend that the question of where youth 
should be prepared fir tile workplace - in schoxdl, at work, or with a 
mixture tf tile two - be thought through carefuly.ly. The latest research 
reveals that tie key issues fr learning in the workplace are the same 
as for school-hased learning: How are the work or learning utivities 
set up? What kind of learning do they encourage? A company that 
orgaize.;-t'rk,or a scliixd that organizes learning, as a set of seg
mented tasks istlated from their context will limit what its w(orkers 

or students learn. Whether in the workplace or the schtol rtKim, 
what isemphasized or encouraged in the setting helps learners devel
op either a conceptual understanding or a highly rtutinized, inflexible 
set of respxnses.We argue, therefore, that the key issue is not where 
the learning is done, but how. 

The learning situation needs to 
a be organized to deliver iearning efficiently 

reflect the knowledge deaands of the workplace and 
the work contexts in which knowledge and skills haveto be used 

* develop knowledge and skills that are br- dly applicable
 
w blur the division between academic and vocational
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JivlJI these .ri,rii, wic(h iarc Ied oi rs s;ir 11L,11l1IL'CLI th I,,fa1r,
w,,rk-b,edI ;.prerr.,iip,, mu)iti. Iis Hmckl ti griltve apprentice
silipS h.AVe isIIt hIL. 3111;ii1MinuneS. W,,rk-biseul alpplrenticeships are 
by ni Iniaaeiis LI.r llners,,. 

OnC fiiilauMieuIt,,I umliii'ia ,r tt ;v'rk-Iibas'iudca o)f appreticeships
is tie rcalIh:atiin that ,h x4s ,I mie t I( iti .1-p r )1 b (itpreplaring the
ncin-ccil.C.gC 11-.lidIf the.Crkl;at c tums tut n, be the best place for 
tilis grittp to) h.;nil, andll I. But we nitast be cmeful not to, l 

rs()rt ttiwirk-b iasd prigranis simply as a w:iy to, finesse probiletms
with the sch,ils. We ar already paying ftir secMnIL-chance programs
and remediil . )IIcge pr igranis 1t)i(whattl e K- 12 system should 
have ;ac 'iaplisliedl an the first pIcL. 

(_ ),IN( I 1 (;II IIt ;T"II n 

Any polwerful educational reform should start from and 
build on 

. what people need to know and know how to do in 
non-school settings 

2. how they learn most naturally and effectively 

1his (lifl schoil rei ,ri.iisfreqi ently hist, even key players smi-ct imries 
forgetting !te central Oeti e. The' ture issie is ltoaniminv~-ht do, pe'ople need
V) Leanv, and hiic th the-v It'dfli it All refi inns - tile -new%baic%." cr ice,5teacher retraining, ;Iss,sIllct redesign, () h;itever - twit ir i ly as they 
prt ic, ig 1ific;att I IIprtintcinctits in' learning. 

W/e believe tiltir ei.( mi mlo anld ediicationaI inst ititins faice virtuially the satne clia len-age. Tha ;Il.ne., is tio tirgani.c their a;tivitics, 
whether learning tirp~rhIl ti, it capttre tI ie pt ,wer ()ftIle fiact thit 

t
human beings are niract mi i , ',-ntiikio,,p bler sImlv,shag,and envirn
mentally interactive. liias inucius that iir edc atimrsand einplhycrs have to 
reconceptualie litiian potena, thought, anid a[ttci. 
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The 1987 Presidential Address 

Learning In School and Out
 
LAUREN 

It takes all sorts of in and outdoor schooling 

To get adapted to my kind of fooling, 


-Robert Frost 

opular wisdom holds that common sense outweighs 
school learning for getting along in the world-that 
there exists a practical intelligence, different from 

school intelligence, that matters more in real life. As is often 
the case, this wisdom is difficult to assess directly from a 
base of scholarly research. But recent research on the nature 
of everyday, practical, real-world intelligence and learning
is beginning to provide a basis for understanding what dis-
tinguishes practical from formal intelligence. Drawing on 
this work, Iwant to explore in this essay four broad con-
trasts which suggest that school is a special place and time 
for people-discontinuous in some important ways with dai-
Ivlife and work. Then, in light of these contrasts, Iwill con-
sider where and how the economic, civic, and cultural aims 
of education can best be pursued and whether schooling
itself should be reorganized to take account of what we are 
learning about the nature of competence in various aspects
of our lives. 

How School Learning Differs from Other Learning 

A small body of recent research by cognitive anthropolo-
gists, sociologists, and psychologists has examined cognitive
performances in a number of practical settings. Cumulative-
lv, this research highlights four broad characteristics of men-
tal activity outside school that stand in contrast to typical
school work. The studies Idiscuss here have examined very
specific work situations, but the findings suggest wider 
applicability, 

Individual cognition in school versus shared cognition 
outside. The dominant form of school learning and perfor-
mance is individual. Although group activities of various 
kinds occur in school, students ultimately are judged on 
what they can do by themselves. Furthermore, a major part 
of the core activity of schooling is designed as individual 
work-homework, in-class exercises, and the like. For the 
most part, a student succeeds or fails at a task independently
of what other students do (except for the effects of grading 
on a curve!). In contrast, much activity outside school is 
socially shared. Work, personal life, and recreation take 
place within social systems, and each person's ability to 
function successfully depends on what others do and how 
several individuals' mental and physical performances
mesh. 

An elegant example of this social distribution of knowl-
edge and skill has been provided by Edwin Hutchins (per-

B. RESNICK 

sonal communication, April 1987), an anthropologist who 
has studied navigation practice in the highly technological 
work environment of U.S. Navy ships. The activity of interest occurs on a ship being piloted into and out of San 
Diego harbor and involves six people with three different 
job descriptions. On the deck two people take visual sight
ings on predetermined landmarks, using special telescopic
devices mounted on gyrocompasses that yield exact read
ings of direction. They call out their readings to two other 
individuals, whc relay them by telephone to a specialist on 
the bridge. This individual records the bearings in a book 
and repeats them aloud for confirmation. Next to the re
corder, another individual uses specialized tools to plot the 
ship's position on a navigational chart and to project where 
the ship will be at the next fix and beyond. These projec
tions of position are used to decide what landmarks should 
be sighted next by those on deck and when a course cor
rection will be required. The entire cycle is repeated every 
one to three minutes. 

No individual in the system can pilot the ship alone. The 
knowledge necessary for successful piloting is distributed 
throughout the whole system. Furthermore, important 
aspects of that knowledge are buiit into iools. These aspects 
of knowledge, although not needed by the people who actually pilot the ship, are needed by cartographers and gyro
compass builders. Th.s, thert: is a further sharing of knowl
edge-with tools, and with the builders of tools, who are 
not present during piloting, but who are part of the total 
knowledge system required for successful piloting.

Pure mentation in school versus tool manipulation out
side. The centrality of tools in ship piloting suggests a sec
ond major contrast between cognition in school and out
side. In school, the greatest premium is placed upon "pure
thought" activities--what individuals can do without the 
external support of books and notes, calculators, or other 
complex instruments. Although use of these tools may
sometimes be permitted during school learning, they are 
almost always absent during testing and examination. At 
least implicitly then, school is an institution that values 
thought that proceeds independently, without aid of physi
cal and cognitive tools. In contrast, most mental activities 
outside school are engaged intimately with tools, and the 
resultant cognitive activity is shaped by and dependent 
upon the kinds of tools available. 

LAUREN B. RESNICK is at the L'arnmig Research and Develop
nient Center, Universit11of Pittsburgh, Pittsburgh, Pennsylhvnia
15260. This article is a s!ightly reziscd version of her AERA 
Presidential Address, given in April 1987, in Washington, DC. 
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The ways in which tools shape, enable, and share cogni-
tion are especially clear in the history of navigation. Sailors 
once navigated by the stars; in addition to recognizing the 
constellations, they needed to perform complex geometric 
calculations. Simple magnetic compasses dramatically 
changed the skill requirements for navigation, although 
computations to compensate for degrees of variation be-
tween magnetic and true north were still needed (Dunlap 
& Stufeldt, 1969). Later, the invention of a compass with 
built-in compensations for variation provided a tool that 
pointed directly to true north, thereby eliminating most of 
the computational work. But it was still necessary to know 
the relationships between north and other points of the corn-
pass to determine direction of sighting. Today's gyrocom-
passes remove even that requirement, because they corn-
pute and name the direction of sighting. With each of these 
changes in technology, compasses in effect became 
"smarter," and the user needed successively less skill. But 

the total system lost no intelligence or knowledge. Instead 
some skill and knowledge passed out of the hands of corn-
pass users and into the hands of compass designers and 
theL" products. 

Cognitive tools can be as simple as lists of frequently used 
calculation results. In the days before computers, when we 
did statistics by hand, we frequently referred to books of 
tables containing such esoterica as square and cube roots, 
arcsine and other transformations. We did not need to know 
how to compute these, only how to read t:,e tables and use 
the information in the context of some larger task. In 17th 
and 18th century England and America.. Patricia Cline 
Cohen (1983) tells us, many people of very limited formal 
education used Ready Reckoners, books containing tables of 
common price and measurement calculations. Such tables 
were in demand because of the need to use, and sometimes 
convert between, various systems of money, weights, and 
measures. Similar but more task-specific tables are used to-
day by Brazil's black market lottery bookies, many of whom 
have had little or no schooling. Schliemann and Acioly (in 
press) describe in detail how these bookies manage to op-
erate a very complex lottery system, taking many different 
combinations of bets with varying payoff ratios, without 
needing to calculate-or even know about-permutations, 
probabilities, or ratios. Instead they use memorized or writ-
ten tables specifying the number of possible combinations 
for a given string of digits. Like Ready Reckoner users, the 
Brazilian 6-okies are able to function in a much more de-
manding mathematical system than they could if they had 
to set up and carry out calculations on their own. They share 
their mental work with cognitive tools that others have 
prepared. 

Tool use is not only a way for people of limited educa-
tion to participate in cognitively complex activity systems; 
it is also a way of enhancing the capacity of highly educated 
people well beyond what they could do independently. The 
manager who uses simulation tools to develop business fore-
casts and strategies, for example, shares an intellectual task 
with a computer and its software. This sharing shapes what 
the manager needs to know: less today than 30 years ago 
about performing computations, but more about how to in-
terpret complex multivariate statistics and graphs, and, 
probably, more about complex economic theory. (See 
Simon, 1977, for a discussion of how the growth of these 

management tools is changing cognitive demands in the 
business workplace.) 

Symbol manipulation in school versus contextualized 
v'easoning outside school. Extensive use of tools is only one 

of the ways that out-of-school thinking engages the physical 
world more than in-school thinking. Outside school, actions 
are intimately connected with objects and events; people 
often use the objects and events directly in their reasoning, 
without necessarily using symbols to represent them. School 
learning, by contrast, is mostly symbol-based; indeed, con
nections to the events and objects symbolized are often lost. 

Sylvia Scribner (1984) has studied the use of mathematics 
knowledge by dairy workers who assemble and price orders 
and take inventory in the warehouse. She documented 
multiple ways in which these workers used knowledge of 
case size and physical space to make their work physically 
and temporally more efficient. Here a preloader, an indi
vidual whose job is assembling milk product orders, de
scribes how he filled an order for half a case: 

I walked over and Ivisualized. Iknew the case [of size 
16] Iwas looking at had ten out of it,and Ionly wanted 
eight, so I just added two to it....I don't never count 
when I'm making the order. I do it visual, a visual 
thing, you know. (p. 26) 

In another example, men taking inventory in the dairy ware
house used the physical environment as part of their 
arithmetic calculations. Because they knew exactly how 
many cases filled a certain space, they subtracted from that 
number the number of cases they estimated were missing 
from the cube the cases would form if the space were con
pletely filled. Scribner's dairy workers, then, did less work 
that is recognizably arithmetic than we might have expected. 
But they got reliable arithmetic results by treating the ma
terial they were working with as part of their calculation 
process, rather than by just operating on symbols. 

Another example of how physical objects or materials can 
render arithmetic performance unrecognizable from a school 
perspective has come from Olivia de la Rocha's (cited in 
Lave, Murtaugh, & de la Rocha, 1984) study of people in a 
Weight Watchers program. Weight Watchers are aparticu
larly good group in which to study arithmetic applied in 
everyday life, because they must calculate recipes and ex
act portions of food evern, day. In one particularly interesting 
case, a person was observed solving the problem of measur
ing out three-fourths of two-thirds of a cup of cottage cheese. 
Instead of multiplying the fractions, he used a measuring 
cup to find 2/3 of a cup of cottage cheese. Then he patted 
the cheese into an approximately round pancake, divided 
it into quarters, and used three of the quarters. In this case, 
the cottage cheese itself served as part of the computation. 
The problem was broken into two parts, each of which could 
be solved by direct action on the cottage cheese. Pure, ab
stract arithmetic was never done. Very probably, the indi
vidual never knew, or cared, or needed to know that he 
was about to eat half a cup of cottage cheese. 

Yet another illustration of the contrast between the out
of-school mode of functioning and the standard school mode 
comes from an in-school problem solving session that is part 
of a study in which my colleagues and I are examining 
socially shared mathematics problem solving among ele
mentary school children. The children-fourth graders
were trying to solve the problems cooperatively. In one 
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problem, an ice cream cone could be bought for 60 cents, 
and some coins were in hand-a quarter, a dime, two pen-
nies. The children were asked, "How much more do you 
need to buy the cone?" If taken as a real-world problem,
the question would probably lead to a search through 
pockets for "round change'--a quarter, or, if necessary, 
dimes and nickels-to add to the quarter and dime already
in hand. But because this problem was presented in school, 
it also could be interpreted as an invitation to do pure cal-
culation-that is, to find the difference between the price
and the total money in hand. 

The children in our group interpreted the problem both 
ways and, in the process, unwittingly gave evidence of the 
normal lack of fit between the two. One girl, the best stu-
dent in the group by ordinary school standards, immediately 
interpreted the problem in school calculation terms, did the 
subtraction in her head, and announced, "The answer is 
23." This went unheeded by other children who interpreted
the problem in terms of coins and eventually figured out 
that, if one ignored the two pennies in hand, an additional 
quarter was needed to buy the cone. But the girl who had 
first worked out the subtraction answer did not want to give 
up her initial solution and, in an attempt to convince the 
group, proposed, "We could get change from out of the 
quarter," implying that they would then use only 23 cents 
of it! This proposal, although it preserved her role as the 
quick study of the problem solving group, helps to show 
how-at one level-school arithmetic and real world use of 
number knowledge do not map well to each other. Yes, one 
could get change for a quarter and then give the derk 23 cents 
of it, along with the original 37 cents. But one never uould. 
That would not be sensible behavior when buying an ice 
cream cone. As in the dairy plant and the weight watcher's 
kitchen, standard arithmetic seems to disappear in the real-
world solution. Of course there is still, in this case, some 
number manipulation required-but not the kind that would 
place this problem in the subtraction chapter of a mathe-
matics textbook. 

Out of school, because they are continuously engaged
with objects and situations that make sense to them, peo-
pIe do not fall into the trap of forgetting what their calcula-
tion or their reasoning is about. Mental activities make sense 
in terms of their results in a specific circumstance; actions 
are grounded in the logic of immediate situations. In school, 
however, symbolic activities tend to become detached from 
any meaningful context. School learning then becomes a 
matter of learning symbol manipulation rules and saying 
or writing things according to the rules. This focus on sym-
bols that are detached from their referents can create dif-
ficulties even for school learning itself. For example, it can 
lead to systematic and persistent errors of a kind that seem 
virtually absent in piactical arithmetic. Extensive studies of 
practical thinking in street markets, carpentry shops, con-
struction sites, and the like (Carraher, Carraher, & Schlie-
mann, 1985; see also Resnick, 1986) show people doing vir-
tually error-free aritihmetic, often applying principles of 
number composition and decomposition quite flexibly. Yet 
in school, children regularly invent "buggy algorithms"
(Brown & Burton, 1978; Resnick & Omanson, 1987)-that
is, written calculation rules with slight errors in them that 
produce reliably wrong results. These buggy algorithms 
tend to honor the rules for manipulating symbols (e.g., there 

are borrow and carry marks in the right places; all columns 
are filled with only one digit per column), but they violate 
basic principles of number. In the course of subtracting, for 
example, many children will "borrow" 100 from the hun
dreds column, skip the tens column, and "return" only 10 
to the units column, an exchange that destroys the original
vdlue of the number and thus insures an incorrect answer. 
Yet when children are thinking about arithmetic without a 
need to do standard written calculation, they often demon
strate clearly that they know such an exchange would violate 
the constraints on exchanges among parts of a number 
(Resnick, 1986). 

It seems that children treat arithmetic class as a setting
in which to learn rules, but are somehow discouraged from 
bringing to school their informally acquired knowledge 
about numbers. This tendency for school knowledge to be 
disconnected from real life is not limited to mathematics
although it is particularly easy to draw clear examples from 
mathematics learning. The process of schooling seems to 
encourage the idea that the "game of school" is to learn 
symbolic rules of various kinds, that there is not supposed 
to be much continuity between what one knows outside 
school and what one learns in school. There is growing 
evidence, then, that not only may schooling not contribute 
in a direct and obvious way to performance outside school, 
but also that knowledge acquired outside school is not al
ways used to support in-school learning. Schooling is com
ing to look increasingly isolated from the rest of what we do. 

Generalized learning in school versus situation-specific 
competencies outside. Part of the reason for this isolation 
may be that schools aim to teach general, widely usable skills 
and theoretical principles. That is their raison d''etre. Indeed, 
the major justification offered for formal instruction is
usually-its generality and power of transfer. Yet to be tru
ly skillful outside school, people must develop situation
specific forms of competence. As we have seen-even in 
arithmetic, a curriculum whose usefulness is seldom ques
tioned-the packages of knowledge and skill that schools 
provide seem unlikely to map directly onto the clusters of 
knowledge people will use in their work or personal lives. 
This seems true even for highly technical prof-ssional train
ing. For example, one study (Lesgold et al., in press) has 
demonstrated that expert radiologists interpret X-rays us
ing mental processes different from those taught in medical 
courses, textbooks, and even hospital teaching rounds. 
Another (Morris & Rouse, 1985) has shown that extensive 
training in electronics and troubleshooting theories provides 
very little knowledge and fewer skills directly applicable to 
perfonning electronic troubleshooting. Growing evidence of 
this kind points to the possibility that very little can be 
transported directly from school to out-of-school use. Both 
the structure of the knowledge used and the social condi
tions of its use may be more fundamentally mismatched 
than we previously thought. 

On the other hand, situation-specific learning by itself is 
very limiting. As dlready noted, exiensive studies of indi
viduals with little formal schooling show how people Lan 
effectively perform work that includes extensive mathemat
ical calculation. Some of these studies also document the 
limits of highly situated skills acquired in the workplace. 
Several demonstrate that when familiar aspects of a task 
change in certain ways-for example, when construction 
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foremen are asked to work with scales not used in their 
culture (Carraher, 1986), or when bookies are asked to ac-

cept bets that cannot be calculated from their tables 
(Schliemann & Acioly, in press)-unschooled individuals 
have considerable difficulty and may fail entirely. Schooled 
people do better, although they rarely use the supposedly 
general algorithms taught in school. Instead, they invent 
new methods specific to the situation at hand. 

What Role for Schooling Then? 
-And What Kind of Schooling? 

I have identificd four general classes of discontinuity be-
tween learning in school and the nature of cognitive activi-
ty outside school. Briefly, schooling tocuses on the indi-
vidual's performance, whereas out-of-school mental work 
is often socially shared. Schooling aims to foster unaided 
thought, whereas mental work outside school usually in-
volves cognitive tools. School cultivates symbolic thinking, 
whereas mental activity out!Fide school engages directly with 
objects and situations. Finally, schocling aims to teach gen-
eral skills and knowledge, whereas situation-specific com-
petencies dominate outside. What do these striking discon-
tinuities suggest about the relationships-actual and possi-
ble-between schooling and competence in work and daily 
life? I consider this question from three points of view: the 
role of schooling in directly preparing people for economic 
participation, its role in preparing people to learn effective-
ly over the long course of their work lives, and its role in 
preparing people for civic and cultural participation. 

Outside the education profession, schooling and school 
learning enjoy a very ambiguous status. We in the field take 
for granted that formal education is good, that more of it 
is better, that personal and national well-being depend vital-
ly on it. We are sustained in these beliefs by the evidence 

of a century in which schooling has been an ever-expanding 
enterprise, associated in fact and in rhetoric with modern-
ization, economic growth, and national aspirations. These 
correlations seem to support the view that schooling pro-
duces economic benefits. Indeed, at present, claims of ed-

ucation's significant economic value are used to encourage 
support of education and educational reform. Such claims 
appear daily in the newspapers and undergird arguments 
in professional periodicals and newsletters. 

This economic valuation of education assumes that school-
ing actually produces economic benefits. But skeptical voices 
argue that the causal relationship between schooling and 
economic prosperity may run in the opposite direction. Ac-
cording to some, we have produced an arbitrary relation-
ship between academic success and life success by requir-
ing increasingly advanced school or college credentials for 
work that does not really demand so much formal study 
(Berg, 1970). Others argue that the economically advantaged 
-whether individuals, regions, or countries-demand more 
and choose to pay for more education; education is, thus, 
more a consumer good than a vehicle for increasing eco-
nomic productivity. 

The sociocognitive analysis of the contrasts between in-
school and out-of-school functioning that I have sketched 
here suggests a more complex and interactive relationship 
between schooling and economic efficiency. To see this rela-
tionship, we must first consider whether, and then how, 

e'ucation functions to directly prepare people for specific 
economic roles, their jobs. I propose that, while school is 
probably an ineffective setting for job training, most cur
rent on-the-job training solutions do not work very well 
either. More effective forms of vocational and professional 
preparation than now exist are needed-forms more close
lv linked to job performance than those now customary. At 
the same time, there is a broadly enabling role that school
ing can play with respect to the economv-a role of prepar

ing people to be adaptive to the various settings they may 

encounter over the course of their working lives. Efforts to 
play this enabling function are likely to result in new forms 
of schooling that are also our best hope of preparing the 
next generation to participate knowledgeably and effectively 
in the civic functions of a technologically complex democratic 
society. 

Schooling and economic participation: The question of 
job training. The simplest view of education as a means of 
improving economic productivity treats schools and class
rooms as places in which to prepare students directly for 
jobs. Such training has been central to vocational education 
since its inception. Ever since the Smith-Hughes Act of 1917, 
Fchools have been expected to provide certain students with 
experience with the same kinds of machines and the same 
kinds of tasks that they will encounter in the workplace. 
Whatever its merits may once have been, this kind of direct 
job training in school is unsuited to today's conditions. 
Apart from the classic criticism that such education curtails 
opportunity by tracking some students out ot high-op
portunity and intellectually demanding curricula, the loh 

training vocational education agenda fails today because ot 

the sheer impossibility of preparing people for the quickly 
changing requirements of specific jobs. The direct training 
approach can only work when there is relatively slow 
change in the technological and social structure ot %%ork and 

when the equipment of the workplace can be duplicated 
within the economic and safety tolerances of the education 
system. Neither of these conditions holds today. 

The obvious alternative to school-based job training is 
training at the worksite. This was customary in traditional 

apprenticeship, where a beginner in a field worked in the 
shop or laboratory of an established expert and gradually 

acquired various elements ot skill. Although full-scale ap
prenticeships are not common today, lean Lave's (11)7,) 
study of tailoring apprenticeships in Libria, where many 
of the traditional forms still survive, provides an under
standing of how this kind of training works. Lave found 
that tailoring apprentices spend numerous hours watching 
masters, journeymen, and older apprentices at work. From 

the beginning, they observe both the fuli process of garment 
production and the resultant product, and they practice a 
few basic skills-pressing, cutting, using the sewing 
machine. When they achieve an acceptable level of com
petence in these basic skills, they attempt the entire pro
cess of making a simple garment, such as a hat or drawers. 
This task, repeated until mastered, is riot practiced as an 
exercis, without economic significance; the apprentice's pro
ducts mav be offered for sale, although at a lower price than 
the master's work. When construction of one garment is 
mastered, the apprentice begins to work on another, more 
complex garment and thus proceeds through a "cur
riculum" that, while graded and sequenced, always exer
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cises component skills in the context in which they will be 
used. Although there is very little teaching-only occasional 
instructions or pointing out of errors by the masters-there 
is much learning through this graded, contextually em-
bedded practice. There is also considerable self-correction, 
which is possible, according to Lave's analysis, because ap-
prentices, through observation, have established criteria 
against which they can judge their own products.

In America, the story of the rise of vocational education 
in the skilled trades is simultaneously tne story of the decline 
of apprenticeship. As the ideology of expanded schooling
took hold and the nature of the workplace changed, we gave 
up opportunities for learning in the workplace in favor of 
school-based vocational education. School-like forms of in-
struction now dominate even in many ''on-the-job" train-
ing programs. In the military, in community colleges, and 
in proprietary training institutes, the classroom culture often 
dominates, and difficulties frequently arise in the transition 
to actual job functioning. 

As an example, consider a military training program for 
aviation equipment maintenance experts (Susanne Lajoie,
personal communication, April 1987). Traine,-s first take 
theory-oriented courses that provide no hands-on experi-
ence with equipment. Afterwards they are placed ''on-the-
job" to observe experienced airmen diagnosing and repair-
ing equipment faults. They receive no sequenced practice
and few opportunities to try their hands at diagnosis or 
maintenance activities in the manner of the I iberian tailor-
ing apprentices. Those traditional apprenticeship activities 
seem to be precluded by the high-technology work environ-
ment. It may take hours or days to complete an equipment
diagnosis, and some problems may not occur at all during
the course of training. As a result, trainees cannot be ex-
posed to the full range of conditions they will encounter 
as working technicians. In addition, the environment is 
dangerous and expensive if mishandled; it is not reasonable 
to allow trainees to make and then correct errors. Finally,
neither the equipment's functioning nor the mental activi-
tv of an expert equipment diagnostician is visible, as the 
master tailor's physical activity and product are: so obser-
vation alone is unlikely to support the desirable and neces-
sary conceptual development that occurs in the tailoring
shop. The combination of school-type instruction, unstruc-
tured observation, and practice that is common in much 
technical skill training produces unsatisfactor,, results (Gott,
1984; Morris & Rouse, 1985). Many trainees never lern ade-
quately, despite having mastered the classroom portion of 
instruction. 

The story is much the same in management training. Cor-
porate America, it is estimated, spends at least $40 billion 
per year on educating and training its employees, mostly
for management functions. The size and dollar value of ed-
ucational activities within corporations approach that of 
America's 3500 colleges and universities. But when wt ex-
amine the situation closely, we discover that in corporate
education programs people typically go to classes, take tests,
and proceed through a sequence of school-like activities. A 
recent Carnegie Foundation report (Eurich, 1985) labeled this 
venture of on-the-job training for managers "corporate class-
rooms"; such classrooms do not typically use the workplace
itself as a learning environment. Although corporate class-
rooms have not been studied systematically, we can expect 

DECEMBER 

that they will share the advantages and disadvantages of 
school itself, despite more uniformly high motivation and 
up-to-date equipment. 

Professional education, like technical training, has, over 
approximately a century, retreated from the place of prac
tice (e.g., hospitals, law offices) to institutions specifically
devoted to teaching. Universities have come to dominate 
professional education, partly because of burgeoning knowl
edge bases and partly to control standards for entry. The 
transfer has brought its own problems, however. There ex
ists a continuing tension in all professional fields between 
theoretical and practical or clinical training. This tension is 
visible today in discussions of teacher education and certi
fication. Some critics of current practices hold that no for
mal training in the art and science of pedagogy is required,
that everything necessary can be learned through on-the
job teaching practice by an individual with deep knowledge
of the subject matter to be taught. Even the staunchest de
fenders of formal teacher training (e.g., Carnegie Forum on 
Education and the Econom\, 1986; The I folmes Group
1986) call for a mixture of the theoretical and the practical
(presumably provided by the school and the apprentice-like
experience of student teaching respectively), but are not venc 
specific about how the two parts should interact. 

This analysis suggests that technical, management, and 
professional education are all suffering from too much ad
herence to instructional forms borrowed from the traditional 
classroom. There is inadequate engagement with the tools 
and materials of work, and more time is given to theoretical 
explanation than to building truly expert performance skills. 
New forms of training for competent functioning in various 
kinds of work need to be developed. Ways must be found 
to reintroduce key elements of traditional apprenticeship in 
forms appropriate to modern conditions of %\ork. Since the 
technological and social complexity of modern worL sites 
often makes it impossible to observe and practice in the 
traditional ways, special forms of "bridging apprentice
ships" that use simulated work environments and special
lv designed social interactions may be beneficial. Such 
possibilities are being explored in some current research and 
development projects. For example, certain projects (e.g.,
Lesgold et al. 1986; Woolf, Blegen, Jansen, & Verloop, 1986) 
are developing forms of tutoring and coaching that repro
duce many of the key conditions of apprenticeship in a 
computer-based simulation environment. The simulated ap
prenticeship environment acts as a bridge between the 
theoretical learning of the classroom and the actual prac
tice of the work environment. In professional and manage
ment education, the case based teaching methods common 
in some institutions represent another kind ot effort to 
bridge the gap between classroom and practice. To further 
develop these and other forms of bridging apprenticeships, 
programs of research on cognitive aspects of job perfor
mance are required. 

Skills for learning outside school. Beyond reorganized
job-specific training, modern economic conditions also call 
for education aimed at helping people develop skills for 
learning even when optimal instruction is not available. 
Such education is essential to prepare people to function 
well when "breakdowns'' (cf. Winograd & Flores, 1l86) in 
the customar, structure of activitv occur. Breakdowns-un
expected changes or difficulties that render the normal,
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routine way of doing things inadequate-can result from 
equipment failures, changes in staffing patterns in a work 
site, new weather or economic conditions in a region, and 
the like. Such occurrences must 1,etreated as normally recur-
ring features of technologically complex work environments, 
When breakdowns occur, people have to do exactly what 
machines cannot: step outside the system and reason about 
it. People using various mechanized and computerized sys-
tems need to be equipped to recognize breakdowns, to work 
around them temporarily, to repair them, and, ultimately, 
to design better systems. For safety and efficiency in work, 
these capabilities cannot be iimited to those "at the top"--
the traditional decision makers, the engineers and system 
designers. Productive responses should be possible every-
where in the working system. 

Cognitive research demonstrates that people work best 
with and within a complex system if they nave a "mental 
model" (cf. Gentner & Stevens, 1983) of the system-that 
is, an idea of all its parts, what each does and how they 
work togetber, how changes in one part of the system cause 
changes in other parts. This mental model permits flexibili-
ty in responding to unexpected situations. It also provides 
a kind of insurance against actions that may appear to follow 
the prescribed routine or solve a local problem but will in 
fact cause difficulties-perhap!, grave ones-somewhere else 
in the system. One important function of schooling is to de-
velop the knowledge and mental skiils students will need 
to construct appropriate mental models oi systems with 
which they will eventually work. 

Transitions into new work environments also require ca-

pabilities beyond those that can be acquired in situation-
specific training. For example, studies of the nature of wit-

ing skill in different educational and work environments 

show how people who are considered adept writers in one 

context often are judged to be ineffective writers in a new 

context (Williams, in press). As a case in point, outstanding 
law students--those who successfully served on law review 

journals while in law school-often are judged poor writers 

when they enter law firms and must prepare briefing 

memoranda. New work situations and new performance 
criteria produce breakdown conditions in which established 
skills cannot be readily applied. Nevertheless, the educa-
tional experience of young lawyers aids them in crafting new 
skills suited to the new context in which they find them-

selves. Analogous breakdowns in normal skill patterns have 
been documented in studies of unschooled Brazilian crafts-
people and tradespeople; and there, too, schooling seems 
to play a role in helping people adapt. For example, Schlie-

new pro-mann and Acioly's (in press) bookies invented 
cedures in the face of unfamiliar problems in rough prcpor-
tion to how much schooling they had had. 

We need to identify and closely examine the aspects of 

education that are most likely to produce ability to adapt 
in the face of transitions and breakdowns. Rather than train-

ing people for particular jobs-a task better left to revised 
forms of on-the-job training-school should focus its efforts 
on preparng people to be good adaptive hm',ers, so that they 

can perform effectively when situations are unpredictable 
and task demands change. We can expect to succeed in this 
only through diversified research efforts on learning in out-

of-school contexts. Through studies such as those cited here, 
have begun to build a picture of how people actuallywe 

work and function cognitively in their normal out-of-schoo 
lives. But these studies have focused mainly on experts
individuals functioning in smoothly operating work situa
tions where they already know the routines and are skilled 
in using them, What we require now are studies of the de
velopment of comp-tence in people who are becoming ex
perts in their fields. We also must mount detailed examina
tions of people coping with situations of breakdown or tran
sition in their work. 

Most research on transitions in competence presently 
focuses on performances in academic domains. We know 
a good deal about the differences between good and poor 
students in reading, mathematics, and science, and between 
those who generally do their school studying effectively and 
those who do not (cf. Glaser, 1987). This knowledge has 
begun to provide iceas for promising instructional programs 
to help weaker students acquire some of the capabilities of 
the stronger (Resnick, 1987). But we know little about how 
these findings translate to learning in practical settings or 
on the job. The evidence developed here on the discontinui
ty between school and work should make us suspicious of 
attempts to apply directly what we know about skills for 
learning in school to the problems of fostering capabilities 
for learning outside school. As long as school focuses mainly 
on individual forms of competence, on tool-free perform
ance, and on decontextualized skills, educating people to 
be good learners in school settings alone may not be suffi
cient to help them become strong out-ot-school learrers. 

Revising schooling: The civic and cultural functions of 
education. But perhaps school itself should not retain all 
the features that distinguish it so sharply .Tompractical life. 
Indeed, evidence is beginning to accumulate that traditional 
schooling's focus on individual, isolated activity, on sym

bols correctly manipulated but divorced from experience, 
and on decontextualized skills may be partly responsible for 

the school's difficulty in promoting its own in-school learn

ing goals (cf. Schoenfeld, in press). Modifying schooling to 

better enable it to promote skills for learning outside school 

may simultaneously renew its academic value. 

In a recent study (Resnick, 1987), 1undertook an examina
tion of a number of pi, grams claiming to teach thinking 
skills, learning skills, or higher order cognitive abilities. I 
looked for elements common to the successful programs that 
could point cumulatively toward a theory of how learning 
and thinking skills are acquired. I found three key features. 
First, most of the effective programs have features character
istic of out-of-school cognitive performances. They involve 
socially shared intellectual work, and they are organized 
around joint accomplishment of tasks, so that elements of 

the skill take on meaning in the context of the whole. Sec
ond, many of the programs have elements of apprentice
ship. That is, they make usually hidden processes overt, 
and they encourage student observation and commentar'. 
They also allow skill to build up bit by bit, yet permit par

ticipation even for the relatively unskilled, often as a result 
of the social sharing of tasks. Finally, the most successful 
programs are organized around particular bodies of knowl

edge and interpretation-subject matters, ifyou will-rather 

than general abilities. The treatment of the subject matter 
is tailored to engage students in processes of meaning con
struction and interpretation (e.g., Palincsar & Brown, 1984) 

that can block the symbl -detached-from-refere nt thinking 
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that I have noted is a major problem in school. just such
self-conscious meaning construction and interpretation skills 
are likely to be needed in conditions of breakdown and tran-sition outside school, when one must use powers of re-
flection and analysis to craft sensible responses to newsituations, 

This set of shared features of successful pro-rams for
teaching thinking points to a conclusion that is,at first blush,
surprising. When we begin to focus attention on thinking
and learning abilities as goals of education, the distinctions
between learning in school and out seem less sharp. The 
programs that appear effective in teaching school-learning
skills have common features-such as socially shared men-
tal work and more direct engagement with the referents of 
symbols-that are characteristic of out-of-school cognitive
activity. This suggests a general need to redirect the focusof schooling to encompass more of the features of successful
out-of-school functioning. 

Such a redirection of educational effort should also have
the effect of reasserting and revaluing the traditional civic 
and cultural functions of schooling. An efficient economyis not the only-perhaps not even the major-reason for in-
stitutions of education. "The chief reason for going toschool,' Robert Frost once wrote, "is to get the impressionhoofortht tris aebo , isito &Burton, R.R (1)78). Diagnostic models for proCeduraleerthing''r(1siobugs in basic mathematicalfixed for life skills Co\"nitn,e Scie'ce. 2 155-142p. 412). can that

bethere isa book side to everything" (172,We 
 sure that Frost's "book side" does not 
refer to training manuals. But Frost may have meant what
I have in mind when I speak of the civic and cultural func-
tions of schools. 

School is not only a place to prepare people for the world
of work and everyday practical problems. It is also a place
in which a particular kind of work is done-intellecual work
that engages reflection and reasoning. At its best such work 
steps back from the everyday world in order to consider and
evaluate it, yet is engaged with that world as the object of
reflection and reasoning. If we value reason and reflection 
in social, political, or personal life, we must maintain a place
devoted to learning how to engage in this extremely impor-
tant process. School, at its best, is such a place. There, 
reasoning and reflection can be cultivated, and a sharedcultural knowledge that permits a population to function 
as a true socie!', can be developed.It is difficult to stipulate what combination of ingredients
makes a self-governing society effective. Certainly we can-

not point to research 
on the cognitive capabilities needed 

for democratic participation of the specific kind that sup-


ports calls for reorganized technical and professional educa-
tion. Yet we do, I sukoit, share a vision of how a properly
functioning democracy would look ifappropriate education 
at appropriately high levels were to exist. This vision owes 
much to those of Jefferson, Dewey, and others who saw

ed ctlao 
education as the cornerstone of democratic societv-a society
that bases decisions on maximum information and maxi-
mum interested discussion. Interested discussion, the op-
posite of turning decisions over to "the experts,'' means 
that the people most affected by any decision have maxi-
mum information and know how to use it. This is not a ra-tionalist or technocratic society reaching "correct" decisions
in cool and distanced ways. In this vision, people fight hard
for what they want-which is often in conflict with whatfor hattheywan-whchothers want-but they do i ofen i coflit wih waso using information and toolsof persuasion in the expectation that those involved will 
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listen to and analyze each other's arguments. We imagine,
in short, communities of reasoned discourse on public 
issues. 

When we speak of the civic functions of education then,
we envision a culture of reason, analysis, and reflection,
based on certain shared knowledge. Realizing this vision
will require a civic consciousness that goes beyond the indi
vidualist one of current classroom learning models anddraws on models of shared intellectual functioning such as 
we see in our best work environments. Building such civic
consciousness, by long apprenticeship in the special kind
of community that only school has both the distance andthe engagement to create, may be the most important chal
lenge facing educational research and reform today. 
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Essentials for a Global
 
By Willard M. Kriep 

lobal education has a relatively short his- threatening of today's environmental and socialtory. Born in the sixties, it is based on the problems either there will be an international solu
beliefs that schools have not been doing tion or there will be no solution at all. Acid rain,enough to prepare young people for life in the fu- pollution of ground and surface waters, descrtificature they will inherit and that schools and their pro- tion and climatic change all will require solutions ongrams have not kept up with a word in which a global scale. So too will chronic hunger and starincreasingly rapid change affects practically every vation in a world of abundance, the world-debt crifacet of our lives. sis, international terrorism, problems of refugees and

The fact that all human beings in today's world the homeless, the nuclear threat and the a.-ms race.are part, as never before, of a complex web of If our schools are to respond to these challengesworldwide interconnections is one dramatic exam- to world survival, and if we are to help our students
ple of the impact of change. As citizens, consumers, truly comprehend their role as national citizens inworkers and investors; as members of religious, eth- this global society, we must develop and teach newnic and cultural groups, we live ina multi-boundary curricula rootA in and reflecting today's globalworld. It is not simply a world of nation-states, but realities. The central question to be addressed in deone with a diversity of worldwide systeins in which veloping these new curricula then becomes the quesall of us affect and are affected by others across the tion of substance: What should schools be teachingglobe. to prepare students for national citizenship in theAlong with this connectedness, we have a sense globalized society of the twenty-first century?of shared peril through knowing that for the most In the final analysis, it will be the content wechoose that will distinguish global from other kinds 

-of education. Many of the goals of global educa
_',,--- --- tion-thinking critically, valuing diversity, seeing 

cornections-also can be rightly claimed by other 
disciplines and movements ineducation. So too can 
the processes and methods we promote as part ofa global education. What is essential and unique 

about global education is its substantive focus, 
drawn from a world increasingly characterized by
change, interdependence and pluralism.

So, the question of what to teach must be an
- - ________.. ~swered in the context of today's !ocal, rational and 

global realities. To be sure, today's students need
". to be grounded in their own history and culture. But,'I I I I I . III 

I F a 

TIP" I I since we live in,a world where people and nations" , ,, , m. o. 'ea, ,.,. , are increasingly connected with one another, today's 
Lt~11111 Wa* - S 111t SU** ,A
 

111111911111.
m F young people need a sense of global history, an ...... awareness of common human aspirations in a di
-"------'_" '-- verse world, and the will and abilities to tackle the 

great problems and issues facing not only their own. ... ~~ .nation but all the inhabitants of the planet. 
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What, then, are the essential elements of a global
education? In our work at the American Forum for 
Global Education, we have attempted to arrive at 
an answer to that question based on an analysis of 
the most pervasive characteristics of our time. From 
our analysis of the nature of global change, we have 
developed a framework organized around four ele-
ments that we believe are essential to a global 
education. 


First of all, programs will be incomplete unless 
they engage students in the study of global systems. 
The most obvious and pervasive change that we 
have experienced in our lifetime, and which our 
children will surely experience in theirs, is an in-
creasing sense of interdependence. Interdependence 
did not just magically appear. It is a function of the 
worldwide systems in which we live-the mechan-
isms through which we experience the Ik'akages with 
people and nations throughout the world. The in-
creasing dominance of systems over all aspects of 
our lives can be traced to advances in science and 
technology and to changes in interactions among 
states that have come with the creation of the United 
Nations and the breaking up of traditional colonial 
empires. 

Among these global systems, economics provides
t.he most striking and obvious example of individual 
and national interdependence among peoples and ua-
tions of the world. A global education will help stu-
dents see themselves as actors in the global econ-
omy. Because they are all actors in the economic 
system, many opportunities are available for stu-
dents to trace linkages from themselves to other ac-
tors and to analyze the interdependent nature of 
economics. In doing so, students will be able to see 
how they are affected by others and how their own 
decisions and life-styles affect many others around 
the globe. 

Current world events also demonstrate dramat-
ically the interdependence of political activity 
around the world. In Canada, as in the U.S. and 
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other democratic countries, individuals play an im
portant role in the global political system to the ex
tent they exercise their rights of participation. 
Because we live in the industrialized world, the ef
fects of our actions as individual citizens on others 
are especially clear and strong. Because of our priv
ileged position, and the responsibilities that go with 
it, we have an extraordinary need to be informed 
about our world and to see our linkages to others. 
Our students have the same needs if they are to par
ticipate effectively and responsibly as citizens of 
their country in the global political system. 

Our students also have a need to understand the 
earth as an ecological system. Of all the species that 
make up life on the planet, human beings have be
come the most critical actors in this system. A global 
education will emphasize for our students the in
terdependent and symbiotic relationships of all liv
ing and non-living things. Above all, it will help
them to feel part of the living world, to respect it 
and their unique place in it, and to undertake ac
tions only after considering the consequences for 
the whole ecological system. 

Through the study of technological systems, our 
students will come to understand how much of the 
interconnectedness of peoples and nations in the 
modem world , due to rapid technological ad
vances, particularly in communications and 
transportation-the two primary means of human 
contact. Ultimately, the study of technological sys
tems will enable students to understand the trans
formation of the world toward a global society; to 
explore the ramifications of that transformation on 
th,- world's peoples, cultures and nations; and to 
develop knowledge and skill: Jor living in and cop
ing with an increasingly complex world. 
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A focus on systems must be the substantive core 
of programs in global education if our students are 
to understand the opportunities, challenges and con-
sequences of interdependence. Tomorrow's citizens 
will be equipped for participation in their world only 
if they see their place as actors within these sys- 
tems and to the degree to which they have acquired 
the knowledge, skills and motivation for effective 
and responsible participation within them. 

Secondly, programs in global education must en-
gage students in the study of human values and cul-
tures. One of the consequences of increased 
interdependence is increased contact among peo-
pies, cultures and nations. In today's world, activi-
ties in almost a!! arenas-from commerce to sport, 
finance to entertainment, communications to social 

with those who are different from themselves. This 
means knowing that all peoples have developed a 
material culture and unique forms of aesthetic ex
pression, work and play, language, and systems of 
expression. It means knowing that all have an 
evolved social organization; the means for social 
control, education, and transmission of social values 
and traditions; and mechanisms for carrying out 
economic functions. Moreover, it involves an ap

that with the creation of the United Na
tions, the world's peoples, in all their religious. 

ophical and ideological diversity, have begun 
to evolve standards for human rights and human 
relations. 

Third, global education programs must engage 
students in the study of global problems and issues. 
For all of us, part of reality consists of being bom
barded by international problems and issues, since 
each day brings news of the latest crisis or threat 
on some part of the planet. If young people are to 
be truly informed about their world, their educa
tion must engage them in inquiry about the causes. 
the effects and the potential solutions to the great 
problems of our time. As in the study of systems, 
they must see how they affect and are affected by 
these problems. Ultimately they deserve to see how 
they may be part of the prblem and how they can 
contribute to its solutio.i. 

In the study of problems and issues, our programs 
must engage students with the struggles of peoples 
and nations to meet their basic human needs; to 
achieve national economic growth; and to expand 
their political, economic and social independence. 
The study of these development issues will focus 
on the widening gap between the rich and the poor 

movements-are carried out on a global scal6. If peoples of the world and the inequality and suffer
our students are to be effective and responsible par-
ticipants in this kind of world, they must understand 
both the unique perspectives and world views that 
come with cultural diversity and the universal hu-
man traits and values that transcend group identity. 

The cultural differences that go with gioup mem-
bership are the most obvious manifestation of the 
variety of values and perspectives among human be-
ings. These differences, reflected in tastes, prefer-
ences, attitudes, life-styles and world views, are the 
product of a people's unique evolutionary adapta-
tion to their environment and circumstances. Our 
students need to see that there is a variety of values 
in the world, some different from their own, rooted 
in tradition and possessing the legitimacy of expe-
rience and history. 

But a global education also must help students to 
see commonality within this cultural diversity and 
to perceive the qualities of humanness they share 

ing this gap represents. 
Closely related is the study of the whole range 

of environmental issues having to do with human 
exploitation and management of the earth and its 
lands, oceans and elements. Problems associated 
with the consequences of human activity on the en
vironment are not new, but because of a rapidly ex
panding human population and a worldwide increase 
in consumerism, these consequences have been 
magnified, in some cases, into problems of crisis 
proportions. Our students need to see the impor
tance of these problems, which transcend national 
boundaries and require international solutions, to 
all human beings and to all the species with whom 
we share this planet. 

So too, our students need to see the importance 
of human rights as one of the persistent issues of 
our time. In spite of the UN Declaration and other 
efforts of international bodies, large numbers of 
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people are still denied basic human rights around Norm and South, and between Canada and the 
the world. Genocide, apartheid, political repression United States. To build such a perspective, we need 
and imprisonment, persecution of indigenous peo- to provide our students with a broad, historic pano
pies, censorship, religious persecution, torture, and rama which includes conditions, contacts, coloni
denial of homelands are still facts of life. A global zation and dependencies diat are the antecedents for 
education would be incomplete if it did not engage today's international relationships. 
students in coming to grips with this paradox-the This framework, with its four major elements, 
global community embraces in principle the con- is meant to stimulate thought and dialogue about 
cept of universal rights, while widespread denial .ad what we want our students to know as the basis for 
abuse of these rights continue, developing a global perspective. Its major function 

Finally, the study of global problems and issues is to offer a tool for assessing the adequacy of ex
should help our students understand that the world isting programs and a guide for developing new pro
in which we live is one in which national security grams for a global education. 
is nearly a global obsession as evidenced by the ex- The implications for program development cut 
penditure of 6 percent of global gross national prod- across the entire school curriculum and all grade 
uct on arms. Global education must focus the in- levels. Obviously, all of the elements are essential 
quiry of students on a number of basic questions: parts of instruction in history, geography and the 
What is security? What alternatives to armed con- other social sciences. But literature, music and the 
flict and mutual destruction are available in provid- arts also have a great deal to contribute to the un
ing security? What is the relationship among sec- derstanding of human values, the expenence of peo
urity oolicies and policies related to other issues pIe in coping with persistc:nt problems, and the 
such as development, the environment and human development of a historical perspective. Not only 
rights? How can individual citizens influence the is the study of systems fundamental to science and 
security policies of their nations? mathematics, but the application of scientific knowl-

The fourth essential element in our framework edge is basic to solving our persistent problems. In 
for a global education is the study of the history of the final analysis, school programs will be truly 
the earth. This means, first of all, bringing a histor- global when the distinctive content of a global edu
ical perspective to all of the other elements so that cation is reflected across the entire curriculum. 0 
students understand the development of global sys
tems over time, the evolution of human values and 
cultures, and the antecedent conditions and causes Willard M. Kniep is vice president in charge of re
of contemporary global problems and issues. search and development at The American Forum for 

It also means avoiding the teaching of "world" Global Education, 45 John Street, Suite 1200, New 
history as if it were only the history of Western York, N.Y. 10038. 
civilization or the spread of Western influence to 
the rest of the world. In the United States, and per- __ 

haps in Canada, as well, world history often is-........... .- - -

taught as the history of separate regions with little-.... ............. 
attention given to relations among them. Usually 
these histories, going from Plato to NATO, focus 
on the development of the states that are most power
ful in the contemporary world. The approaches we 
take to history must contribute to understanding to
day's worldwide interdependence by emphasizing 
the historical roots of that interdependence. 

Such an approach will emphasize the historical 
contact, borrowing and interdependent relationships .::.

among people and their civilizations and cultures, ... .. ,, 
which were accelerated through trade, warfare and 
lauid ingratiun and are transformed in today's world 
of global air travel and satellite communication. 
This perspective gives our students a basis for un
derstanding present world relations in their histori
cal context. This is particularly true for under-
standing relations between East and West, between 
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New Purposes for a New Era 

based and the related terms knowle-4ge-based, knowledge work, and
learning-based.At present there is no standard meaning for these 
terms, so I will explain my intent when I use them. Following

New Purposes for a New Era 	 Drucker's lead (Drucker, 1974, for example), I define the termknowledge work as putting to use ideas and synbols to produce 
some purposeful result. Work is simply physical or mental effortReinventing Our Schools expended to produce something. Thus the term knowledge workfocuses attention on the idea of expending mental effort. At this 
moment, the reader is engaged in knowledge work in an effort to
understand my meaning. As I write these words for the anonymous
reader, I too am engaging in knowledge work, for I am trying to 
construct a pattern of symbols (words and ideas) that will convey
what I intend. 

To say that American society is shifting from an industrially
based society to an information-based society is to say thatM 	 theMuch of the initial force behind the present school 	 means of production increasingly invo~ves the use of information (aform movement grew out of concern 	

re- form of knowledge) to increasethat American education was 	 wealth and improve living standards, health standards, and education standardsnot preparing students 	 as well. In anto compete in the emerging information- information-based society, knowledge work is the primary mode ofbased global economy. Given that our present system of schooling work, since information provides the primary means by which workwas designed to meet the needs of first an agrarian rural society and is accomplished.then an urban industrial society, it should not be surprising to find To many people, unfortunately, the argument 	that Americathere is a need to redesign our schools. Such a redesign must begin, I is becoming an information-based, service-oriented societybelieve, with a fundamental reconceptjalzation 	of the purpose and means
that manufacturing will play an increasingly small part in the U.S.vision that will provide the framewu,-k out of which restructured economy. Such a view is misguided. The point is that the basis forschools might emerge to meet the needs of the twenty-first century. manufacturing will shift from an emphasis on machinery and mus-This chapter indicates a direction that might 	be pursued in the cle to an emphasis on the management and use of knowledge.quest for a new vision of schools and sc:hooling. Consider, for example, that at present fewer than 2 percent ofThe Knowledge-Work Society Americans farm, yet America's farms produce more today than theydid when the country was agriculturally based and over half the 
population was employed in farming. What accounts for this fact?Nowadays it is commonplace for management theorists,journalists, and futurists to argue that America 	is becoming an in- Obviously, ihe American economy's shift from an agricultural baseformation-based society 	
to an industrial base accounts for many improvements in farm proand economy. There is, unfortunately, a ductivity-at least until recently whengreat deal of misunderstanding regarding 	 the applications of knowlthe term information- edge to farm problems (genetic engineering, chemical fertilizers, 

34 	 improved nutrition for livestock) brought about dramatic improve
ments in yield. Farms did not get more productive because a stron
ger and faster breed of horse was produced to pull the plow. Farms 
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became more productive when reapers and tractors were invented.Machine power is different in kind from animal power, not just 
different in degree. Agricultural production increased even morediferenatindegre. Aknicltural pwokersbegato ireaseevaentmoe 
drama tically when knowledge workers began to turn their attention 
to agriculture. Knowledge work is different in kind from physical 
work, not just different in degree. And the application of knowledge 
can magnify the effects of manual work and the work of machines 

many times over. 
The basic argument that compels many business and labor 

leaders to commit themselves to improving education in America is 
the argument that the only possible way for America to compete in a 
global economy and maintain the present standard of living is to 
increase the capacity of the citizenry to do knowledge work ancl 
to increase the number of citizens capable of such work. Jobs that do 
not require a significant use of knowledge are too labor intensive 
to demand the wages American workers are paid. If these jobs are to 
exist at all, they will exist in lands where labor i5 cheaper-or Amer-
ican wages will be depressed to the global rate. The alternative is to 
enrich the knowledge base of work in America and develop a work 
force that can employ this base effectively and imaginatively, 

Thus if manufacturing is to be maintained in America, the 
basis for the production of goods must shift from investments it, 
machines to investments it knowledge. And investments in knowl-
edge are inherently investments in people, for humankind is the 
only knowing "kind" so far as we know. 

An Important Aside 

The images I will shortly explore cause me to use words that 
1know from experience make some educators, journalists, and uni-
versity professors uneasy if not outraged. I will, for example, refer to 
students as knowledge workers and customers of knowledge work, 
teachers as leaders and inventors, the curriculum as raw material, 
and principals as leaders of leaders or leaders of instructors (rather 

[ 	 than instnictional leaders). I will equate schools to corporate enti-
ties like IBM. and I will suggest that superintendents might better 
be thought of as CEOs of the largest knowledge-work business in 
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the community rather than as priests to be treate'd with respect orplant managers to be bossed around.For 	many this image is at once too commercial and inher-
Frmn hsiaei toc o omriladihrently anti-intellectual. The idea of the student as worker suggests to 

many the idea of drudgery and compliance rather than excitement 
and creativity. The view of the school as a knowledge-work enter
prise suggests that one is simply legitimating th schools as hand
maidens to business interests, just as Marxist and neo-Marxist schol
ars have long asserted is already the case with schools in America. 

Are not words like student and teacher perfectly good words, 
critics will rightly ask? Should the effort not be to invest these words 
with respect, rather than invent new words and a new jargon? The 
problem is that these words now convey meanings that are antitheti
cal to the way schools should be structured if they are to serve the 
purposes the twenty-first century will impose. For many, teacher is 
synonymous with instructor and conveyor of knowledge. In schools 
of the future, teachers will not be sources of information; they will 
be guides to information sources. Too often the word student stirs 
up the image of a child sitting passively, receiving instruction from 
an adult. In the school of the future, students will produce knowl
edge, not simply receive it. 

The need to use new language to create new thoughtways 
seems clear. But the reason I have chosen the language used here has 
to do, as well, with my view of the nature and effects of knowledge 
work wi.hin the context of a democracy. I will begin my argument 
there. 

Knowledge, Power. Democracy, and Equity 

"Knowledge is power," so Francis Bacon's saying goes. His
torically such statements have found more basis in the pious hopes 
of academics and philosophers than in empirical fact. In early 
colonial days and up through the Civil War, landownership was 
power in America. Indeed, in many states the right to vote was tied 
to ownership of land. It was assumed, of course, that landowners 
would also be among the more knowledgeable in the community, 
for they had the wherewithal to buy education. But the sons of 
landowners did not get a college degree to get power. They went to 
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college to confirm the powe they had and the status to which they 

After the Civil War, ownership of the means of production (I 
am not a Marxist, but I am a realist) became another avenue to 
power. Certainly in,,entors like Edison used knowledge as a basis of 
generating wealth, but many of the most wealthy and (as Edison 
illustrates) most inventive have had little formal education. Andrew 
Carnegie built libraries, but he was riot a graduate of the academy. 
Certainly there has been a high correlation between education and 
income, but it is debatable whether education produces income or 
income produces education. Certainly the link between education 
and income, and between education and power. is not as direct as 
some would have had the young beie,e. Now, however, it is becom-
ing clear that as American so. iet,, becomes more information-based, 
those who have knowledge and know how to use it do have power. 
Indeed, the major democratic revolution that many reformers have 
looked for may come about precisely because the means of produc-
tion in an information-based society is based on knowledge and the 
ability to put it to work to create, to invent, and to solve problems, 
Those who have knowledge-work skills will have access to the levers 
of power and those who are denied knowledge will be denied ac-
cess-Just as those who owned no land were denied the vote in the 
early days of America's democ-ratic experiment. 

Put differently, unlike land that one can get through inheri-
tance, luck, or fraud, as well as through hard work. planning, and 
initiative, knowledge is not as easily controlled (though despots try 
and nation-states sometimes succeed). Above all, the ability to use 
knowledge is a private and personal possession. Companies can, 
perhaps, buy knowledge workers, but they can never own them; this 
is one of the reasons why large companies do so much to engender 
employee loyalty and are so fearful of industrial espionage and corporae rides. nowldgewor-siftey re oodat wat heydoscious
porate raiders. Knowledge workors. if they are good at what they do, 
are of much more value to employers-and to the body politic-
tanthse oer have answithdrawal ify bimportancethan the muscltheirawn 


nowde r herwithdraalffi 
 usce a brawn.
Knowledge workers, to be effective, require a much more 

open environment than despotic states and nondemocratic regimes 
are likely to tolerate. Indeed, a reasonable argument can be made 
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that one of the compelling forces behind the current wave of reform 
in the USSR is the recognition that the Russian economy, like the
American economy, can only succeed on the basis of effective appli
cations of knowledge and that the tools of the despot do not nurture 
the growth of knowledge or the gtowth of knowledge workers. 

g As o rve h o wros e r e tho h workrs. 
ideas and symbols are resstolerant of authoritarian leaders than 

those who are ill at ease in the world of ideas. These well-educated 
people-who have been referred to as "gold-collar workers" (Kelley, 
1985)-are as interested in life-style as in standard of living. Cer
tainly, few youngsters who graduate from high school and go no 
further with their education would be considered gold-collar work
ers. But the kind of work now being done by gold-collar workers, 
and the values that this form of work seems to engender, will surely 
be taken into account by corporate America. And what affects the 
structure of corporate America will, eventually, affect other institu
tions as well. 

It is reasonable to expect that, as the American economy 
becomes more information-based and as the mode of labor shifts 
from manual work to knowledge work, concern with the continu
ous growth and learning of citizens and employees will increase. 
Moreover, the conditions of work will require one to learn to func
tion well in groups, exercise considerable self-discipline, exhibit 
loyalty while maintaining critical faculties, respect the rights of 
others, and in turn expect to be respected.As I remember my ideal
ized civics lessons, this list of characteristics could as well be a list of 
the virtues of a citizen it a democracy. 

I am personally persuaded that the professional leaders who 
work in and around many of America's advanced knowledge-work 
businesses IBM, the Bell Companies, AT&T) are more socially con

and ethically sensitive than were the robber barons of the past
and many entreprene irs of today. One need not share my optimistic 
view of professional e:tecutives, however, to accept other parts of the 
argument. One need not be an admirer of America's corporate lead
ers (some of whom I admire, some of whom I find abhorrent) tounderstand that in the information-based society, commitment to 
human development and creating the conditions of freedom, 
growth, and respect in the workplace are not simply ethical choices. 

http:respected.As
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Investing in people is simply good business, for in the information 
society, knowledge and the ability to use it are power. And those 
who have knowledge are the employees, 

The Educator's Choice 

Corporate leader after corporate leader, when asked what 
they "want from the schools." in the end respond. "We need people
who know how to learn." Knowing how to learn, to learn on pur-
pose, to learn from class, from books, and from instructors, actively 
to seek information to solve problems, to use others as resources in 
solving problems-these are far more complex qualities to develop 
than simple skill in decoding words and manipulating numerical 
symbols. Schools may not be teaching all children to read, write, 
and cipher, but even if schools were perfect in this regard, they
would not meet the needs of the information-based society America 
is becoming. What is warned is a school system that can ensure that 
all children will learn to read, write, and cipher and at the same 
time ensure that all children will learn how to think. This is a chal-
lenge that has never before faced public education in America. 

The ability to think and solve problems: to take the creative 
turn: to draw upon a rich vocabulary based on a deep understanding 
of language and the human condition-these are all attributes that 
thoughtful business leaders will seek in the future work force, 
Those who have simply "mastered the basic skills" and those who 
get through high school by taking courses that call upon them to 
engage in low-level recall, te be punctual in turning in assign-
ments, and to place their name in the appropriate blank on the test 
forrn ma,, get diplomas, but ,hey will not do well in America of the 
twenty-first century. 

Those who are committed to school improvement (as op-
posed to school reform) have set for themselves the task of assuring 
that the schools improve their capacity to teach the "basic skills" to 

( all children. Confronted with the failure of schools in this regard, 
especially with those children that educators now call risk,""at 
such a goal seems noble and worthwhile. Much has been learned 
about how such goals can be achieved in the existing structure. 
There is considerable research evidence, for example, that given the 
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way schools are now structured, smaller classes, direct instruction, 
and techniques derived from behavior modification research in 
laboratories do have positive consequences in the acquisition of
basic skills. Indeed, much of the special education enterprise in 
schools is based on such assumptions, as are many remediation 
programs. 

What would happen if schools were structured differently? 
One cannot be certain, but there are some hints. Cooperative learn
ing-a technique of putting children in work groups and assuring 
that children with different backgrounds and differing abilities have 
experiences in working together in productive ways-has proved to 
be effective in developing basic skills in youngsters of wide ranges of 
background and, at the same time, developing skills in thinking, 
group problem solving, and so on. The National Writing Project
(see, for example, Dunham and Mills, 1981). which involves teach
ers and students in active participation in writing and sometimes 
results in teacher and student publications, is another example. 

The problem with most of these efforts is that the present 
structure of schools with their emphasis on lockstep grading sys
tems, classes meeting on a regular schedule, standardized grading 
periods, and skill testing at short intervals (a year is a short interval 
in the life of a human being) creates conditions in which many of 
the most promising innovations are difficult to implement and even 
more difficult to sustain. The present structure of schools simply 
does not accommodate the new means of doing the job. Indeed, the 
structure is so impervious to change that new technologies, no mat
ter how promising, are generally rejected. (See Schlechty, 1976, for a 
detailed discussion of this point.) If schools are to serve the purpose 
that the emerging information-based society is asking them to ful
fill-in brief, to develop students as thinkers, p:oblem solvers, and 
creators-then the structure of schools must be redefined to accom
modate technologies appropriate to the task. 

For schools to become the kinds of organi.,ations they need to 
become, it is first necessary for educational leaders to think of them
selves as leading and working in knowledge-work organizations. 
They must think of themselves as leading organizations whose 
primary purpose is to invent knowledge work for students so they
will learn what they need to know to function in a knowledge-work 
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world and art information-based society. In addition, standards of
performance are high and well established. Thev must be. for good
knowledge-work organizations manage by qualitative results, notby programs a-A procedures. Leadets in knowledge-work organiza-
tions, at least good leaders in g(od organizations, worry more aboutdoing th ,- right thing than about doing things right (that is, the way
things have always been done). Effective leaders know that "if youdo what vou've always done, you get what you've always got."

The point is that a shift to a knowledge-work metaphor does 
not lower standards or force one into an anti-intellectual argument.
Quite the opposite. The knowledge-work metaphor, properly
derstood. trv.tsts on 

un-
standards, for it is standards, rather than rulesand procedures, that govern life among knowledge workers. More-over, knowledge work demands extreme attention to elements of

culture, for it is with cultural elements (ideas. propositions, beliefs,
symbols, and modes of explanation) that knowledge workers work.Finally. like the hospital, knowledge-work organizations must be
atteltive to the needs of the human beings with whom they interact,
for these human beings are the most important resource in the
organization. Knowledge work is human work. 

The School as Knowledge-Work Organization 

Implicit in the image of schools as knowledge-work organi-
zations is the idea that there would be a fundamental shift in the way curriculum is conceived. Rather than viewing the curriculum 
as a body of lore to be passed on to neophytes (usually with theneophytes in a passive, receiving role), rather than thinking of the
curriculum as an assembly line down which students go, different
tracks for different qualities of raw materials (students being the raw
material), and rather than thinking of the curriculum as a prescrip-
tion to be administered to each student depending on '.is or her
needs and deficiencies, in the knowledge-work school rme curricu-
lum becomes a body of material to onbe worked by students,
processed by students, molded and formed by students. In effectthe curriculum becomes the raw material for the knowledge-work 
process. 

Rather than being concerned with scope and sequence, teach-
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ers would concentrate on richness and texture. The assumption, of 
course, is that the richer the curriculum (I did not say the more
diverse), the richer the knowledge-work products will be. If thetexture of the curriculum is such that students can grasp and handle
it (intelieciually speaking) as opposed to some of the pallid materials that now confront them, surely more students will be attracted 
to the fie' A knowledge work. 

In the knowledge-work frame, students are at one and thesame time workers and ct'stoners. As workers. students are active
participants in the knowledge-work process. Their job is to take theknowledge embedded in the curriculum and process it in a way that
makes it their own. As customers, students are provided with knowl
edge work. for the product of school is knowledge work that getsstudents engaged in working on and with knowledge and keeps
them engaged. Getting and keeping customers for knowledge work
is as much the business of schools as getting and keeping customersfor automobiles is the business of Ford Motor Company.

Teachers become both inventors and leaders. On the one
hand, teachers are called upon to invent knowledge work for stu
dents at which they will be successful and from which they will 
learn things that are valued by society and its leaders. On the otherhand, teachers are called upon to get students to do knowledge 
work. And getting other people to do things is the art and science ofleadership. Thus the argument regarding the teacher's role in cur
riculum leadership and instructional leadership becomes moot, forbuilt into the school as a knowledge-work enterprise is the icea that 
teachers are leaders. 

What, then, is the role of the principal, the superintendent,

the board of education? In some ways the role of the principal and

the superintendent reverts to a 
bygone era when the schoolmaster 
was viewed as the chief priest. There are, however, very real differences between knowledge-work organizations and tribal induction 
centers. In knowledge-work organizations, good ones at least, topleaders and middle-level leaders, in this case superintendents and
principals, view themselves as leaders of leaders, creators of condi
tions in which other leaders thrive, and developers of leaders. In the
school organized to pass on traditions and lore-that is, the school 
as tribal center-tradition and paternalism create a system of rights 
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and privilege that make it difficult for innovative arrangements to 

emerge. 
Leaders in knowledge-work organizations manage by valuesand results. They do not manage by programs or tight supervision;

they direct, not control. Leaders in knowledge-work organizations 
cause others to decide, they orchestrate, they coach and encourage.
In knowledge-work organizations, leaders lead through teaching
and sometimes preaching. Leaders of leaders in knowledge-work
businesses-well-run knowledge-work businesses-express visions
and assess results. Such is the role of the principal and superinten-
dent in the school envisioned as a knowledge-work environment, 

In specific terms, the principal becomes a middle-level execu-tive in a corporate enterprise (Indiana itscalls school systems
"school corporations" and has done so for years) and the superin-
tendent is the CEO. And as with other top leaders, one role of the 
superintendent is to educate others, including other community 
leaders, about the nature of the education enterprise, its problems,
and its r.iospects. The superintendent in fact becomes the chief edu
cator of the community, for the superintendent's role is to educate 
the community about education. 

For superintendents to carry out such role,a the conventional relationship between the school board and the superinten
dent must change- The job of the board would be, as 
it should be in
 
any case, to make the superintendent successful, 
not simply to set

policy and monitor performance. If the superintendent fails or 
the
school system fails, then the board has failed. Indeed, any board thathires a superintendent with whom it is later dissatisfied should look 
to its hiring procedures or its own lack of clarity in expectations.
Perhaps the greatest test of a board's competence-and a condition 
for which board members should be held most accountable-is the
employment and support of top leaders who succeed. Top execu
tives do fail, but good top executives scldom fail ii they have astrong and knowledgeable board. If the top leadership of a school 
system fails, either the board has failed to select wisely or it has
failed to support a good leader. In either casc, the failure of top
leadership in schools, as well as in other enterprises, is a failure inthose who hired them. (See Schlechty, 1987, for a detailed discussion 
of school board/superintendent relationships.) 
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Concluding Remarks 
Assuming that the reader is convinced, as I am convinced,

that there is a need to bring about fundamental reform in schools 
and assuming that the reader agrees that the knowledge-work meta
phor provides a useful frame for discussion, what else is needed? 
There are, I ,hink, three imperatives. First, some mechanism must
be created for articulating and disseminating a vision of schools that
is compelling within the local context. Second, a strategy must becreated for developing and marketing the vision in a way that meets
local needs. Finally, decisions must be made about which structuralelements must be changed ,opursue the vision, and a strategy must
be devised for ensuring that thesc changes are made and institution
alized. The rest of this book is addressed to the issues raised by these 
three imperatives. 
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THE SUMMARY IN BRIEF 

Have you ever been involved with a team 
of peol)le who functioned together s11-
perbly? It may have been in business, 
school, or spirts, but Iit problably hap-

pened only once or twice ill your lifetq ,I)lL 
trusted ,,each tother, coii pIe men ted each other's 
strengths. cor)pensated lftr each other's weak-
nesses, aimed lfor goals higher than anyone igii ht 
have dared inldividually a rid atsa result pro-
duced a1 exti:,)rdinary OuttcOiiie. 

Such teaIIs ,:isplaIy special characteristics: Fach 
lieiber is corin itted to continual i'prtweiient, 

each suspends judgnient as to whatS p)ssible ad 
so removes niental lirinitations, each shar'es a vi-
sion of great ness, and the tearn's collective IQ is 
far' greater thlln any iIdividuIa l's. Tcain I:rembers 
also) r'ecogiLze ard understaid the system il 
which they operate a how they can it.1rid inflf'ucrice 

These char'acteristics describe the essence of' a 
learriing organ ization. As with any tean, the or'-
gani zat iton doesn't Start off r'geat, it ICrns to be 
gr'eat. In this su inmtary you'll begil to see how 
you cai recreate that special atniosphere tIoughi 

tie practice of each of five disciplines: systems 
thinking- personal mastery, mental models, 
shared vision, and team learn ing. 

Sound un+ConIventional? Well, if VoL hae trotI-
Mle inotivatirig your troops or working With your 
cOtIiterparts iII other flunctions, then you'll prol
ably agree that tradiiioail top-down manatement 
has outlived its Lseful ness. The vorld is too corn
plex for one leader to figutire it all out arid i inpose 
Ihis or her views on the rest of, the ortanli/ation. 
The organizations that Will excel in years to conie 
will be those that understarild hoV to ain tie corn 
in itm,'nt of' enployCes at all levels aid cont iiinualI ly 
expand their capacity to learn. 

Iha the new learniring organ iiatio, your Ileople 
vIWill Mili gh, lear'n to Cleate the results they de

si re, and r'eap the hot torn -litre beriefits recessary 
to sustaii+ success iII the global marketplace. Says 
Arie )e G(eus, head of' ltlaiiiirg f'or Royal )utcl/ 
Shell, "'File ability to lear;ij l'aster than your corn
petitors may be the only sustairnable cornpet it ive 
advatntage." Read onl I'or a new view of' what the 
corporation call be. 
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F rom an early age, we're taught to break 
apart problems in order to make com-
plex tasks and subjects easier to deal 
with. But this creates a bigger problem 

- we lose the ability to see the consequences of 
our actions, and we lose a sense of connection to 
a larger whole. 

In this summary, you'll begin to learn how to 
see the whole again through systems thinking, the 
fifth discipline. You'll also learn how to gain and 
sustain an advantage by practicing its sister disci-
plines: personal mastery, mental models, shared 
vision, and team learning. 

THE FIVE DISCIPLINES 

THErning l nIFniVo D 

Learning organizations learn to innovate con-
stantly by paying attention to five "component 
technologies." These disciplines are never mas-
tered; the best organizations practice them con-
tinuously. And while organizations develop them 
separately, the presence of each iscritical to 
success: 


Systems Thinking. Systems thinking helps us 
see patterns and learn to reinforce or change 
them effectively. Unfortunately, we usually focus 
on isolated parts of the system instead and then 
wonder why our efforts at solving problems or 
perpetuating success fail. Systems thinking also 
fuses the 6ther four disciplines into a coherent 
whole that keeps them from turning into fads or 
gimmicks, which is why it's the all-important 
"fifth" discipline, 

Personal Mastery. Mastery implies a high level 
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of proficiency, and the proficient can consistently 
bring about the results they desire. In seeking
personal mastery, we clarify and deepen our vi
sion, focus our energy, develop patience, and, in 
general, approach life as an artist approaches the 
creation of a work of art. 

Mental Models. We understand the world and 
take action in it based on notions and assump
tions that may reside deeply in the psyche. We 
may not be aware of the effect these models have 
on our perception and behavior, yet they have the 
power to move us forward or hold us back. 

Shared Vision. No organization becomes great 
without goals, values, and missions that become 
shared throughout the organization. A "vision 
statement" or the leader's charisma is not enough. 
A genuine vision breeds excellence and learning 
because people in the organization want to pur
sue these goals. 

Team Learning. Often it seems that teams 
made up of individuals with lQs exceeding 120 
have a collective two-digit IQ. Why? They haven't 
really learned to work together. True learning be
gins with dialogue, in which members suspend 
assumptions and think together to solve problems 
or chart the fuire. 

SEE THE WORLD ANEW 
Systems thinking is a discipline for seeing 

wholes, a framework for seeing patterns and in
terrelationships. It's especially important to see 
the world as a whole as it grows more and more 
complex. Complexity can overwhelm and Lnder
mine: "It's the system. Ihave no control." Sys-
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Seeing Circles of Causality verb-olect structLtre actually encoura eCs us to 
Though we may see straight lines, reality is see straitght lines, so the first step isto overcome 

made up of circles. our language and its subject- its lili itat ions. 

THE LAWS OF THE FIFTH DISCIPLINE 
The fifth discipline - systems thinking - is 

the cornerstone of the learning organization. An 
anaiysis of systems thinking reveals its laws: 

1. Today's problems come from yesterday's 
solutions. We're often puzzled by the causes of 
our problems, but remembering solutions to past
problems provides insight. For instance, why are 
salespeople spending 20 percent more time 
dealing with angry customers' late shipments?
Because anew manager "solved" the problem 
of high inventory costs some time ago by deplet-
ing the inventory. 

2. The harder you push, the harder the sys-
tem pushes back. We've all felt it - the more 
you try to improve things, the more effor" ;s re-
quired. For instance, say your product starts to 
lose market share. Your inclination is to market it 
more aggressively, so you spend more money 
on advertising or lower the price. But in doing so, 
you take away resources from other parts of the 
company, and quality declines. Inthe long run, 
you lose even more customers. 

3. Behavior grows better before it grows 
worse. Ifyou intervene to improve things, you
succeed, but only inthe short term. When you
increased advertising for your product inthe last 
example, for instance, its sales may have im-
proved. When your short-term success turns 
into long-term decline, however; it's hard to rec-
ognize the connection between the two. 

4. The easy way out usually leads back in. 
When we stick to what we know best and apply
familiar or textbook solutions to problems, we 
find comfort. Relying on familiar solutions even 
while problems persist indicates nonsystemic
thinking - the "what we ne3d here isa bigger 
hammer" syndrome. 

5. The cure can be worse than the disease, 
The familiar solution issometimes not just inef-
fective, it can be dangerous. For instance, it's 
tempting to call in aconsultant to deal with a 
personnel problem. She comes in,solves the 
problem, and leaves. But you've simply shifted 
the burden to an intervenor, who becomes more 
necessary and powerful as problems recur. 

Any long-term solution must permit the sys-
tem to solve its own problems,

6. Faster is slower All natural systems, whether 
ecosystems or organizations, have an optimal 
rate of growth that isfar slower than the fast pace 
most of us think isdesirable. The system will 
compensate for fast growth by slowing down, 
even if it means death. 

7. Cause and effect are not closely related in 

time and space. Most of us assume that cause 
and effect occur close together. That makes it 
hard to find the causes that effects - like sag
ging profits or drug abuse - indicate exist. The 
first'-ep in learning how to view reality system
ically is to dispense with simple cause-and
effect thinking and learn to see that often we are 
at the root of our problems, not external adver
saries or events. 

8. Small changes can produce big results, 
but the areas of highest leverage are often the 
leas! obvious. Small, well-focused actions can 
produce solid improvements - but only ifdone 
inthe right place. This iscalled leverage. Unfor
tunately, it's hard for most people in a system to 
see where these high leverage points lie. Learn
ing to see the structure rather than the events it 
produces isa good beginning. 

9. You can have your cake and eat it too, but 
not at once. Sometimes knotty dilemmas, from a 
systems point of view, aren't dilemmas at all. 
Once you change from a"snapshot" to a "proc
ess" mode of thinking, they appear cifferently. 

For instance, for years American manufac
turers thought the choice was simple: high qual
ity or low cost, but not both. Infact, manufactur
ing process improvements can lead to less re
work, fewer quality inspections, lower warranty 
costs, and reduced advertising expenditures, all 
of which lead to lower production and marketing 
costs, and higher quality. Manufacturers who 
discovered this, however, learned they couldn't 
have both immediately - they had to wait months 
ifnot years for the cost benefits of aquality pro
gram to become clpar. 

10. Dividing an elephant in half does not pro
duce two small elephants. Systems are alive, 
and their character depends on the whole. To 
understand difficult managerial problems or 
plot strategy, you'll have to see the whole system 
that generates the issues. 

An old Sufi tale makes the point: Three blind 
men happen along an elephant inthe road, and 
each touches it to see what it is. The first man 
feels an ear and decides "it is broad, like a rug."
The second man holds the trunk and decides it 
is a straight and hollow pipe. The third man 
touches the front leg and decides it's "mighty 
and firm, like apillar." 

These men are like the heads of manufactur
ing, marketing, and research ina large organi
zation. All have a hold on adifferent aspect of 
the system and have trouble seeing how their 
functions interact. 



These diagrams show that even so simple a 
concept as "filling a glass of water" is itsystem.
Normally we view the event like this: 

But as we fill the glass, we watch the water 
level rise and monitor the gap between the pres-
ent level and the levl to which we want it filled. 
In this "water reguliation system," there are five 
variables: our own desired level, the current water 
level, the gap between the two, the faucet posi
tion, and the water flow. These variables are or-
ganized in a circle or loop ol cause-effect rela-
tionships called a feedback process, a process 
that works continuously to bring the water to the 

desired level: 

Lev++,., A.cr-,P°"rt°" 


AP,, 

WAT v 


• , rsystem's 
L" '. 

In English we might say "I am filling the glass
of water," which implies one-way causality. ,'ven 
more precisely: "My hand on the flucet is coil-
trolling the rate of' water flow into the glass." Yet 
that describes only half of the process the-
linkages from faucet position to water flow to 

water level. 


You can see from the diagram that it would be 
just as true, though just as incomplete, to say,
"The level of water in tile glass is controllingimy
hand." Most complete: "My intent to fill a glass 
of water c,'eates a system tha caiuses water to 
flow in when the level is low, then shuts ol the 
flow when the glass is full.'- The structurc, in 

other words, causes the behavior. 


Seeing the world in tern.r, of' caisality ("I am 
filling the glass of water") shows that we believe 
ourselves to be at the ceiter of' reality and opcr-
ating in a world of' inanimate objects. From a sys-
tens perspective, however. Ilu mats are part of' the 
feedback process, not apart from it. 

Seeing the world from this point of view ca uses 
a ma jor shift in awareness, bccaiuse now you are 
conscious of' how you conttinually influence - anid 

are influenced by - reality. 
Linear thinkers are always looking tr a thing 

or person who is respomsible. Systems thinkers 
take oil greater responsibility for events, because 
their perspective sugCests that ever'y*One shares 
responsibility for problems generated by tsystem. 

Reinforcing and Balancing lFeedback, )elays 
Rei/brcing feedback in systems is an enCine lbr 

growth or decline, and Understanding how it op
erates permits you to influence the system. A 
simple exa mple is the "virLuous" cycle, or snow
ball effect. Many good frOdt.IrCs build word-of'
mouth sales. And the more poducts sold, the 
niore mlouths there are to talk about the product, 
which leads to greater sales. 
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AclrtnAccelerating growth or dCclinC (the "vicious' 
cycle) usually does not run unchecked by nature, 
of course, because reinlf'ircing processes don't 
Occur inisolation. lillik c ill lcLered, whichi ite 
are a fbrrn of halan'in, feedback, the second ba 
sic element of systems thinking. 
Bh
aancing systems seek stability. If you like the 

goals, you'll be happy. If not, you'll have 
to change the goal or weaken its influence or else 

oillur isto chaiigC matters will collie toou 

naught.
 

Such systems seen) to have their own agenda, 
because self-correction mechaniims try to ma in
tain a goal. For instance, take a ialia er fcced 
by budgetary constraints to tri i staft' Because 
th,, work level remains the sa me, the saviigs are 
lost ih'oui l farming oul the work or paying over
time. This balancino svsten's acerida? Tb get a
 
certain aimount of work done.
 

)eh'vs, iriterruptions between actions anid their
 
consequences, are the lhiid inildirg blok in sys
telms language. l)elays inparticular make it seem 
as if syste ins have minds of thleir own. You ict 
delays everywhere: 'Oi invest now to ca in Itt lure 
benelits, you hire a person who miay iiot be pro
ductivc for a f'ew Morths, or you spend money on 
a project thatimay take years to develop. 

These delays are easy to see, thougl most arei't. 
The delay htween planning aind then buih.li ii 
new off'ice space. Ibr instancc, olflen I'Lstills in an 
overbuilt market that hank rupts developers. 

Consider this diagram. Ihrelresents adjUsting 
the water teiifperatiure il a shower. If'there'. a 
ten-second delay intemperature change alter 
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you ve turned the knoh, you're sure to over- or 
undercompensate until you get the temperature 
just right. lyou're too aggressive, you may sCa ld 
yourself - which is why aggressive moves in the 
busi ness world may do exactly .the opposite of 
what you intended. Each adjustlent i this hal-
ancing process leads you to your goal of' a 
desired water temperature. 
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Now let's see these principles inaction. 
You II of teii finil that the patterns controlling

the events von encounter recur time aiid again 
When you start to recogn ite thleri, they'll provide
insight in[to your personal and business alfiairs by 
perm ittirig you to see the whole system that gen-
era'es atproblem arid not List aniaspect of it. 
Moteover, recogn it. n such "'archetypes"' sug,-
gests leveragce points where one can change the 
systeni and tlherefl're the events it cenerates. 

The "Limits to (;rowth"' Archetype 
One a~chtvlpe ((,f"la ny )is cal led Il.inilits to 

Growthl, and it's a failIiari pattern to busi ness 
peo~ple. What fol lows is an anahl'sis Of it. 

I)efinition: in a limlits-to-growthl pattern, a 
rein forc ing process moves to Prod ice a de sired 
result. It creates sticce ss but alIso secornda ry el'-
fects (seen inlbaharcinrg processes) that slow 
down the process of sticcess. 

Management Principle: l)on 'tl)Lush growth. T'ry 

swiftly, then get bogged difown anrd stop growinrg. 
A farmler in y inrcrease his yieMi by ainiig morte 
arid rnore ler tilier; buit then Iis crop grows larg~er
than the rainlfall can sulstin. A\ person may lose a. 
lot of weight in a crash idiet, then gain it all back. 
You inight initially solve overload prohleinls byworking more hiors, but as stress anil fatige set 

in, your productivity 1)1liunmets.,m 
In each of' these cases, a rei iiforc ing process of 

improvement operates fbr a Ci me, thenrnrins tip 
aga inst atbalIanrcing pr-oce ss that i i its growth. 

Understarndinig arnd Using the Structure: Youn'Il 
f ild this archetype work inrg at all levels in yotir 
organ itation. A hfigh-tech fi rin, for instance, gr ws 
because it can plilp outt inew produlcts very faint,
But as the ntinlher of proiducts arii reveniute crow,so ido tle R&) sTaff ani iCs btiget. The stafI be-

Comes Jnc.casingly hard to oversee. and the bur
den falls on tile engineers themselves to manage
it. As a result, they spend less time on engineer
ing, which leads to lonCer developriient times and 
a slowdown illthe very factor that created tile sue
cess - the rapid introduction of new prtoducts. 
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The balancing factor, as yoti can see, is the en
gineers' abiiy to niana ge c.ires thei r time con 
st ra ints and tra ining. 

IPatterni of Behavior: ()vertlime. the linmit be
conies mlore powerful, anid aftc r the initial hoonii 
growth levels off or slows so niiuchi Chat thle re in
forcing spi ralI works in reverse and turns into a 
viciotis cycle (revenute falls, so R&I) spending 
falls, so prod uct introduction slowrs, and revenue 
fallIs still lower ... 

Broy to Achiev'e leverage,: Most p~eople Ity to 
solive lirnits-to+-growthIiprob~leni sby push ing ha rder.In this case thley inlight work longer hours, beci n 
eveii iiore developrileri proiect s to offset those 
that a.re bogged do~a ri,add salespeople to sell 
nmre, or inrcrease thle advertising budget . Early in 
thle prtocess these strate cies may seeii to be c lfec
tlive --you starlt intri new produtct,, atdutc ing a 
faster rate anrd revenutes b~eg in to rise aglain. 
Nonetheless, thle harder you pish, ile nioie the 
balancing process resists your eflorts. 

Thle point of leveragec iies in the baIa ncinrg
to fi ndl arid remove thle lfactor; that Iiinlit it. loop, not thle reiniilfrcinrg loop, so the task is toNo etssel ato.hsepinilsyner'abltvt naltte(ivl terlite O5

Where It Is Iound: Tour orgariiza tioni may grow identify arind chance the liiiiinc factorh. Inlthet
 
exa nple, thle [rich-tech fi rin o, titt of its
t'C lI 

decl inte Lintlil it recogn i/c thfat a coimiplex re
search anrd eniigineeri iig tir riieqciuires skillftil 
inanalgenent. It can solve its i)robleni in a ntin
h~er of ways: l)ccentrali/inc, finiding nagaers 
ski Ill inlha nilIinrg engineers, or by Ctrainingerieers who wutiId prefr the cha Ilenge o 

iaciii . 

lIK'R S() N l \ l.iSiE RI 
O)rca nitat ions can learn on ly if the: inilividtiaIs 

in theii are learn in.c. "lPersona I iiastery"' is the 
phrase used to ilescr~ibe tIhe discipIlime of personal 
gr-owth, tile goal of which is to expanrd one's abhilI
ity CI)prodtuce idesi reid resuilts.
 

PersonalI mastery emnboilies twov¢
concepts: First,those ergagel ini tlythe il iscipline coIti i a clrity 



what's important to them. Second, they constantly 
attempt to see current reality inore clearly, 

Those with a high level of personal mastery feel 
a sense of purpose behind their goals- for them, a 
vision is a calling, not just a good idea. Lifelong 
learners, they are inquisitive and feel connected 
to others and to life itself'. They feel part of a 
larger process which they' can influence yet not 
entirely control. 

The Discipline of Personal Mastery 
It's best to approach perso ,al mastery as a dis-

cipline, a series of practices and principles that 
must be used to be useful. Here are some of the 
elements: 

I. Personal Vision. Most people have goals 
and objectives, but no sense of a real vision. May-
be you'd like a nicer house or a better job, or a 
larger market share for one of your products. 
These are examples of' focusing on thle ieaIs, 
not the result. For instance, maybe you want a 
bigger market share itorder to be nore prof-
itable in order to keep your company independent 
in order to be true to youaPurpose instarting it. 
]'he last goal has the Most value, while the others

ed-iens mespeciall
are means to an end - neans that might change 
over time. The ability to focus oni ilt i m ate desires 
is a cornerstone of' personal mastery. 

Vision difl'rs fromof purpose. Vision is a definite . 

picture of a desir,'d f'uture, while purpose is more 
abstract. Vision: Put a man on the moon hy the 
end of the 1960s. Purpose: Advance ian's c;pa-
city to explore space. 

Nothing happens until there is vision, but vision 
without a sense of' purpose is equally f'utile. Per-
sonal mastery, then, is a discipline of continually 
focusing and rel'ocusi ng on what one truly wants 
- the vision. 

2. Holding Creative Tension. There are 1.mi-
avoidable gaps between one's vision and eurrent 

reality. You may want to start a comlpany but lack 
the capital, "or instance. Gaps discourage us, but 
the gap is itself Ihe source of' creati, energy. It 
provides cieative tension. 

There aire only two ways to resolve tile tension 
between reality and the vision. Either vision pulls 
reality toward it, or reality pulls vision downward 
(i.e., you lower the vision). Individuals and corni-
panics often choose the latter, because it's easy to 
"declare victory" and walk away front a probleni. 
That releases the tension. But these are tile dy-
nam ics of compromise and ieldiocrity. Truly 
creative people use the gap between what they 
want and what is to generate energy for change. 
They renin true to their vision, 

3. Commitment to the Tfruth: A relentless 
willingness to uncover the ways we limit and de-

ceive ourselves, and a willingness to challenge 
the way things are characterize those with a high 
degree of mastery. Their quest for truth leads to a 
deepening awareness of the structures that under
lie and generate events. and this awareness leads 
to the ability to change tile structUre to produce 
tile results they seek. 

MEN'TAL MODEILS 

Why do good new ideas rarely get put into 
ptactice? Often becuse the COflictwith dfeepl-

Canyitral maes o ew i i t 
comfany workf These mental models limit us to
familiar ways of thinking and acting much to ourdetriment hat's ianagi nc CIIta Inmodels ihy 


t I
discoverin them, testing their validity, and 

i 
cept for'learn ing orcan i/ations. 

Mental models govern how we inak, sense of 
tile world and how wc take actiLon in it. An easy 
example ISthe generali/ation 'people arc un 

trust rtple senis i tion "apcl hre
 
t sentiment shapes howrusworthy." ,Such aow we
 

Mtald how we percei hemuhacts of others.
 
M il n busius. Fo p
ilhsness settlis r years thesely inLe Geein iioets. aonerwidely held "mnltal Inodels" 111101g Genlil 

Motors in a nagers shaped the way GM designed 

and proilduced cars:-- ''GM is in the bussiness of iia king money, not 
,,
 

cars. 
-- ''Cars are pinmrily status sylbols. Styling is 
therefore more impcrtant than cuinlity."
-"he Anemican c:rr Market is isolated from 

the rest of the world." 
- "Workers do not have an iiportant impact on 
productivity or product quality." 

These principles served the industry well for 
years, but instead of' recognizing that they were
assuinpt ions that worked well in response to par

ticular conditions, GM felt they were fciets -- tile 
rules for success ill a1v tiie o! place. When ,lapa
nese and German at'tomakers taugh.lt tile Amer
ical pulic to appreciate LtluI ity'. (GMlost sigini fi
cant market share. 

Incubate a New Business Worldview 
Royal l)utch/Shell, among others, hits dis

covered that just as metital iodels Call iinpede 
learning and busi ness growth, So 00 caI they ac
celerate thenI. Shell understands that by helping 
managers identifly their assuinpt ions, look for 
contradictions in themII, aidlIi'reai up new stra.tt
egies based on new assuI Inpt ios, it cainmaintain 
a real coimptitive advantage. 

In 1973, a Shell planning group researched the 
mental models that shapedlIie actions of its inaii
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ORGANIZATIONAL LEARNING DISABILITIES
 
Most organizations don't live as long as a per-

son. A 1983 survey showed that a third of the 
companies inthe 1970 Fortune 500 had van-
ished. Why? 

The following corporate learning "disabilities" 
which arise when we view the world inlinear,

and not systemic, ways - explain the high mor-
tality rate for all companies. The antidote for any
of them is to begin to practice the five disciplines
of a learning organization. 

1. "1am my position." Most people confuse 
their jobs with their identities ("I'm an accoun-
tant"). While they understand their daily tasks,
people don't understand the purpose of the or-
ganizational enterprises they take part in.In-
stead, they see themselves in asystem inwhich 
they have little power and no need to take re-
sponsibi!ity for poor results. 

2. "The enemy is out there." Some organi-
zations and people find an external agent to 
blame when problems arise, a result of looking
at the world innon-systemic ways. Focused on 
our positions, we can't see how our actions have 
an effect beyond their boundaries. Focusing on 
an external enemy isalmost always amistake 
- usually "out there" and "inhere" are part of 
the same system.

3. The illusion of taking charge. "Pro-
active" managers are encouraged and admired 
when they tackle problems fast, but istaking ac-

agers. The OIroup then showed the nianacers hoW 
their prevailing view - that the oil husiness 
would contiltiue as usual - was based on certain 
assumptions concerning the nMtUrC of the 1)0111-
ical world and the oil industry. The planners also 
showed how none oi thCse assumin pt ions would 
hold truc inl the years to comC. 

As a result, managers bia n to construct new 
mentul models based oiinew 11iotns: thatissupt 
oil exp)ratitoi would have to ,',pand: refinery
buildirg wOuld have to slow: and that hcCausC 
different nat i0s would respond differently to 
events inthe world to come, local control flbr 
Cch division would be the best policy, 

When the OPEC eiibargo of' 1973-74 hit,
ShCll was iiiuch better prepared than other oill 
:orltipnies to adapt. Compcitors reig neld in di-
visions arid centra li/ed c1rit1rol. as 1iany coMipa 
lies do iria crisis. Shelf did the or)pposite, which 
2ave their operating conii ies inucli iiiore free-
loin to maruetrver, and the coin paiiy ICft the 1970s 
is the strongest oflthe top seven oil conilmnies --
n no simill part a result of dissol virg tired, out-
kated mental models aird constructing new ones. 

tion against an enemy on the "outside" really
proactive? "Proactiveness" isdisguised reac
tiveness. Being truly proactive moans seeing
how we contribute to our own problems and 
solving those first. 

4. The fixation on events. We're dominated 
by events: last month's sales, the new budget
cuts, who got fired, product introductions, and so 
on. "Events" distract us from seeing long-term
patterns of change that lie behind them. That, of 
course, inhibits us from understanding these 
patterns. Slow, gradual processes like environ
mental decay, the erosion of the education sys
tem, or ageneral decline inproduct quality are
 
much more destructive than sudden events.
 

5. The delusion of learning from expe
rience. We may learn best from experience, but
 
people often never experience the conse
quences of many of their most important deci
sions directly. Itmay take years, for instance, to
 
see the consequences of R&D decisions.
 

6. The myth of the management team. In 
most organizations, avaliant, experienced, and 
savvy management team stands ready to battle 
with problems and dilemmas. Nevertheless, 
teams inthe business world tend to fight for turf 
and avoid anything that will make them look bad. 
To keep up the appearanue of acohesive team,
they hide disagreement and come up with wa
tered-down decisions that everyone can live with. 

SHARIE) VISION 
"Whit do wc want !o ,re;,+'?" The answer to 

that junestion is the vision you and your people 
come together to build aid slirc. Unlike the con
cept of' vision that's bandied about these days 
the "vision" that emanates from one person or a
 
small group aid is imiposed ('n the corporatiton

arrtificially -- shared visions Create atCoinni0n
ality that giveS atsense of lrpose idcoherence 
to all the activities the organii/ation carries out. 
Few forces in life a1nd the business world are Is 
powcrfl Ia,, shared vision. 

Shared vision is vital 16r IL'A'n irig organizations
that walit to provide f'ocus a rd energy for its en
ployces. People learn best when they strive to ac
complisl things that nmitter to theiii. In fact, you
can1'1 have a leatningI orgari,11tion without shared 
vision. Tle overatrch i ri goal that the visioii es
tablislhes bririgs about iot ust coiminitminent blut 
new wiys of thinking and acting. It fosters risk
takirig and experimentirg. It Also ericotira Cs a 
coiii imerit to the long terni. 
1tuh
Iding FOrd Motor CoiiiiMany or Apple Coin 

puter would not have been possible without 
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shared vision. Henry Ford envisioned everyone, disciplines of shared vision and personal Imastery. 
and not jList the wealthy, ownliig cars. The because talented tcaMsil arc, necessarily, made u1p 
foulders of Apple believed in the ability ol' the of' talenlted individuals. 
cominptter to empower people. These visions, Because the IQ ofla teani can be much Iliher 
shared by the employees of each organization, thani that of aiv of Its iemnibers. lealls are be
foctIsed energy and created a corn mon identity coill tie key learni inuit in orani/ations. 
among different people, which led to great 

suIccess. A Commonly hield vision Creates tle 
spark that Illlsllorllniatio to createi ts. 

lEncoiralling Vision 

Shared visions emere from personal visions. 
Bill O'Brien, (FO of t,uaover Insurance: "My 
vision is rnot what's important to you. The only 
vision that moliv\atCs you is otir visioi." F'er.otlaI 
visions, of courtse, aie rooted inIn iividiaI's 
valItie.s, concerns. ai1d aspiralions. Personal mas-
tery. the colin initilent to truthIi anid c-eativc tell-
sitn, is the litterial OfIpersoial ,a1id tIIus shared 
Vision, 

Niastering thineiscipline of sllard vision mean.s 
yoti haVe to giVC up the idea thal visions collie 
'lli top 11;tnagCeil1t Or fr1'iia111n institution 

ali/ed platiling process. 'lo begin tile process of
cnclua ustistead sharei~,-viitnleaders
enIcotUra c112cIIO1\ Isiol,dCS mILStist~ l Sl-r-

their personal \'iit rinS artid ask that em ploy'ees 
Ilow them. L.eaders must ask lFr sUport . thel 

be patient Istile shared viSiOLl takes title to 
emerge., It will- grow as leople interact with theirow iivisi- s as pele expiess their 

1lil] learn flowi,,to listenI to lie lreamsl5 of othei's. 
Whn lisisteiinc, 1vW iiisil ts and beliel's into 
wllat'slsOSile w ill Stl lace. 

Bill ()'Brieln offers inIsi dit in to tile trtie lititire 

of' visiot: "'Beiica visionary lealer is not about 
giving Speeches aid insiringih lr Itle Hoops 
sped illy day is prettv rimucll the ame show 
an eXeCUtiVe SpCndls his lay. tei, iga visionary 
lealer is abtilt solving day-to -day iro)iln IS with 
IIV vision in niinl''." 

'I'i'A7\ I il,!'ItNIN(; 

Tealll leaileing is ih plrocess of a-i.nin,1 i a teall) 

to avoid wasted ctiercy andito c'reate helrestiIts 
its liellibers want. TCill IClaninc Ituilds On the 
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( b,, J -t ,J 
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it possible for executives to exanine a shole range of new ideas, management 
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gird and stispendi their vie..own WS 10 bettCl IlCa r 
those of others. 
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Chapter Fourteen 

Inventing the Future:
 
Search Strategies
 

for Whole Systems
 
Improvement 

On the way to the moon the Apollo astronauts made tiny "mid-course 
corrections" that enabled them to land at an exact predetermined spot.
The corrections were small, but because the moon was far away they
made a big difference. It is like that with us. Some of the changes we
make in society, in our lives, or in our organizations seem insignificant,
but over the years they can have major impact.

-Edward B. Lindaman and Ronald Lippitt, Choosing the 
Future You Prefer,1979, p. 4 

Planner Russell L. Ackoff (1977), of the University of Pennsylva
nia, once observed that corporate planning was like rain dancing:
whether or not it brought rain, it made the dancers feel better. 
Ackoffs point was that extending past trends to predict the future 
isan exercise in futility.Economists can't do it, politicians can't do 
it, scientists can't do it, nor, alas, can you and I. 

The Future Search Conference 

What are corporate alternatives to rain dancing on thecrest of the third wave? In this chapter I want to describe an 
extremely promising method for getting whole systems in one 
room and focusing on the future- the search conference. Like so 
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many workplace innovations, its origins are traceable to creative 
extensions of Kurt Lewin's insight that you steer a ship by feed
back from outside, not by how the rudder, engines, or crew are 
behaving. Innovators in both Europe and the United States began 
extending Lewin's work to larger systems many years ago, re
sponding to the psychological stresses of accelerating change. 

In the late 1950s in Great Britain, for example, a forced 
merger led to a serious market crisis in the Bristol/Siddeley air
craft engine company. Eric Trist and Fred Emery were asked to 
help. The pair had recently begun work on the managerial dilem
mas of increasingly turbulent environments (see Chapter Eight). 
To the firm's top managers, suffering, in Trist's words, from "stiff 
upper-lip paralysis," they proposed a week-long collaborative 
inquiry. The group of managers undertook an intense marathon 
dialogue on changes in the world, their industry, and their own 
company- to search for new possibilities. The managers later 
made crucial strategic choices, including a new product line 
integrating the capabilities of the merged companies. In that 
historic conference Emery and Trist (1960) invented a new group 
orientation to help people integrate economics and technol
ogy- the whole open system-in a fast-changing environment, 
and turned around a serious crisis. 

From this experience evolved the "environmental scan"
an integral step in sociotechnical work design in which people 
describe the network of outside pressures on their organization. 
More, Emery, collaborating with his wife Merrelyn, began an 
extraordinary conceptual and practical expansion of the meth
odology, teaching it to aspiring conference managers on several 
continents 'Emery, 1982). The procedure has been used repeat
edly to create common visions among disparate stakeholders 
within corporations, cities, towns, industries, unions, and trade 
associations. More than 390 search conferences have been held in 
Australia, and dozens more in Africa, Britain, Canada, India, and 
Scandinavia. 

The Emerys' conference typically lasts two or three days. 
They begin by mapping the networks of people and external 
pressures linked to the institution under study, what they call the 
"extended social field." They end with action planning for the 
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future. In between they draw on a flexible menu-history, desirable and undesirable features, constraints on change, values to becarried forward, desirable futures based on data produced andanalyzed solely by the participants. Many adaptations have beenmade, from downsizing business firms (Hirschhorn and Associ.atcs, 1983) to refocusing social service agencies (Clarkson, 1981).
Ludwig von Bertalanffy, author of general systems theory,once observed that the same ideas spring up in parallel in diversefields (see Chapter Seven). From the late 1940s on Ronald Lippitt,Lewin's American colleague and a founder of NTL Institute, hadsought, like Emery and Trist, to extend group dynamics learningto large organizations, networks, and communities. Lippitt toohad moved from small-group problem solving to future-oriented

conferences for huge networks. What started Lippitt down thisroad were tape recordings he secured (some with Douglas
McGregor's help) of thirty planning groups in action.

Lippitt was appalled as he heard people build long problem lists, set priorities, generate solutions -a direct extension ofhis own pioneer work in group dynamics. He was struck most byhow voices grew more depressed as people attributed problemsto causes beyond their control. They used words like "hopeless"and "frustrating." Action steps tended to be short-term, designedto deal with symptoms and reduce anxiety.The motivation, noted
Lippitt (1983), was 
to escape the pain induced in part by the
method itself: the piecemeal listing of problems, the solution of
 any one of which might create still more problems.

In the 1950s Ronald Fox, Lippitt, and Eva SchindlerRain.
 man (1973) began speaking of "images of potential"- envisioning what could be instead of lamenting what was. In the 1970s
Lippitt teamed with the late futurist Edward Lindaman, who haddirected planning for the Apolo moon shot. Lindaman believedthat the future was created by our present ways of confronting"events, trends and developments" in the environment. The "preferred future"- an image of aspiration - could be a powerfulguidance mechanism for making far-reaching course corrections.

Lindaman and Lippitt (1979) found that when people plan present actions by working backward from what is really desired, theydevelop energy, enthusiasm, optimism, and high commitment. 
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So "futuring" focused awareness away from interpersonal 
relationships and toward the experiences and values affecting 
everybody. Lippitt adapted that insight to national voluntary 
organizations like the YMCA, and to conferences for more than 
eighty cities, towns, and states (Schindler-Rainman and Lippitt, 
1980). Diverse interest groups could jointly envision desirable 
futures, for example, the PTA, manufacturers' association, do:
tors, community activists, juvenile authorities, chamber of con
inerce, and school board all at once. Searching together gave 
organizations more dependable anchor points for their own 
planning. It tied everybody to reality through taking joint 
snapshots, and became the basis for a more truthful movie based 
on mutual intertst. 

People learned to think of the future as a condition created 
intentionally out of values, visions, and what's technically and 
socially feasible. Such purposeful action gready increased the 
probability of making the desirc,.- future come alive. Repeating 
the process over and over again with relevant others, what Ackoff 
(1974) calls "interactive planning" could become a way of life for 
corporate planners if they could bring the whole system into the 
room. 

Lippitt and Lindaman typically used one-day conferences 
to trigger systemwide planning that might then continue indefi
nitely. They too devised a menu of activities geared to the past, 
present, and future: a history, a list of events, trends and develo
ments shapirg the future, "prouds and sorries" of present opera
tions, and detailed ideal future scenarios. Eric Trist (1987 memo 
to author) notes the recent emergence of several new search 
models, for example, Michel Chevalier'fs search position con
ferences in Canada for executives who can't be away more than a 
day a month, and Russell Ackoffs idealized design sessions. 

A Conference Model 

The model I will describe is another example of this evolu
tion. For several years my colleagues and I have experimented 
with a future search conference that integrates ideas from both 
developmental streams. From Lippitt and Lindaman we learned 

X' e. 
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tation by nutritionists. The principle has never been improved 
upon. 

A forty-eight-hour investment in a search conference may 

reduce misunderstanding and raise commitment way beyond 

pievious levels. It may also uncover new possibilities that can't be 

born in any other forum. The typical conference brings together 

thirty to sixty people for two to three days. Together they do a 

series of structured tasks, looking at the organization's past, pres. 

ent, and preferred future. Tasks are cumulative. Each session 

builds on previous ones. The last event involves everybody in 

action planning for the future. 

BEST AVAILABLE COPY 



285 Inventing the Future 

the ir. portance of going"back to the future." From the Emerys we 
learned concepts and processes for managing conferences con
sistent with democratic values. We have used variations in steel, 
textile, and financial services industries, medical education, ser
vice organizations, schools, colleges, and an agricultural co-op in 
Sweden. We have managed search conferences lasting as little as 
half a day (unsatisfying) and up to three days (very exciting). We 
have witnessed little or no followup, and extensive activities car
ried forward for a year or more. We have worked with as few as a 
dozen people (too few) and as many as a hundred (hard and do
able). We have found that within forty-eight hours people often 
generate important new learnings that influence their organiza
tion's future course for years. 

Search conferences excite, engage, produce new insights, 
and build a sense of common values and purpose. They have 
been especially attractive to organizations faced with significant 
change: markets, mergers, reorganizations, new technologies, 
new leadership, the wish for a coherent culture and corporate 
philosophy. We have used the conference to set the stage for work 
design. We also have used it at turning points when people knew 
they had to do something new and were not sure what. 

We base the future search on three assumptions: 
1. Change is so rapid that we need nw-re, not less, face-to

face discussion to make intelligent strategic decisions. Telecon
ferencing won't do. AsJohn Naisbitt wrote in Megatrends,"Talking 
with people via television cannot begin to substitute for the high 
touch of a meeting, no matter how rational it is in saving fuel and 
overhead" (1982, p. 46). 

2. Successful strategies-for quality goods and services, 
lower costs, more satisfying ways ofworking- come from envision
ing preferredfutures. Problem solving old dilemmas doesn't work 
under fast-changing conditions. Each narrow solution begets two 
new problems. 

3. People will commit to plans they have helped to de
velop. Lewin and anthropologist Margaret Mead showed that 
during World War II when they found that houstwives were more 
likely to change their food habits through discussion than exhor
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Getting Organized 

Below I describe one typical version. My goal is not
cookbook" the conference 

to 
but to indicate its ingredients asevolved within the firm I know best and I encourage you to makeup your own menu. The conference fully embodies third-wavemanaging and consulting- getting the whole system in the room,focusing on the future, having people do the work themselves. 

How? You can't wing it. You have to spend a day or more inplanning, and another day preparing materials. The search isbest planned by the conference managers (consultants) and avoluntary committee of four to six potential participants. Theydecide participant-selection method, place, schedule, meals andbreaks, group tasks, and goal focus, for example "Designing XYZCorporation for 1995." Each task is structured to support theoverall focus. Worksheets are provided so that small groups canorganize their tasks without special facilitators. 

Wfho? We seek to involve only peop)r- who have a stake in thesponsoring organization's future. They must be active participants. Any group important to implementation should be there.Top management always participates, with people from as manyfunctions and levels as feasible. The guideline is diversity, the
whole system to the extent possible. Business firms, for example,
should consider customers, suppliers, union leaders, all dimen.
sions of sex, age, racial, and ethnic backgrounds of employees,

and all functions and levels of management.


We prefer groups of fifty or sixty people, which permit
great diversity of views, knowledge, and experience, a higher
potential for creative solutions, more likelihood 
 of follow.through, more linkages with outside. For logistical reasons anorganization may ran a series of conferences. A few volunteersfrom each meet afterward to sort through the data and ideas andprepare a combined scenario or discussion paper. 

Schedule. I like Merrelyn Emerys idea (1982) that the conference 

( 
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start with dinner on a Wednesday evening, followed by the first 
work session. This makes use of the Zeigarnik effect (see Chapter 
Three) - the tendency to recall unfinished tasks - and ensures a 
fast startup next morning. It's desirable to end a future search on 
a Friday afternoon. That gives people a weekend to collect their 
thoughts, review key events, and digest important ideas rather 
than plunge into paperwork at the office. 

People are invited to bring newspaper and magazine clip
pings describing events and trends they believe are shaping their 
organization's future. These clippings will be displayed on a 
bulletin board and used in the discussion. Sometimes a pla) Ining 
group will request artifacts and mementos from the past-old 
ads, news clips, uniforms, photographs, awards, brochures, post
ers, trophies- that symbolize and embody history. People display 
and discuss these materials, making them a foundation for imag
ining desirable futures. 

Startup. People usually sit at tables of six to eight, each with its 
own easel, colored markers, and tape. Who sits where depends on 
the conference's purpose. During the two days, we will have no 
more than three groupings-one by function or common inter
est, another with maximum diversity of levels, functions, ages, 
and so on, perhaps a third of self-selected volunteers-in addi
tion to the total group. 

A few ground rules are discussed at the start. One, this is not 
a problem-solving conference. It's an exercise in learning, 
awareness, understanding, and mutual support. Two, every idea 
and comment are valid. People need not agree. Every contribu
tion is written on flip charts in words as close to the speaker's as 
possible. Three, it's a task-focused meeting. Every task has output, 
and all output is recorded and discussed. Four, we stick to time. 
Groups are responsible for completing tasks on schedule. Five, 
the consultants manage time and structure tasks. Participants 
generate and analyze information, derive meanings, propose 
action steps, take responsibility for output. Consultants may add 
their two cents, but only as another contribution to the discus
sion. There are no lectures. 
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Steps in the Process 

There are four or five major segments, lasting up to half a 
day each. Each one requires that people (a) build a data base, (b) 
look at it together, (c) interpret what they find, and (d) draw 
conclusions for action. The last task includes action proposals 
and a structure-task forces, assignments-for carrying them 
out. A successful search conference always uncovers important 
shared values and leads to congruent action plans. All this is 
discussed at the start. 

Past. The first activity focuses on history. People examine their 
collective past from three perspectives: self, company (or indus
try, or town), and society. 

Task: Alone, make notes on significant events, milestones, highlights, or 
activities you recall during each decade. When ready, take a magic 
marker and transfer your memories to the appropriate sheets on the 
wall. 

This task gets everybody participating and quickly experi
encing success. There is no way to do it wrong. It takes about 
thirty minutes for everybody to write on flip charts scattered 
around the room. With two sheets for each topic in each of three 
decades, eighteen people can write at once. See "Looking at the 
Past" for the flip chart array. Simple contributions make a potent 
whole. As the data go up, reluctance turns to interest, then sur
prise, as people rediscover and interpret how much change they 
have lived through together and how much this influences the 
present. The activity is a powerful community builder. People see 
that for a long time they have been in the same boat. Younger 
members learn much they never knew about the past, older 
members aoout youhful values and commitments. 

Each table analyzes one theme across three decades-one 
table looks at all the items under "myself," another "company," a 
third "society"-for patterns and meanings. As tables report, a 
consultant notes emerging trends. The whole group then inter

(.23 
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prets good and bad trends and the direction of movement of each, 

a way of discovering important values. Those who brought me

words about them, adding to the sense ofmentos say a few 

continuity, anchor points in the sea of change.
 

Present, from Outside and Inside. The present is examined from 

a list of external events, trends, andtwo perspectives. One is 
right now. This analysis is

developments shaping the future 

helped along by the news clippings and articles. We ask all 

participants to tell their table group why their clipping is impor

tant. A recorder notes each person's remarks. Then people select 

priorities from the group list. A poll of priorities reveals several 

common themes shared by all tables. Pooling these creates a map 

much like what Emery calls "the extended social field," the rele

vant outside network of forces and institutions demanding atten

tion. Group analysis reveals what these trends and forces mean to 

us, and what we believe will happen in the future that cannot be 

ignored now. See "Mapping the Environment" for an example. 

We also look at the present from a second, internal perspec

tive, using a simple Lippitt exercise that surfaces values. People 

are asked to generate lists of "prouds" and "sorries," the things 

going on right now within their organization about which they 
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feel good and bad. This leads to a shared appreciation of present
strengths, needs, and hopes. It also results in a mutual owning up
to mistakes and shortcomings and builds commitment to do 
something about them. 

People cast votes for their "proudest prouds" and "sorriest 
sorries." These are toted up, displayed, and discussed. This step
often leads to a productive dialogue across levels, and the sharing
of a good deal of new information in the total group. Conference 
managers actively probe, summarize, and note key statements on 
flip charts during the dialogue. 

Future. Now it is time to generate future images. People either 
form new voluntary groups based on their own needs or work in 
groups set by the steering committee. They are given one to two 
hours to create a rough-draft "preferred future" scenario. They 
are asked to imagine the most desirable, attainable future five 
years out. (Futurists consider five years short term, twenty or thirty 
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years as long. The important thing is to disconnect people from 
the present so that dreams and ideals take over.) 

The more imaginative the method, the better the scenarios. 
People have ridden magic carpets or rocket ships into the future, 
floated on clouds, written newspaper stories or TV documen
taries. Plenty of media-crayons, colored paper, scissors, tape
stimulate new ideas. Background music helps. One conference 
ran a county fair, with each group building a booth to display the 
future. Others have put on segments of"60 Minutes" or written a 
cover story for Time. 

As a final step people are asked to reflect on what they have 
learned and to make three lists: suggested actions for themselves, 
their function, and the whole organization. Suggestions are re
viewed and discussed over a two-hour lunch break on the last day. 
People keep "action steps for myself'" for personal use. Depart. 
ments sit together, review members' functional proposals, and 
decide on next steps. Meanwhile the steering committee or top 
manager group engages in an intense work session, recording
"action proposals for the organization"- policy or systems mat
ters that cut across departmental lines and cannot be handled 
within one group. They are compiled, discussed, and prioritized, 
and an action plan is prepared. In the final large group meeting, 
the functions and the steering group present and discuss their 
action plans. 

Before closing, volunteers are recruited to document the 
meeting, communicate to others, and carry forward next steps. In 
one search a dozen task forces were organized to search out new 
markets and explore new technologies. In another, a group un
dertook to merge future scenarios into a philosophy and an 
action plan for an entire company. 

Search Conferences Build Community 

One way to appreciate the future search is to compare it 
with traditional business conferences. Some organizations, for 
example, organize three to five days of guest speakers as a way of 
stimulating top executives. Speakers are picked for charisma, 
ability to entertain, or reputation as authors ofbest-selling books. 
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Guest-speaker audiences like to be amused and stimulated. They
do not expect to do any work, and might resent it if asked without 
warning to become active. They enjoy watching the dance and do 
not expect rain. 

Or consider the statistical business review, a two-hour slide 
show of budgets, costs, product lines, and variances. Data, of 
course, help meet people's needs for feedback and information. 
In a "data dump," though, there are too many numbers and too 
little time to digest them. People become overloaded, their cir
cuits clogged. Rarely is time given to discussing ways to make the 
numbers come up differently. 

Neither expert input nor data dump takes advantage of the 
significant resources present in the room. Neither accesses the 
thoughts, ideas, perceptions, attitudes, and reactions of the audi
ence. If future action is desirable, there are better ways to use the 
time and energy of those fifty people. 

Search conference participants receive advance briefing 
on their involvement. They know that they are actors and audi
ence both. True, the work is paradoxical and seems confusing at 
first. But as people sort out the past and present, they become 
more focused and purposeful. By devising whole future sce
narios, they create a new perspective on optimistic, value-based 
action. Traditional meeting formats sabtly reinforce dependency
and passivity. The search conference promotes dignity, meaning, 
and community. 

A few years ago I organized a search as part of an NTL 
laboratory in Bethel, Maine. Townspeople, lab participants, and 
NTL staff joined in looking at their mutual interests-from the 
standpoint of stores, restaurants, churches, schools, medical facil
ities, hotels, banks. NTL's summer labs provide local income and 
jobs, and the local community offers important support services. 
Among the problems noted was a culture gap between lab partici
pants and service people in stores and restaurants, leading to 
misunderstanding and mutual irritation. 

Several good ideas were proposed, notjust for reducing the 
tension but for creative steps that would benefit everybody. One 
central insight was that townspeople had lived for years with 
persistent rumors that NTL planned to pull out. NTL leaders 

(P77_ 
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realized that this chronic headache could be cured only by a 
committed policy. NTL took a public stand on remaining in 
Bethel, and has since invested in improving its conference facili. 
ties-a key ingredient in community building. Townspeople took 
over the writing of the summer participant guide to services. A 
joint committee of townspeople and NTL staff has continued to 
build a productive community of interest. Only in a face-to-face 
discussion of the future by many stakeholders could this new 
spirit be infused into an old relationship. 

The future search fits any organization and strategic situa. 
tion: manufacturing, sales, voluntary, retail, government, health 
care, education, staff or line. It doesn't matter whether people see 
each other once a day, once a year, or have never met. Given a few 
simple tools and instructions, they are able to search out desir. 
able futures together. The governing board of a prestigious medi. 
cal specialty, for example, meets only once a year. Using a day and 
a half of their annual meeting for a future search, they established 
policies that unified curriculum development efforts in many 
medical schools. Two years later members continued to build on 
the work done in that conference. 

The search has proved to be a powerful tool of productive 
workplaces. Far from requiring conformity in thought and ac. 
tion, it provides a forum and norms that respect individual 
differences. Personal attitudes, thoughts, feelings, and styies are 
honored. People sometimes fear past disagreements will intrude 
and prove disruptive. Under the guidance of experienced con. 
ference managers working with a committed steering group, this 
does not happen. A major strength of the search conference is its 
unifying effect on people even when they fear divisiveness. It is a 
sort of town meeting structured toward output and productivity. 

The conference is not personally threatening. It does not 
focus on how people feel about each other but rather how they 
feel about the future. It tends to bring people closer together in 
their goals and attitudes, rather than heighten their differences. 
Instead of gazing inward, or being problem centered, the search 
links strong personal feelings to external realities-the events, 
trends, and developments shaping the world. Problem solving, as 
Lippitt's research showed, depresses. A future search energizes. It 



"THE UNSCHOOLED MIND" 

Howard Gardner, Harper Collins, 1991 

Risuini: 

Howard Gardner is Professor at the Harvard Graduate School of Education and 

affiliated with the Boston University School of Medicine and Boston Veterans' 

Administration Medical Centre. i-e is also associated with the long-standing 

research projects, both based at Harvard: Project Zero, which seeks to assess the 

state of scientific knowledge concerning human potential and its realisation, and 

Project Spectrum, an action-research programme on early childhood education. 

Gardner's research background has been in cognitive psychology and neuro

psychology, Illis accumulated wo ks have drawn together insights from the whole 

range of cognitive sciences (philosoplly, psycliology, artificial intelligence, 

linguistics, ncuro-science and anthropology) to address central problems concerning 

the nature of knowledge and its representation in the human mind. Most recently he 

has sought to follow and apply his provisional conclusions into the field of 

educational practice. His work has won world-wide renown and numerous awards, 

including a MacArthur Prize Fellowship, the National Psychology Award for 

Excellence in the Media and the Grawemneyer Award in Education. 

His early works included: 

The Quest for Mind (1973)
 

The Arts and Human Development (1973)
 

The Shattered Mind (1975)
 

Developmental Psychology (1978)
 

Art, Mind and Brain (1982)
 

These have been followed by three further books of great significance to Education: 

Frames of Mind : The Theory of Multiple Intelligences 

The Minds New Science : A History of the Cognitive Revolution 

'lie Unschooled Mind : How Clfildren Tiink and How Schools Should 

Tea,1m 
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Basic Thesis: 

Tie basic thesis rests upon what occurs in the mind of tile child in the early years of 

life, before it enters the world of school and education. 

Pre-school children develop models, beliefs and incipient theories from their earliest 

They learn a vastencounters with the physical and social worlds in which they live. 

array of knowledge, skills and capabilities quite naturally. They seem endlessly to 

pursue new learning and to develop intuitive understandings of how to interact with 

their experience. 

All norminal young children growing up in a reasonably secure environment use two 

means of learning and of representing knowledge: the sensory-motor, acquired 

through the sense organs and by actions upon the world; a symbolic form of 

knowing in which they use tile various symbol systems which have evolved over 

Their achievements in thesemillennia within tile human cultures in which they live. 

two forms of knowing may be exemplified in their riding, and steering, a bicycle arid 

in their acquisition of their native language. The conceptions which evolve in 

children's minds at this stage are often flawed, inadequate or plainly wrong. But they 

If they believe, forare perfectly adequate to make sense of L' everyday world. 


example, that, self-evidently, the sun and the moomi revolve about the earth, nothing
 

changes.
 

So that, 	 "Children by the age of five or six have evolved a quite robust and 

serviceable set of theories, about mind,about matter, about life, about 

self." 

The problem which provides the substance of all the consequent analysis and 

argument is tis: 

Conceptions about tile world, its rules, stereotypes and values which become 

embedded in the 'Unschooled Mind' of the five-year old child are remarkaLly robust 

and resistant 	to change. There is an overwheliming body of research evidence, 

accumulated 	in recent decades, that schooling (and later education) has little impact 

upon these intuitive and conimon-sense understandings. 

'10
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"In this book I contend that even when school appears to be successful, even when it 
elicits the performances for wldch it has apparently been designed, it typically fails to 
achieve its most important purpose." Which is to establish in every student some 
'genuine understanding' of what the curriculum offers in its various domains. "We
 
have failed to appreciate that in nearly every student there is a five-year-old
 
'unschooled' mind struggling to get out and express itself." 
 And that this remains 
the case after all the scholastic endeavour is done. 

For detailed discussion of the following examples see Chapters 8 and 9. 

"Students with science training, when questioned about the phases of the moon, the 
reasons for the seasons, the trajectories of objects through space or the motions of 
their own bodies fail to evince the understandings that science teach-ing is supposed Io 
produce. Indeed indozens of studies of this sort, young adults trained in science 
continue to exhibit the veiy same misconceptions and misunderstandings that one 
encounters in primary school children. 

"The same situation has been encountered in every scholastic domain .......
hi 

mathematics, cllege students fail simple algebra problems when they are expressed 
in wording that differs slightly from the usual form. In biology, the most basic 
assumptions of evolutionary theory elude otherwise able students who insist that the 
process of evolution is guided by a striving towards perfection. College students 
who have studied economics offer explanations of mnaiket foices that are essentially 
identical to those proffered by students who have never taken an economics course. 

"Equally severe misunderstandings pervad; the humanistic segment of the curriculum 
from history to art. Students who can discuss in detail the complex causes of tile 
First World War explain equally complex current events in temns of the simplest 
'good guy - bad guy' scenario. Those who have studied ---poetry ---show little 
capacity to distinguish masterworks from amateurish drivel, once the identify of the 
author is hidden from view. 

17/
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'The Unschooled Mind' : A Synopsis 

Tie introduction articulates 'The Central Puzzles of Learning'; those issues which 

have emerged as central in the dissonance between 'common-sense', 'everyday' 

learning and the scholastic learning which pervades the whole of ed "-tion. 

1. 	 Tie first puzzle is 'the facility with which young humans learn a range of 

performances which scholars themselves have not yet come to understand.' 

2. 	 'Tie very young children who so readily master symbol systems like language 

and art forms like music ....... often experience the greatest difficulties upon 

their entry into school ....... Somehow the natural, universal emergence of 

intuitive learning that takes place in one's home or immediate surroundings 

during the first years of life seems of a totally different order from the school 

learning that is now required throughout the literate world.' 

3. 	 Tiree levels of learner competence: 

First, the intuitive learner whose 'natural' or 'naive' learnings and perfornances 

which, although often immature, and inisconceived, prove serviceable enough 

within their immediate conditions. 

Second, the 'traditional students' aged between seven and twenty, roughly, 

whose learning may satisfy the standard requirements of the school. But once 

they are removed from the context of the classroom revert in many ways to 

the kinds of thinking prevalent among pre-school or primary school 

youngsters. 

lTird, there is the 'disciplinary expert', individuals of any age whose mastery 

of the concepts and skills of a discip)line or domain of knowledge allows them 

to apply such knowledge in new situations. 'lcy really understand. 

The puzzle here is to know why so few reach the level of genuine
 

understanding and why the journey is made so tortuous.
 



5 

4. Constraints 

Gardner proposes five constraints on the developing mind which influence, 

guide or restrict the clild in any educational experience; species memberslip, 

the physical constitution of the world, the structure of the nervous systcmn, and 

more specific facets of individual personality and socio-cultural backgromnd. 

'Recen:. insights reveal ......... how difficult it is for most cildren to master the 

agenda of the school, particularly to the extent . that it clashes with tihe 

constraints which have emerged in the first five years of life'. 

5. Seven Intelligences 

Gardner refers to his previously described theory of multiple intelligences* to 

propose tie Fiml puzzle. 1)ilferct huImmam beings possess differevt kimids of 

minds and therefore learn, remember, perform and understand in different 

ways. These different profiles and preferences affect the learner's response to 

particular fonns of knowledge in a way which is largely unacknowledged 

within education. They also complicate time examination of human learning 

and understanding. Equally, they provide multiple entry points to pailicular 

learning contents and learners can move back and forth between them. 

Gardner proposes a theory of multiple intelligences based on evidence friom a 

wide range of previously unrelated sources: studies of prodigies, gifted 

individuals, idiots savants, brain damaged patients, normal children and 

adults, experts in various fields and individuals from different cultures. His 

criteria for inclusion in iis selection include : the extent to which it can be 

found in relative isolation in special populations; the extent that it may 

become highly developed in specific individuals or cultures; and to tie extent 

that experts in particular disciplines, psychometric and experhnental 

researches can identify core abilities which, in effect define tie intelligence. 
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He sees all humans as endowed with these intelligences, but develcped to 

different degrees in individuals, so that each presents a profile of development 

and use. He suggests that in ordinary life these intelligences work in 

harmony, so that their autonomy may be invisible, but lie rejects any attempt 

to conflate or measure them as one single entity. 

Finally he selects seven from what he views as a long list of candidates. They 

are: 

Linguistic Intelligence; Musical Intelligence; Spatial Intelligence, logical-

Mathematical Itelligence, Bodily-Kinaesthetic Intelligence; and two Personal 

Intelligences, the Intra-personal (the sense of self) and the Inter-personal (the 

sense of others). 

* See 'Framesof Mind' Gardner,Heinemann, London 1983 



Part one presents a detailed review of what is known about the development of mind 

in young children up to the age of 5- 7 years. From the first systematic account of a 

child's mental development by Charles Darwin to the seminal clinical studies by Jean 

Piaget, Gardner follows the gradual conceptualising of early cognition. Piaget 

presented a picture of the mind developing in stages through the various domains of 

intellectual activity. As in physical development, he described a sequence of 

development constant in all young humans, achieved by a natural maturing process in 
'normal' circumstances. The rate of development differed from one individual to the 

next, but the stages could be roughly linked to chronological age. 

Gardner refers to recently acknowledged limitations in Piaget's work, choosing one as 

particularly important to his own thesis. Piaget believed that, as the child progressed 

towards ever greater maturity, earlier conceptions and misconceptions were 

eradicated from the mind never to return. Gardner, on the other hand, suggests that 

"they simply travel underground; like repressed memories of early childhood, 

they reassert themuselves in settings where they seem appropriate." 

From these beginmings, Gardner describes later and more contemporary accounts of 

cldren's cognitive development. These are the most significant elements in his 

selection: 

(a) 	 From William James 'blooming, buzzing confusion' at birth to the 

development of the senses and the consequent growth of sensorimotor 

knowledge in infancy. 

(b) 	 The early development of language as a social tool and of social interaction as 

a stimulant to the growth of cognition. 

(c) 	 Knowing the world through symbols: the four ways of symbolisation. Th.z 

growth of symbol systems in the nfind, starting with language and then 

extending to others, topological, numerical, notational and so on. 
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(d) 	Gardner conceives language acquisition as providing not only the primary 

example of the growth of symbolic knowledge, but also as the prime model 

for introducing the 'biological perspective' for human learning. In the mid

1960s Naom Chomsky was the first to propose that language should be seen as 

a biological plienoenicon, writteni into the human genetic programme together 

with its own principles and rules. Linguistic development could then be 

triggered within the process of maturing cognition and unfold in the 

environment of other speakers in a particular culture. This has huge 

implications for developing conceptions of other features of knowledge and 

ind which Gardner does not pursue further here. 

(e) 	 1'lie emergence of Intuitive understandings; the child's' construction of 

primitive theories to explain its experience in the world. 

(These issues are summarised in a three-page stat-ment
 

"The Powers and Limits of the 5 yt old Mind" (Ps 110-112))
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Part two deals with the procedures by which children are educated all over the world. 

This includes consideration of the traditions aiid values of Education, the nature of 

schools as institutiolns and the difficulties inherent in the formal and learning 

curriculum as it has been presented in recent times. A huge agenda. 

Tie central themes of this section may be represented by quotations from its text: 

(1) 	 "Schools have assumed burdens far broader than the mastery of written or 

numerical literacy systems prized in their society. Especially in the pre

modernm era, schools were considered a principal venue for the transmission of 

moral and polilical values .......
More recently, with the accumulation of 

kiowledge, tie proli feration o1 disciplirics and the increased importanlce of 

having an iiiformecd population, schools have taken on further tasks." 

(2) 	 "Assessing learning : Enter the test. he test is the ultimate scholastic 

invention, a 'dccontextualised measure' to be employed in a setting which is 

itself decomtextualised. Students learni about scientific principles or distant 

lands while sitting at their desks, reading a book or listening to a lecture. 

hin at the end of the week, or month, or year, or their school careers, the 

same students enter a room and, without the benefit of texts or notes answer 

questions about the material they are supposed to have mastered." 

(3) 	 "So far, my description makes it sound as if the student is alone in school 

having to learn concepts, draw inferences, or make claims without the help of 

other people or of reassuring props in the environment. It may be more 

appropriate, however, to think of the student in school not as being isolated 

but rather as having to learn to make new, different, and strategic uses of the 

sources of infornmation around him. The successful student is one who learns 

how to use research materials, libraries, notecards and computer files, as well 

as knowledgeable parents, teachers, older students and classmates, in order to 

master those tasks of schools which are not transparently clear. In a 

terminology that has recently become fashionable, intelligence is 'distributed' 

in the environment as well as in the head, and die 'intelligent student' makes 

use of the intelligence distributed throughout his envirornent." 

77
 



10 

(4) 	 "For the most part schools have found it more efficient to operate 

independently of other institutions (family, home or other comnunity 

institutions). This practice proves particularly problematic in tie 

contemporary society where powerful educational (and rton-educational) 

forces are constantly at work; in the media, in the commercial sector and on 

the streets ........... Precisely because they are so powerful and ubiquitous these 

forces may well overwhelin the lessons and themes of the school." 

(5) 	 "Even though educational systems may pay lip-service to goals like 
'understanding' or 'deep knowledge' they, in fact, prove inimical to the pursuit 

of these goals. 

(6) 	 In summary : "....... until now, we have not fully appreciated just how 

difficult it is for schools to succeed in their chosen, or appointed tasks ....... we 

have not been cognisant of the ways in which basic inclinations of human 

learning turn out to be ill-matched to the agenda of the modern secular 

school." 



Part three sets out a range of possible approaches in the search for an education which 

promotes genuine understanding. 

Gardner begins with a review of the two positions so often used to characterise 

opposing philosophies of education : the 'traditional' and the 'progressive'. He offers 

no easy compromise. lc logic of the general argument leads him to a broadly 

progressive position. However, lie is anxious to distance imself from what lie sees 

as the limitations of this orientation : ....... its excessive faith in the capacity of 

students to educate themselves, its reluctance to engage in assessment, and the risk of 

confusing worthy goals with successful achievement ...... 

O the other hand : "....... tle emphasis it places omi richly structured activities and 

projects, student initiative and 'stake', constructive forms of learning arid meaningful 

involvement with the school aid wider comunity, all point towards an education 

that seeks and perhaps yields understanding". He then reviews some approaches (or 

analogies) which from his own engagement or his witness seem to hin to embody the 

principles which lie espouses. Principal among these are the following: 

Apprenticeship : The chief attraction of the apprenticeship model - both historical 

and present day - is that the iearning is closely contextualised. Learners see 

the reasons for learning in the practice around them; they see the development 

of procedures and skills in the context of design and achievement. Tie goals 

are clear arid the efficiency of the process and the quality of the product are 

evident. Ihne assessment of performance is in the hands of practised experts 

whosejudgemnent is a positive inducement to improvement towards eventual 

mastery. 

"Indeed apprenticeships may well be the form of instruction that builds 

most effectively on the ways in wlich most young people learn." 
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Museums :Closely associated with Gardner's enthusiasm for the apprenticeship 

model is the experience which may be derived from well-focused attendance 

at a children's museum, discovery-centre or exploratorium. Here the 

particular features of the leariing are in contrast to much of what happens in 

school. The learning is both active and interactive. Most of the learning and 

of the assessment are done co-operatively. Aid,because the students are 

enrolled fromi the first in a meaningful and clialle rging activity, they come to 

feel a genuine stake in the outcome of their own (and their peers) activity. 

(Cldldren's museumms in the U.S. are very different from the general museums 

in Britain. Iiey offer a great deal of task engagement and group 

participation, organised and monitored by adult instructors.) 

Projects :ThIe project approach enables young students to range across disciplines by 

bringing different perspectives to the study of broadly based themes. Gardner 

sees this as a necessary part of the 'understanding' curriculum. It allows 

students to follow their interests individually or co-operatively within a 

structured framework. It also provides meaningful purpose and presentation. 

"Students present their projects to their classmates, describing the project's 

ge;ie.,is, purpose, problems and future implications; they then answer 

questions raised by their classmates and by tie teacher." Gardner extends !ie 

issue of the continuous presentation of students' achievements into the context 

of exhibitions of their work and what lie calls the 'process-folio' procedure. 

Like the artist's potlfolio the 'process-folio' is a collection of the students work 

in any domain, but the emphasis is upon developmuent, process, rather thani 

riushed project. 

"A complete student process-folio contains initial brainstorming ideas, early 

drafts, and first critiques, journal entries on 'pivotal momnents' when ideas 

gelled; interim and final drafts; self critiques and critiques by peers, informed 

mentors and outside experts; and finally some suggestion of how one might 

build upon the current project in future endeavours." 

c O
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Technological hmovations : Gardner refers to a wide range of examples drawn fr'om 

the use of learning technologies in innovatory practice across the United 

States. He sees rapidly developing potential to provide the three essential 

ingredients of learning programmes designed to promote understanding. 

These are: to confront and challenge prior conceptions and misconceptions; 

to interpret concepts into a range of examples and comnected explanations, and 

to allow time for adequate reflection and assessment. New learning 

technologies promise to transform the range of learning capabilities at every 

level, when their power becomes better understood and harnessed. 

Tiis brief summary of approaclhes does scant justice to the wealth of argument and 

exemplary description which Gardner provides. He is careful to emphasise that in 

his view understanding is rooted in the disciplines and that disciplined understanding 

is the ultimate objective. That this is not achieved, except by those few who reach 

the highest reaches of the education system, is his central concern. 

He does not advocate a wholesale replacement of current practices. "Some materials 

must be learned by drill; others are more readily presented by classroom lecture or 

text-book reading. What I call for ....... is the shrewd and judicious introduction (of 

new approaches) in contexts where their strengtths can pay off. When these 

approaches are pursued over a significant period of time they should lead to an 

education that makes sense to the various participants and that leads to more robust 

and more flexible fonns of learning." 
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CONCLUSION: hi conclusion we call best allow Gardner to speak for himself: 

"If we are to acieve a milieu in which understanding is prized, it is necessary 

for us all to be humble about what we know and to move away from our 

present, invariably inadequate perspectives ......... 

"It is necessary both to respect the conceptions that students of all ages bring 

to the schools and to be aware of our own predilections towards strongly held 

but unfounded beliefs ....... 

"I have sought to challenge the conception that one can get students to 

understand simply by presenting them w'tl good models or with compelling 

demonstrations, as well as the idea that student who do not understand must 

simply work harder or adhere to the correct-answer compromise." 

"In contrast to these straightforward views, I have presenid a far more 

complex and vexed picture. At the saine time, I have tried to avoid the 

presentation of recipes for understanding. TIle various examples and models 

presented have reflected an effort to describe the kinds of procedures that may 

prod education in a positive direction. It is never the models per se that are 

important, however, but the thinking and reflective facets thus captured that 

will determine whether students gain from their use - whether students will be 

stimulated to assume 'risks for understanding'." 

my ratdn" 



What Research on Learning
 
Tells Us About Teaching 

Three insights - that there aremultipleforms edge. This does not simply mean, as
 
of learning,thatstudents must build on prior it did with Bloom's taxonomy, that
 

there are different levels or depths of
knowledge, andthat learning is a socialact -	 nowledge. It means that there are 
have importantimplicationsfor teachers. 	 both knowledge of actions and skills 

and knowledge of concepts and princi
ples. The student's task is to connect 

GAEA LEINIIARDT strategic action knowledge with 
specific content knowledge.
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a subject, knowing what you know 
(metaknowledge) and how well you 
know it is also important. As research 
has pointed out, skilled oerformers 
within a knowledge domain have 
extensive awareness of their own 
knowledge. A competent reader is 
aware of character, plot, and predic-
tion. A competent science student 
constantly constructs personal expla-
nations of new material, forcing it to 
be consistent with the tundamental 
design of the prior infoimation. 

These multiple forms of knowledge 
render learning and performing tasks 
more complex. Consider a social 
studies class discussing why in the 
move westward of American pioneers, 
the Midwest was settled after the West 
Coast. One explanation might include 
the following arguments: New!, of the 
gold rush in California prompted the 
pioneers to bypass this ternitory. 
Further, severe conditions in the 
Midwest - for example, extreme 
weather conditions and hostile interac-
tions with Native Americans - made 
it appear undesirable for settlement. 

disconnected information rather than 
principled, generative ideas. Simply 
saying that different disciplines have 
different notational systems, rule, of 
eviderce, or deductive properties does 
not give teachers or students much to 
go on in terms of issues ol sequence, 
complexity, or active experiences for 
learning. 

In addition to 

knowledge of a 
subject, knowing 

what you know 
(metaknowledge) and 

how well you know it 
is important. 

One peda.ocical problern is hor\r to 
The task for students is to construct an1 transform Mhat has traditionial\ been 
e planation of this pattern of settle-
mient that synthesizes various kinds of 
information. 10 do so.students need 
to understand the principles of 
forming an explanation in social 
studies; the history ol tile time and the 
geography of tileUnited States: be 
able to use tire reprcsentalional 
systems of maps; and motnitor their 
own oral discussions as the\ piodtce 
the explaulioll. 

This example p3.Allts ipthe panic 
ular use of diflicrit kinds of knowl-
edge in performing a relatively simple 
and common school activit. The exis-
tence of different kinds of knowledge 
has iniplicatits tor both itaching and 
learitine. Ai\ (oieof these t\pes or 
forms of knowledge can he ariulht and 
learncd iii a \\aN that results iillert. 
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iegarded as a linear process ol kno I 
edge acquisition Into t multifaceted 
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system) and the actions of(the field 
(explairi- ;rarid iritcrpretitt. or pstins' 
foblems). 
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explicitly acknowledging how the 
different forms of knowledge work 
together. The pioces of needed knowl
edge are seen as working together 
when the acts of problem posing, solu
tion. and learning are public and 
shared. 

Role of Prior Knowledge 
What kinds and amounts of knowl
edge one has before encountering a 
given topic in a discipline affect how 
one constructs meaning. The impact 
of prior knowledge is not a matter of 
"readiness," component skills, or 
exhaustiveness; it is an issue of depth, 
interconnectedness, and access. It 
includes all of the kinds of knowledge 
described above and their interrela
tionships - and is the source of both 
conceptions and misconceptions. 
Learning outcomes are determined 
jointly by what was known before and 
by the content of tileinstruction. 

Prior knowledge also dramatically 
influences tile processing, of new 
inf rmation. Itaffects how students 
ntakc scse I Itrttucilot both in a 
t;I\ilt:llt 'wnstcs,and Ina dvsflunc
tonal sense ItFor C\ ample. how we 
iad ;Itext Is influetnced h\ what we 
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find there and hots that material is 
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differetit nIeani depending on 
Mielrer \sc mae thinkitng about the 
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it t1C b liC Cs that l.'t11 rnitaics 

all hlr ,tieI.li'c sciencea 'CtI is 
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',hiwllInt' doited Iitcs betweell tile 
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Finally, consider a student who has 
no knowledge of either the blocks or .,. 
 the rules of working with them. For 
that student, demonstrations with theblocks and their trading of tens for 

on, s and hundreds for tens becomesan object for learning in and of itself.
Further, learning the analogical 

mapp;,ig between the blocks and the 
symbolic number system becomes a 
second task, requiring serious revisinga of the learner's initial understanding. 

Subtracting with blocks involves no 
place value, in tile sense of right or left 

1 placement; the value is in the blocksthemselves. Usiog the blocks for 
subtraction with regrouping requires a 

"bank" to which one can go for 
- denominational exchanges. 

Both of these circumstances are 
reversed when a student is working in 
the symbolic number system. TheKnowledge is a complex network of the meaning of the concrete represen- student who is to use the blocks toideas, facts, principles, actions, and tation and the arithmetic simultane- learn subtraction with regrouping andscenes; therefore, prior knowledge is ously. to gain a deeper insight into mathemore than a building-block of infor- Suppose, on the other hand, a matical concepts faces a complex taskmation. It can facilitate. inhibit, or student who has worked extensively if both representational systems aretransform a conirnorI carnin, task, with these base-ten blocks in the used. The student needs to understandConsider the common tuse of Ixase-tell whole number domain is asked to use that the use of the blocks is analogicai.blocks (Dienes bhcks) in] teachiln, then for decimal fractions. Althon'h that ie task is not simpl to use thearithmetic. Dienes blocks are often this is often recommended, it can be blocks but to use them to understandused to provide a concrete representa- problematic. Thc switch froin the the symbol system. Further, the(ion of "regrouping" in addition, large cube's familiar representational student needs to realize that soic
Students work carefully through meaning of one thousand (with 10 explicit parts of each "world" 
connect:several dirferent mathematical tasks in small cubes on each row of each face this is representational knowledge.
which they trade Dienes blocks of and 100 cubes on a face) to a new Finallh. he or she needs to know that
different values (for example, 9 single meaning of one whole is possibly results in each world neied to correblocks and 7 single blocks niaN he confusing. WVhen the large thousand 
 spoid in their outcomes -. thetraded for I tens block and 0 oiW,, cub-_ represents thousandths, its "answers" should be tilesame. This isblocks). When students theti encounier cotlstruct ion suggests that deci mals what is meant by action an( epistenicthe use of Dienes blocks in an intro- can only go dlown to one thousandths, knowledge.ductory lesson for another piece of Further, thte very thing that makes For each ncw !carliitg situation, themathematics, such as the regrouping decimals different from whole student may have one or more of thesenecessary in some subtraction prob- numbers, the shift from the infinite to pieces in place. '[he teacher needs tolems, students who have prior knowl, the infinitesimal, is blurred. In this knowk not just how much is in placeedge of the actions and meanings of case, tileprior knowledge of the repre- but in what configuration. Underthe blocks are no doubt in beiier shape sentational system  the DLienes tradilioal conceptions of teaching,than those who do not have this prior blocks - could inhibit the learning of gai nint this knol'ede for ryknowledge and who must learn oth tilenew milerial. student would be difficor,even 
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impossible. However, as is discussed 
in the next section, there are some 
proposed alternatives. 

The task for students is to continu
ously connect their own prior knowl
edge with new information. A teacher 
may easily, and a textbook by neces
sity does, enter a topic in a place that 
is somewhere in the middle of the 
student's existing knowledge, which 
may be robust and correct, or robust 
and quite incorrect (much of the naive 
physics knowledge is of this type). 
More often, however, in fields such as 
biology or even history, the knowledge 
is vague and ill-formed. In still other 
cases, such as mathematics, the right 
knowledge is only partly defined so 
that the right sets of actions (for 
example, adding) or fundamental 
conceptions (whole numbers) are used 
in the wrong situation (adding frac-
tions). 

Prior knowledge about a topic has a 
major impact on what a s.udent learns 

1Ji 


Of all of the "new" 
ideas, the social 
nature of learning and 
teaching is probably I 

the most radical. 

trom a particular instrucltional 
-:xchange. The qujestion for teachers is 
what to do abouLt it. The, can ignore 
-rior information ind build a new set 
f knowledge, parts of which might be 

"xpected 10 overlap with pre\ ions 
\fowledge. The difficunlts here is that 
Jeep rmisconceptions nia\ seriousl 
tamper lture ktios\ledLecgro%\lh or 
ipplication of knlc AIllaledge..-lterni-
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tively, teachers can help students build 
up from existing knowledge, making 
explicit their own prior knowledge and 
then incrementing it. Teachers can 
help students activel\ confront their 
own beliefs and revise them. for 
example. throu,.ch class discussion. 

JThe dl;ad\aiil.tce sthere ia\shesoclalll\ c at~ C~i1SC(.IlUClCCS ittile 

con frontat ion hccories personal. 
Ma~delcne amIIperi. almlone others. 
showsr. h, to pie\Cct tis b, capital-

enre aiitl.1:rt.Iarih\.k~Cn 

izing on the encrg\ and crcativit\ 


amo cnstudents. letting them. under 
strinentl social] rle,.losc anid refutC 
ideas in :1social arena. 

Social and Cultural Roles 
The discllssi, ir about inuhtiple types 

of knos Id Ltc rle of prior
and tei 
kiio\\ ledge illlearlig, leads to 
consideralion of tiletsocMil natutre tf 

learninc, and teachin'. ()f all of the 
'ne'" ideas. this isprobabl) the imost 
ridical. 11is a draniatic departure 
from the appjtmachi s that Ire%% out oif 
hll;i\ aind its Cnllh:1is oil iiidi-iorifsn 


.idtailiiom ec mt.it i h/t 


knowledge is, to a large extent, both 
individual and community property 
suggests that attention be given to 
both a student's own individual 
gro% th of inforniation and the growih 
of shared know\lede. lublic and
 
"haedlefinittims (fpoIbleMis. tasks.
 
i'ildSOltitioii lliac iiatitnbOf

IMlc11tila \ c .
 

Nlan\ modern researchers share
 
several core lnipt aboutl
o[11)110ns
learni. Iirst. Ieariiilic isan active
 

,i 
pr k-esS of k ni IledLe Conlstnction 
and sens,-nIakillih, student.lit'e 
Second. kno\%ledvc is;t cultural arti
fact of hlnlmaln beix'e2,L's 's .%produce it. 
share it. and tatflori,n it as tiih duals 
aIld il,ftll,. Thlid. knMs ledge is 
distritllted anl nle)nll r Of ai 
proup. and this (lsrllihU1_d kts . lCed!C 
is Lreatet ilith the kinl,led!c 
posscsstf h\ aln sill neltlllmtmbr. 

()dle ) ical p)Iotblen is Ihow to 
use knos\ ICdge of facts. prilic pIcs. 
aciollns. and representations that is 
a\ailable wit'ill tile or the!nup

u iithldsclassrooll - to iclp IIldl\ a1rid 
L10111', t-1111i m krm leIce 
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Proposed solutions include an 
emphasis on "authentic" tasks. A task 
c n be authentic because it is part of 
the world outside of school (for 
example, a grocery store) or because it 
is a part of the culture of a particular 
discipline (such as mathematics or 
chemistry). 

Another view on this, though, is to 
consider a school as having its own 
social system with its own artifacts 
and sense of authenticity. In such a 
culture of ideas and meanings, thought 

By building upon the 
social nature of 
learning, we may be 
able 3 solve some 
of the problems of 
mechanistic and 
fragile knowledge 
that seem to have 
plagued the American 

educational system. 

and reasoning arc valued for them-
selves, riot only for what they can do 
in the "'real world.- Both conceptions, 
however, suggest powertul changes in 
the dynanmics of classroonrs. changes 
that lead to learnin. 

In classrooms that recoerrize their 
inherently social nature, talk. public 
reasoning, shared problem solving, 
arid shared projects all play a vital 
role. For example. in a class trying to 
understand the Declaration of Inde 
pcndence, the words n ist be read ariL 
re-read, aloud, in or derto discover the 

meaning of the political concepts and 
to decipher the meaning of words as 
they were used in Colonial times. 
Phrases and sentences have to be 
discussed and debated. Reflections 
on the background of the authors, 
their social settings, and their 
assumptions have to be made. Prior 
actions and meetings of the men who 
wrote the document could be 
discussed. Far more depth could be 
gained from this shared experience 
than would be possible if each 
student were required to read all of 
the background material. 

In this kind of classroom, the role 

of the teacher is that of a highly 

knowledgeable member of th 

community - a guide, not simply an 

interactive textbook. Teachers and 

students together track the progress 
of the group's understanding (meta-
knowledge); accept or refute 

proposed interpretations of others 
(background factual knowledge); 
propose interpretations of their own 

(reasoning): and both increase the 
demand of the task and reduce its 
difficult\ h\ sharing it. 

Usine the classrooni as asocial 
arena for the public examination of 
ideas does three important things. 
First. students gradually gain compc-
tence int usin terminolh.gy and in 
generating actions within a discipline 
- in this case. interpreting an histor-
ical doctrint (thus rehearsing the 
facts. action,. :in(l competencies of a 
discipline). Second. in the course of 
dialogue. studernts naturally build on 
or refute old ideas as they are merged 
with new knowledge (thus activating2 

randusing prior knowledge). Third, 
and most important, actions of discus-
sion, proof, and explanation are 
merged with the network of concepts 
and principles that are a part ot a 
particul ar sui bject intatter. Thl s inert. 
isolated inforn aliori is transforried 
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into more generative, usable 
knowledge. 

There Really Are Some Changes 
Notable progress has occurred in the 
research on learning. I have focused 
here on three ideas that have conse
quences for teaching. First, the recog
nition that there are multiple kinds of 
knowledge suggests that neither 
teaching simple hierarchies of actions 
nor simply having students work with 
hands-on materials in an unfocused 
way will result in the deep, conceptual 
kind of learning that we hope students 
gain. 

Second, the recognition that 
students bring prior knowledge to new 
learning suggests that teachers need to 
make this knowledge explicit, then 

build upon it or, if necessary, chal
lenge it. 

The third idea is the social nature of 

knowledge and learning. When 
students talk to cach other, they 
rehearse the terminology, notational 

systems, and manner of reasoning in a 
particular domain, thus reducing the 
individual burden of complete master\ 
of material while keeping the vision of 
tile entire task iii viev. By building 
upon the ,ocial nature of learning, we 
may be abie to solve some of the prob
lenis of rmechanistic and fragile 
knowledi,,e that scen to have plagued 
the American educational systen,. 

These three constructs have im por
tant implications tor transforming tile 
va Iteachinrg and learning occur in ouir 

classroomls. 
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COGNITIVE
 
APPRENTICESHIP:
 

MAKING THINKING
 
VISIBLE
 

BY AA COLLINS, JOHN SEELY BROWN, AND ANN HOLUM
 

IN ANCIENT times, teaching and learning were ac-
.complished through apprenticeship: We taught our 

children how to speak, grow crops, craft cabinets, or tai-
lor clothes by showing them how and by helping them 
do it. Apprenticeship was the vehicle for transmitting the 
knowledge required for expert practice in fields from 
painting and sculpting to medicine and law. It was the 
natural way to learn. In modern times, apprenticeship
has largely been replaced by formal schooling, except in 
:hildren's learning of language, in some aspects of grad-
uate education, and in on-the-job training. We propose 
an alternative model of instruction that is accessible 
within the framework of the typical American classroom,
It isa model of instruction that goes back to apprentice-
ship but incorporates elements of schooling. We call this 
model -cognitive apprenticeship" (Collins, Brown, and 
Newman, 1989).

While there are many differences between schooling
and apprenticeship methods, we will focus on one. In ap-
prenticeship, learners can see the processes of work: 
They watch a parent sow, plant, and harvest crops and 
help as they are able; they assist a tradesman as he cra':s 
a cabinet; they piece together garments under the su-

Allan Collinsis principalscientistatBolt Beranek and
Newman, Inc.. andprofessorof education andsocial 
polic , atNorthwestern Unitersit He is also the co-di-
rectorof the Centerfor Technology in Education.John
Seely Brou is corporatevice presidentanddirectorof 
the PaloAlto Research Centerfor Xerux Corporation. 
Ann Holum, aformerteacher is a graduatestudentin 
education and socialpoll- , at Northwestern Univer-
sitj,.A different version of this essay was published as 
a chapterin Knowing, Learning, and Instruction: Essays
in Honor c Robert Glaser, edited by Lauren Resnick 
(Erlbaum: 1989). 
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pervision of a more experienced tailor. Apprenticeship
involves learning a physical, tangible activity. But in 
schooling, the -practice" of problem solving, reading
comprehension, and writing is not at all obvious-it is 
not necessarily observable to the student. In appren
ticeship, the processes of the activity are visible. In 
schooling, the processes of thinking are often invisible 
to both the students and the teacher. Cognitive appren
ticeship is a model of instruction that works to make 
thinking visible. 

In this article, we will present some of the features of 
traditional apprenticeship and discuss the ways it can be 
adapted to the teaching and learning of cognitive skills. 
Then we will present three successful example.- -cases 
in which teachers and researchers have used appren
ticeship methods to teach reading, writing, and mathe
matics. 

In the final section, we organize our ideas about the 
characteristics of successful teaching into a general
framework for the design of learning environments, 
where -environment" includes the content taught, the 
pedagogical methods employed, the sequencing of learn
ing activities, and the sociology of learning. 

TOWARD A SYNTIESIS OF SCHOOLING 
AND APPRENTICESIP 

Although schools have been relatively successful in or
ganizing and conveying large bodies of conceptual and 
factual knowledge, standard pedagogical practices ren
der key aspects of expertise invisible to students. Too lit- Z 
tie attention is paid to the reasoning and strategies that 
experts employ when they acquire knowledge or put it 
to work to solve complex or real-life tasks. Where such 
processes are addressed, the emphasis is on formulaic 
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methods for solving "textbook" problems or on the de
velopment of low-level subskills in relative isolation. 

As a result, conceptual and problem-solving knowl
edge acquired in school remains largely inert for many 
students. In some cases, knowledge remains bound to 
surface features of problems as they appear in textbooks 
and class presentations. For example, Schoenfeld (1985) 
has found that, in solving mathematics problems, stu
dents rely on their knowledge of standard textbook pat
terns of problem presentation rather than on their 
knowledge of problem-solving strategies or intrinsic 
properties of the problems themselves. When they en
counter problems that fall outside these patterns, stu
dents are often at a loss for what to do. In other cases, 
students fail to use resources available to them to im
prove their skills because they lack models of how to tap 
into those resources. For example, students are unable 
to make use of potential models ofgood writing acquired 
through reading because thcy have no understanding of 
how the authors produced such text. Stuck with what 
Scardamalia and Bereiter (1985) call -knowledge-telling 
strategies," the), are unaware that expert writing involves 
organizing one's ideas about a topic, elaborating goals to 
be achieved in the writing, thinking about what the au
dience is likely to know or believe about the subject, and 
so on. 

To make real differences in students' skill, we need 
both to understand the nature of expert practice and to 
devise methods that are appropriate to learning that 
practice. To do this, we must first recognize that cogni
tive strategies are central to integrating skills and 
kowledge in order to accomplish meaningful tasks. The' 
are the organizing principles of expertise, particularly in 
such domains as reading, writing, and mathematics. Fur
ther, because expert practice in these domains rests cru
cially on the integration of cognitive strategies, we be
licve that it can best be taught through methods that have 
traditionally been employed in apprenticeship to trans
mit complex physical processes and skills. 

Traditional Apprenticeship 
In traditional apprenticeship, the expert shows the ap

prentice how to do a task, watches as the apprentice 
practices portions of the task, and then turns over more 
and more responsibility until the apprentice is proficient 
enough to accomplish the task independently. That is the 
basic notion of apprenticeship: showing the apprentice 
how to do a task and helping the apprentice to do it. 
There are four important aspects of traditional appren
ticeship: modeling, scaffolding, fading, and coaching. 

In modeling, the apprentice observes the master 
demonstrating how to do different parts of the task. The 
master makes the target processes visible, often by ex
plicitly showing the apprentice what to do. But as Lave 
and Wenger (in press) point out. in traditional appren
ticeship, much of the learning occurs as apprentices 
watch others at work. 

Scaffolding is the support the master gives apprentices 
in car, ying out a task. This can range from doing almost 
the entire task for them to giving occasional hints a, to 
what to do next. Fading is the notion of slowly removing 
the support, giving the apprentice more and more re-
sponsibility. 

Coaching is the thread running through the entire ap-
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prenticeship experience. The master coaches the ap- 
prentice through a wide range of activities: choosing 
tasks, providing hints and scaffolding, evaluating the ac-
tivities of apprentices and diagnosing the kinds of prob-
lems they are having, challenging, them and offering en-
couragement, giving feedback, structuring the ways to 
do things. working on particular weaknesses. In short, 
coaching is the process of overseeing the student's learn-
ing. 

The interplay among observation, scaffolding, and in-
creasingly independent practice aids apprentices both in 
developing self-monitoring and correction skills and in 
integrating the skills and conceptual knowledge needed 
to advance toward expertise. Observation plays a sur-
prisingly key role: Lave (1988) hypothesizes that it aids 
learners in developing a conceptual model of the target 
task prior to attempting to execute it. Giving students a 
conceptual model-a picture of the whole-is an im-
porunt factor in apprenticeship's success in teaching 
complex skills without resorting to lengthy practice of 
isolated subskills, for three related reasons. First, it pro-
'ides learners with an advanced organizer for their ini-
tial attempts to execute a complex skill, thus allowing 
them to concentrate more of their attention on execu-
tion than would otherwise be possible. Second, a con-
ceptua! model provides an interpretive structure for 
making sense of the feedback, hints, and corrections 
from the master during interactive coaching sessions. 
Third, it provides an internalized guide for the period 
when the apprentice is engaged in relatively indepen-
dent practice. 

Another key observation about apprenticeship con-
cerns the social context in %,'hichlearning takes place. 
Apprenticeship derives many cognitively important 
characteristics from being embedded in a subculture in 
which most if not all, members are participants in the 
target skills. As a result, learners have continual access to 
models of expertise-in-use against which to refine their 
understanding of complex skills. Moreover. it is not tin-
common for apprentices to have access to several mas-
ters and thus to a variety of models of expertise. Such 
richness and variety help them to understand that there 
may be multiple ways of carrying out a task and to rec-
ognize that no one individual embodies all knowledge or 
expertise. And finally, learners have the opportunity to 
observe other learners with varying degrees of skill; 
among other things, this encouragcs them to view learn-
ing as an incrementally staged process. while providing 
them with concrete benchmarks for their own progress. 

From Traditional to Cognitive 
Apprenticeship 

There are three important differences between tradi-
tional apprenticeship and the kid of cognitive appren-
ticeship we propnse. 

As we said, in traditionzl apprenticeship, the process 
of carrying out a task to be learned is usually easily ob-
servable. In cognitive apprenticeship, one needs to de-
liberately bring the thinking to the surface, to make it vis-
ible. whether it's in reading, writing, problem solving. 
The teacher's thinking must be made visible to the stu-
dents and the student's thinking must be made visible to 
the teacher. That is the most important difference be-
tween traditional apprenticeship and cogritive appren-
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ticeship. Cognitive research, through such methods as 
protocol analysis, has begun to delineate the cogniitive 
and metacognitive processes that comprise expertise. By 
bringing thiese tacit processes into the open. students 
can observe, enact, and practice them with help from 
the teacher and from tbther students. 

Second. in traditional apprenticeship, the tasks come 
up just as the' arise in the world: Learning is completely 
situated in the workplace. When tasks arise in the con
text of designing and creating tangible products, ap
prentices naturally understand the reasons for undertak
ing the process of apprenticeship. TheN' are motivated to 
work and to learn the subcomponents of the task. be
cause they realize the value of the finished product. They 
retain what they must do to complete the task, because 
they have seen the expert's model of the finished prod
uct, and so the subcomponents of the task make sense. 
But in school, teachers are working with a curriculum 
centered around reading. writing, science, math. history, 
etc. that is, in large part, divorced from what students 
and most adults do in their lives. In cognitive appren
ticeship, then, the challenge is to situate the abstract 
tasks of the school curriculum in contexts that make 
sense to students. 

Third, in traditional apprenticeship, the skills to be 
learned inhere in the task itself: To craft a garment, the 
apprentice learns some skills unique to tailoring, for ex
ample, stitching buttonholes. Cabinetry does not require 
that the apprentice know anything about buttonholes. 
In other words, in traditional apprenticeship, it is un
likely that students encounter situations in which the 
transfer of skills is required. The tasks in schooling, how 
ever, demand that students be able to transfer what they 
learn. In cognitive apprenticeship, the challenge is to 
present a range of tasks, varying from systematic to di
verse, and to encourage students to reflect on and artic
ulate the elements that are common across tasks. As 
teachers present the targeted skills io students, they can 
increasingly vary the contexts in which those skills are 
useful. The goal is to help students generalize the skill, 
to learn when the skill is or is not applicable, and to tran.
fer the skill independently when faced with novel situa
ti'ins. 

In order to translate the model of traditional appren
ticeship to cognitive apprenticeship, Leachers need to: 

* identify the processes of the task and make them vis
ible to students; 

* situate abstract tasks in authentic contexts, so that 
students understand the relevance of the work; and 

r varv the diversity ofsituations and articulate the com
mon aspects so that students can transfer what the' 
learn. 

We do not want to argue that cognitive apprenticeship 
is the only way to learn. Reading a book or listcning to a 
lecture are important ways to learn, particularly in do
mains where conceptual and factual knowledge are cen
tral. Active listeners or readers, who test their under
standing and pursue the issues that are raised in their 
minds, learn things that apprenticeship can never teach. 
To the degree that readers or listeners are passive, how
ever, they will not learn as much as they would by ap
prenticeship, because apprenticeship forces them to use 
their knowledge. Moreover, few people learn to be ac
tive readers and listeners on their own, and that is where 
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cognitive apprenticeship is critical- observing the pro
cesses by which an expert listener or reader thinks and 
practicing these skills under the guidance of the expert 
can teach students to learn on their own more skilifuiby. 

Even in domains that rest on elaborate conceptual and 

s lear 
or art of solving problems and carrying out tasks. And to 
achieve expert practice, some version of apprenticeship 
remains the method of choice. 

fatalvderpiing s, sudenm mustcarr the.pAndtce 

COGNmTVE APPRENTICESHIP: TEACHING 

READING,WRnTING,AND MATHEATICS 

In this section, we will briefly describe three success 

models of teaching in the foundational domains of read
ing, writing, and mathematics and how these models em-
body the basic methods of cognitive apprenticeship. 

e threb ai reod 

they provide the basis for learning and communication 
in other school subjects but also because they engage 
cognitive and metacognitive processes that are basic to 
learning and thinking more generally. Unlike school sub-
jects such as chemistry or history, these domains rest on 
relatively sparse conceptual and factual underpinnings, 
turning instead on students' robust and efficient execu-
tion of a set of cognitive and metacognitive skills. As 

such, we believe they are particularly well suited to 

teaching methods modeled on cognitive apprenticeship. 

Reading 
Palincsar and Brown's (1984) reciprocalteachirgof 

reading exemplifies many of the features of cognitive ap-

prenticeship. It has proved remarkably effective in rais-

ing students' scores on reading comprehension tests. es-
pecially those of poor readers. The basic method centers 
on modeling and coaching students in four strategic 
skills: formulating questions based on the text. summa-
rizing the text, making predictions about what will come 
next. and clarif'ing difficulies with the text. Reciprocal 
teaching was originally designed for middle school stu-

dents who could decode adequately but had serious 

comprehension problems; it can be adapted to any age 

group. The method has been used with groups of two to 

seven students, as well as individu'd students. It is called 

reciprocal teaching because the teacher and students 

take turns playing the role of teacher. 

The procedure is as follows: Both the teacher and stu-

dents r ad a paragraph silently. Whoever is playing the 
role of teacher formulates a question based on the para-

graph, constructs a summary, and makes a prediction or 

clarification, if anN" come to mind. Initially, the teacher 
models this process and then turns the role of teacher 

over to the students. When students first undertake the 
process, the teacher coaches them extensively on how 
to construct good questions and summaries, offering 
prompts and critiquing their efforts. In this way, the 
teacher provides scaffolding for the students, enab!ing 
them to take on whatever portion of the task the' are 
able to. As the students become more proficient. the 
teacher fades, assuming the role of monitor and provid-
ing occasional hints or feedback. The transcript below 
shows the kind of scaffolding and group interaction that 
occurs with children during reciprocal teaching. 
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SAMPLE RECIPROCAL TEACHING DIALOGUE 
(fromPalincsar1986) 

Text from which students am uorking: 
Crows have another gift. They are great mimics, They can learn 

to talk and imitate animal sounds. Some have been known to learn 
100 words and even whole phrases. The' can imitate the squawk 
of a chicken, the whine of a dog, or the meow of a cat. 

Games have a certain fascination to crows. In agame of hide 
and seek, acrow hides in the hollow of a tree and then sounds a 
distress caw. The others rush to the spot. look around, then flap 
away. This may be done over and over,after which the young crow 
pops out of its hiding place and caws gleefully. Far from being an
noyed at this, the flock bursts into loud cawing themselves. They 

seem to like the trick that has been played on them. 

T: Chantel, you're our teacher, right? Why dont you summa
rize first? Remember, ;ust tell me the most important pans. 

SI: Crows have a hundred words the' can learn by imitation. 
They can imitate chickens, the whine of a dog. and cats. 

T: Okay. We can shorten that summar, a bit.
 
S2: You coulri say the) can imitate other animals.
 
T: Oh!Good one! There's a list there, Chantel. did you notice 

that? It says they can imitate the squawk of achicken, the whine 
of a dog or the meow of a cat; and you could call that -animal 
sounds." 	Can you ask us aquestion? 

SI: Ain't no questions in here. 
S3: The words (sic) that need to be clarified are (sic) -mimics." 
S: That means imitate, right? 
T: Right. How did you figure that out. Shirley?S4: The paragraph. 

T: Show us how somebody could figure out what -mimic" 
means. 

S5: They are great mimics. They can learn to talk and imitate an
imal sounds. 

T: Yes, so the next sentence t Us you what it means. Very good. 

aIyhig else needs to be clarified?All. No.
 

T What about that question we need to ask? (pause) What is
 
the second paragraph about, Chantel? 

SI. The games they play. 
S3: They do things like people do. 
S4 What kinds of games do crows play? 
S3: Hide and seek. Over and over again. 
T: You know what. Larry) That was a re'al good comparison. 

One excellent question could be. -How are crows like people?" 
S4 They play hide and seek. 
T Good Any other questions there' 
S2 How come the crows don't get annoyed. 
S5.Because they like it, the, have fun. If I had a crow, I'd tell 

him he was it and see what he'd do. 
T Lets summanzc now and have some predictions 
SI This was about how they play around in games 
T Good for you That sit. Predictions anyone? 
S2 Maybe more trcks they play 
54 Other games 
T Mayhe so far. they have told us several ways that crows are 

sen smart. they can communiate with one ;'nother. they can im 
irate many sounds, and they pz' games ,ivbe we will read aboutanother way in which they art smart Who will be the next 
teacher' 

Reciprocal teaching is extremely effective. In a pilot 
study with individual students who we:'e poor readers, 
the method raised their reading comprehension test 
scores from 15 percent to 85 percent accuracy after 
about twenty training sessions. Six months later the stu
dents were still at 60 percent accuracy, recovering to 85 
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In classroom studies with groups of 
four to seven students, reading 

comprehension test scores 
increasedfrom about 40 percent to 

80 percent correct, with only a slight 
decline eight weeks later. 
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WINTER 1991 

percent after only one session. In a subsequent study 
with groups of two students, the scores increased from 
about 30 percent to 80 percent accuracy, with very little 
change eight weeks later. In classroom studies with 
groups of four to seven students, test scores increasedfrom about 40 percent to 80 percent correct, again with 

only a slight decline eight weeks later.These are ven' dra

matic effects for an.' instructional intervention.SWhy isreciproca teaching so effective? In our analv
sis, which reflects in part the views of Palincsar an'd 

Brown, its effectiveness depends upon the co-occur
rence of a number ')f factors. 

First, the method engages students in a set of activities 
that help them form a new conceptual model of the task 
of reading. In traditional schooling, students learn to 
identify reading with the subskills of recognizing and 
pronouncing words and with the activities of scanning 
text and saying it aloud. Under the new conception. stu
dents recognize that reading requires constructive ac
tivities, such as formulating questions and making sum
manes and predictions, as well as evaluative ones. such 
as analyzing and clarifying :he points of difficulty. As 
Palinscar points out (1987), working with a text in a dis
cussion format is not the same as teaching isolated com
prehension skills-like how to identify the main idea. 
With reciprocal teaching, the stratcgies students learn 
are in the servtce of a larger purpose: to understand what 
=--- aret reading and to develop the crtical abili y to read

learn. 
The second factor that we think is critical for the suc

cess of reciprocal teaching is that the teacher models ex

pert strategies in a shared problem context. What is cru
cial here is that students listen in the context of know
ing that they will soon undertake the same task. After 
they have tried to do it themselves, aid perhaps had dif
ficulties, they listen with new knowledge about the task. 
That is,they can compare their own questions or sum
marnes with the questions or summaries generated by the 
group. They can then reflect on any differences, trying 
to understand what led to those differences. We have ar
gued elsewhere that this kind of reflection is critical to 
learning (Collins and Brown, 1988). 

Third, the technique of providing scaffolding is crucial 
in the success of reciprocal teaching for several reasons 
Most importantly, it decomposes the task as necessary 
for the students to cam' it out, thereby helping them to 
see how, in detail, to go about it. For example, in formu
lating questions. the teacher might want to see if the stu
dent can generate a question on his or her own: if not. 
she might suggest start ng with a WhXyv" question about 
the agent in the story. If that fails, she might generate one 
herself and ask the student to reformulate it in his or her 
own words. In this way, it gets students started in the new 
skills, giving them a "feel" for the skils and helping them 
develop confidence that they can do them With suc
cessful scaffolding techniques, students get as much sup
port as they need to carry out the task, but no more. flints 
and modeling are then gradually fad out, with students 
taking on more and more of the task as they become more 
skillful These techniques of scaffolding and fading 
slowlY build students' confidence that they can master 
(lie skills rc-quired. 

fina' aspect of reciprocal teaching that we think 

(Continuedon page 38) 
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Educating Poor
 
Minority Children
 

Schools must in the support of parentsand learn
 
to respondflexibly and creatively to students' needs. A successful
 

program developed in New Haven points the way
 

homas Jefferson and other advo-

cates of free public schools be-
lieved fervently that an educated 

populace is the lifeblood of democra-
cy. In their view the school clearly had 
a political purpose: to socialize chil-
dren to become good citizens. Jeffer-
son wrote. "I know no safe depository 
of the ultimate powers of the society 
but the people themselves: and if we 
think them not enlightened enough to 
exercise then- control with a whole-
some discretion, the remedy is not to 
take it from them. but to inform their 
chscrenon." 

It is a lung fall from this lofty ideal 
to the grim reality facing youths at the 
margins of today's societ,. Poor mi-
nonr children are undereducated in 
cdsproportionate numbers across the 

JAMES P.COMER is professor of c.hld 
psychiatry and director of the School 
Development Prograrn at Yale Universi. 
ty's Child Study Center and associate 
dean of the Yale Universit School of 
Medicine. lie received an A.B. at [ndi-
aria Universi,, an MD. from the Howard 
Universitv College of Medicine and an 
MPJ-L from the Universin of Michigan 
School of PublDc Health. He writes and 
consults extensively on school improve-
merit. In his most recent book. Maggie's 
American Dream, which will be pub-
isbed this month by Ne, Amiencan L 
brary, Comer wries about his moth-
er, an impoverished black woman who 
grew up in the rural South. 

by James P.Comer 

country. Academcally such children 

may lag behind the national average 
by up to two years. In large cities as 
many as 50 percent of minonty chil-
drer, drop out of school. The failure to 
educate these children makes ever 
harder the task of rectifying economic 
and social ineqwnes. job opporrun-
ties increasingly reside in service and 
technology industries, but poor mi-
nonty youths are the least likely to 
have the social and academic skills 
these jobs demand. Unless schools 
can find a way to educate them and 
bring them into the mainstream, all 
the problems associated with unem-
ployment and ahenition will escalate. 

-'r'hetask seems overwhelming, 
And yet it can be done. In 1968 

IL m, colleagues and I at Yale Urn-
versit 's Child Study Center started an 
interveition project at two nner.cv,
schools in New Haven. Unlike many of 
the reforms that are now being med 
or proposed, which focus on academ-
ic concerns such as teacher creden-
t 
tials and basc skills, our program pro-
motes development and learning by
building supportive bonds that draw 
together children parents and school. 
By 1980 acadermic performance at the 
tivo New Haven schools had surpassed 
the national average, and truancy and 

i
dbsciphnar problems had declned 
markedly. We have now begun to du. 
plicate that success at more than 50 
schools around the country. 

The perceptions underlying our ap

proach are partly rooted in my own 
childhood. In 1939 1 entered an ele
mentaly school in East Chicago, Ind, 
with three other black youngsters 
from a low-income commuity. The 
school was considered one of the best 
in the dismct: it was raciolly integrat. 
ed and served the highest socioeco
norruc group in town. All four of us 
were from two-parent famiihes, and 
our fathers made a hving wage in the 
local steel mill. We were not burdened 
by any of the disadvantages-school 
segregation. inadequate schools, sin
gle-parent families, unemployment
commonly cited as causes of edu
cational underachievement in poor 
black children. Yet in spite of the fact 
that we had sirrular intellectual poten
tial, my three fnends have had difficult 
lives one died prematurely from alco
holism, a second spent a large pan of 
his life in jail and a third has been in 
and out of mental institutions. 

Why did mr life turn out better ? I 
think it was largely because my par

ents. unlike those of my friends, gave 
me the social skills and confidence 
that enabled me to take advantage of 
educational opportunities. For exam
pie, I became friendly with my third. 
grade teacher, with whom I vould 
walk hand in hand to school every day. 

My parents took me to the lbrary so 
that I could read many books. My three 
friends, however, never read books
which frustrated and angered their 
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teachers. What the teachers did not 
realize was that their parents were 
afraid to go to the librar- indeed, they 
were uncomfortable around wute 
people in general and avoided them. 

In the 1960's I began to speculate 
that the contrast between a child's 
expenences at home and those in 
school deeplh affects the chiid's psy-
chosocial development, and that this 
in rum shapes academic achievement. 
The contrast would be particularlk 
sharp for poor nunorn culdren from 
farmilies outside the mainstream. IfmN 
hunches were correct, then the failure 
to bridge the social and cultural gap 
between home and school ma, lie at 
the root of the poor academic per-
formance of many of these children. 

Yet current educational reforms de. 

emphasize interpersonal factors and 
focus instead on instruction and cur-
nculum. Such approaches reveal a 
blind spot: they assume that all chl-
dren come from mainstream back-
grounds and amve at school equal-
ly well prepared to perform as the 
school expects them to. Readmg., %Tt-
ing. anthmetc and science are deli%, 
ered to students in much the same 
waN as rires, windows and doors are 
attached to the frame of an automo-
bile on an assembly line. Yet students 
do not come in standardized frames 
that passively receive what is deli'-
ered. Most educators do not challenge 
this assumpnon. however, and the ap-
proach has never been systematically 
evaluated or modified through direct 
expenments in schools. 

Tn contrast, Albert J. Solmt and his 
at Yale's Child StudN 

L Center believed educational re
formers should develop their theones 
by directly observing and intervening 
in schools over long penods of time. 
Solnit's ideas inspired the school-in
tervention research project that was 
begun by the center and the New Ha
.en school system in 196S and contin
ued until 1980. I was asked to direct 
the project and to work with a social 
worker a psychologist and a special. 
education teacher from the center. We 

*coUeagues 

decided to immerse ourselves in the 
schools to learn how the% function 
and then, on the basis of our findings, 
to develop and implement amodel for 
improving the schools. We were guid 
ed by our knowledge ot pubic nealth, 

Svsi; REWARDS A JOB WiI. DONE in teacher Nancy Mc~itn- joblessness and crime. The stnff is alert to the special needs of 
developing children. particularly those f-om muarginal homes,

Us flirst-gradle class at the IKatharire Brennan School in New 
and works hitrd to get parents involved.L 92 percent of the

HaVen Conn. The school one of two elementary schools lii 
which the autbor and his coUeagues intervened, 3erve., a parents visited the school 10 times or more in the past year. 

housing project that sufflers from rampant The school is now academlciiby one of the best In the city.nearby low-kncome 
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2S.000- DISTRIBUTION OF BLACK POPULATION 1890-198C 
human ecology, history and child de
velopment-and by common sense. 

20,000 RURAL Our model evolved in two schools 
20.00 	 the Martin Luther King, Jr., School, 

0 URBAN 
z which had about 300 pupils from 

kindergarten through fourth grade,
o 	 15,000 and the Katharine Brennan School,
 

which had more than 350 pupils from
 
kindergarten through fifth grade. The
 

z pupils were 99 percent black and al-

W. 10.000- most all poor: more than 70 percent 

were from families receiving Aid to 
2Families with Dependent Children. At5.000 the beginning of the project the pu

pils were ranked near the bottom in
achievement and attendance among 

the 33 schools in the city. There were
1890 1910 1940 1950 1960 1970 1980 serious problems with attendance anddiscipline. The staffs were discour-


BLACK MIGRATION into urban communities (towns of more than 2,500 people) aged, their turnover rate was 25 per
accelerated after World War 11.The rural black population once greatly outnumbered cent. Parents were dejected, distrust
the urban population, but the postwar economic boom led large numbers of blacks ful, angry and alienated.
 
to move to the cities in search of jobs. Discrimination and lack of adequate ed- Both staff and parents approached

ucation, however, denied many blacks access to the primary urban job markets. the first year of the project with high
 

MEDIAN INCOME expectations. But because teachers 
40 -IN 	 DOLLARS and admnistrators could not agree onZZ WHITE 14,043 	 clear goals and strategies, we had a 

20 - difficult school opening. Some new 
c I - BLAc. - ,.' 6 teachers tied to have open class0 i -FI rooms, but the children soon became 

uncontrollable. Teachers blamed the 
40 administration for not providing ade

17,846 quate resources, and parents became 
S20.728 angry-angry enough to march on one 

c 
of 	the schools. Ne edless to say, theo 	 F n r-- students did not learn much. 

00 	 40 We, on the other hand, learned a 
_o 20.628 great deal. The spectacular deten. 

77 oration of the schools illuminated
20 	 their social dynamics, something that 

0- would otherwise have taken us many 
S40 I years to perceive. We learned, first of 

00 0 27.390 all, that both the schools and our proj
-7--C , ect needed more structure. we estab

20 ished regular meetings so that the 
- - -staff could coordinate plans and set 

S A Fs[goals. More rnportar.t, our analysis of 
interactions among parents, staff and 

LA 0 31,587 students revealed a basic problem un-
S- derlying the schools'dismal academic ,;0, and disciplinary record. the sociocul

- 70 F-IEIEI turalrisalignment between home andschooA:We developed a wa; to under
40 F] 43753 stand hov% such misalignments dis-F 3 .270 rupt beneficial relations and how to 

- 20 - overcome them in order to promote
educatonal development. 

1 0 ,, , :. ,t ur un-erstandng Is based on 
S'% \"-," "" ,' " # ' ,,the' fact that a child develops 

INCOME LEVEL INTHOUSANDS OF DOLLARS O a strong emotional bond to 

EDUCATION LEVEL correlated to family income for whites and blacks shows that competentcaretakers(usuallyparents) 
black incomes are at least a third less than the incomes of whites with equivalent that enables them to help the child 
schooling. For a given level of schooling completed by the fqrnllv bead, the graph develop. Many kinds of development, 
Indicates the percentiage of families within each income bracket. Lack of educatloni in social, psychologicaL emotional, 
reduces the income of backs more than tha( of wuntes, and black income rises more moral, linguistic and cognitive areas, 
slowly wih educatico than white income does. The data, for 1984, are from Startsrl- are critical to future academic learn. 
cal Abstract of the United States 1987, Issued by the IJS. Department of Commerce. ing. The attitudes, values and behavior 
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of the family and its social network 
strongly affect such development, 

Achild whose development meshes 
with the mainstream values encoun-
tered at school will be prepared to 
achieve at the level of his or her ability, 
In addition the meshing of home and 
school fosters further development: 
when a child's social skills are consid-
ered appropriate by the teacher, they 
elicit positive reactions. Abond devel. 
ops between the child and the teacher, 
who can now jam in supporting the 
ove,'all development of the child. 

A child from a poor, marginal family, 
in contrast, is likely to enter school 
without adequate preparation. The 
child may arrive without ever having 
learned such social skills as negotia-
tion and compromise. A child who is 
expected to read at school may come 
from a home where no one reads and 
may never have heard a parent read 
bedtim'ie stones. The child's language 
skills may be underdeveloped or non-

MFNTAL-HEALTH TEAM 

SPECIAL PROJECTS 

UTACHES 

*PARENTS
 
MENTAL-HEALTH
PROFESSIONALS 

STUDENTS 

standard. ExpectaAons at name and at 
school may be radically at odds i-or 
example, in some families a child who 
does not fight back wl bE punished 
And yet the same behavior will get the 
child into trouble at school. 

Such lack of development or devel-
opment that is at odds with the main-
stream occurs disproportionately of-
ten among children from the minority 
groups that have had the most trau-
matic ex'periences in this society- Na-
tive Americans, Hispanics and blacks. 
The religious, political, economic and 
social institutions that had organized 
and stabilized their communities have 
stffered severe discontinuity and de-
struction. Furthermore, these groups 
have been excluded from educational, 
economuc and political opportunity. 
These themes are par cularly vivid in 
the black experience. 

Blacks arrived in this country forci-
bly uprooted from their own culture, 
and they had another culture-that of 

TEAMrnVERNANCE AND MANAGEMENT 

CPARENTS' 


,iSOCIAL 

\-- %.j
 

' I CLASSROOM 

slavery-iiwosed on them. Slavery 
was a state of enforced dependen
("t and inferiority, which offered no 
future. The dominant .Anglo culture, 
in contrast, placed a high value on 
independence and personal advance
ment. The dominant culture devalued 
the Imposed black culture, and many 
blacks in turn developed a negative 
self-image. After the abolition of slav
er%, widespread discnrmnat'on denied 
blacks access to educatior and to the 
political and economic mainstream. 
Yet in spite of these psychological and 
social handicaps man, poor black 
fanulies, particularlv in rural areas, 
were able to develop strong religious 
and cultural support systems and to 
function reasonaoly well. 

After World War D3opportunities for 
rural work dimiushed at*d tajian black 
families migrated to aties. but as a 
result of discrimination the, were 
largely shut out of the pnmar job 
markets. Moreover, urban jobs de-

P GO 

GROUP
 

ACTIVITIES 

enable parents tosuppers. teach children social skills and 
SCHIfMATIC of the school.intervention program shows its key Themeet teachers. Some parents become teachers' aides. 
components and the relitons among them. Agovernance and 

to work with a clild whomental-health team assigns a member 
management team. consisting of the p; "ripai parents, teach-

mental-health worker, develops a comprehensive is having difficult,. It also tries to pre.'ent behavior problems 
ers and a in school procedures. Bv reducby recommending changes
school plAn covering academics, social activities and special 

ing behavior problems and improving relations with parents. 
programs. such as a Discoverf' Roam for children who have 

a schooi climate conducive to learning.the progran crea:es 
lost interest in lear-lng. Social activities, such as potluck 
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difficult to nurture a bond between 
child and teacher that can support
development and learning. 

The consequences of alienation be
come most apparent when these chil
dren reach the age of about eight. 
Around this age they are expected to 
progress academically at a rate that 
begins to exceed their level of devel
opMen. Inaddition the children begin 
to understand how they and their fam
iles differ in income, .ducaion and 

sometimes race and style from other 
people in the school. At this age, more
over, children seek to decrease their 
dependence on adults and on the ap
proval of adults. 

Unable to achieve in school, these 
children begin to see academic suc
cess as unattainable, and so they pro
tect themselves b% dectding school 
is unimportant. Many seek a sense of 
adequacy, belonging and self-affirma
tion in nonimainstrearn groups that do 
not value academic achievement. Such 
children are at risk for dropping out, 

MENTAL-HEALTH TEAM of the Katharine Brennan School meets weekly under the teen-age pregnancy, drug abuse and 
direction of principal Dietria Wells (center). Members track the progress of stu- crime. On the other hand, the decision 
dents who are having problems and discuss intervention strategies, which often in- to pursue academic achievement and 
volve the children's families. Participants include staff member Bridget Hardy (le'), to join the mainstream also exacts a 
speech pathologist Judith Campbell (right)and psychologist Karen McCleu (farright), heavy price: such a choice means re

jecting the culture of one's parents 
and social group. 

manded a higher level of education underdeveloped or differently devel
than rural ones, and blacks, underedu- oped students the skills and experti- ur analysis of the two New Ha
cated in prewar years, were at a disad- ences that will enable them to fulfill vyen schools suggested that the 
vantage. At the same time, they expen- expectations at the school. Instead 0 key to academic achievement 
enced severe stress resulting from the such students are labeled "bad," un- is to promote psychological develop
loss of supportive communities. For motivated or stupid. Staff people pun- ment in students, which encourages 
all these reasons, many black families ish the children and hold low ex- botling to the school. Doing so re
began to function less well and could pectations for them, often blaming quires fostering positive interaction 
not provide their children with pre- the students, their parents and their between parents and school staff, a 
school expenences that woull ble commuruties for the problems. Par- task for which most staff people are 
them to succeed in school. ents, for their part, take the problems not trained. Such e'anges-cannot be 

Furthermore, blacks were able to as a personal failure or as evidence of mandated or sustained fr6M outside 
achieve mainstream success only in animosity and rejection by the main- the school. Our task. then, w-as to cre
limited professional areas. Thus they stream. They lose hope and confi- ate a strategy that would overcome 
could not gain a significant share of dence and become less supportive of the staffs resistance to change, instill 
political, econormc and social power the school. Some parents, ashamed of in them a working understanding of 
in the larger society and thereby help their speech, dress or failure to hold child development and enable them to 
to advance socially marginal blacks. jobs, become defensive and hostile, improve relations with parents. 
With rime, marginal blacks came to avoiding contact with the school staff. From our expenence during the first 
resent aainstream blacks and whlties The result is a high degree of mutual difficult year it was obvious that we 
for being unable-and apparently un- distrust between home and school. A would make no progress until we had 
willing-to help them. and they defen- black first-grade teacher in an inner- reduced the destructive interactions 
sively rejected the mainstream. cit school with a nearly all-black stu- among parents, teachers and admis

dent body recalled explaining class- trators and given cohesiveness and 
n spite of their alienation from the room rules on the first day. When she direction to the schools' management 
mainstream, many poor black par- finished, a six-year-old raised his hand and teaching. To this end we created 
ents still look to the school as their and said, "Teacher, my, mama said I in each school a governance axid man

hope-indeed, their only hope-for don't have to do anything you say." agement team of about a dozen peo
the future, even though at the same Fortunately this teacher understood pie led by the principal and made up 
time they expect the school to fail the underlying problem, but most of elected parents and teachers, a 
them and their children as other main- teachers would have reacted angrily, mental-health specialist and a mem
stream institutions have. And in fact whereupon any chance of gaining pa- ber of the nonprofessional support 
the schools often do fail them. Typical rental cooperation would have quickly staff-all the adults who had a stake in 
schools, with their hierarchical and evaporated. This degree of alienation the outcome. The teams decided is
authontarian structure, cannot give between home and school makes it sues ranging from the schools' aca-
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demic and social program.to changes 
in school procedures that seemed to 
engender behavior problems. 

Several rules guided these teams. 
First, team members had to recognize 
the authority of the principal but, 
equally important, the principal could 
not push through decisions without 
weighing he concerns of the team 
members. Second, we agreed to focus 
efforts on problem solving and not 
waste time and energy in placing 
blame. Third, we made decisions by 
consensus rather than by vote; this 
promoted cooperation by reducing 
the harmful tendency of groups to 
polarize into "winners" and "losers." 

The teans were not fully accepted 
at first, nor were they immediately 
effective, because we at the center 
were viewed as outsiders (from Yale, 
to boot, which worling-class people in 
New Haven hav nlways regarded with 
suspicion). But as we helped the prin-

see that power sharing in-cipals to 
creased their own ability to manage 
the school and as teachers and ad-
ministrators benefited, the staff be-
came more willing to appiy our exper-
tise in social and behavioral sciences 
to every aspect of the schooL0 

We invited parents from among the 
group that had protested against us in 
the first year to join the team. With 
their input we developed a program 
that involved parents at three lev-
els: shaping policy through their rep-
resentatives on the governance and 
management team, participating in 
activities supporting the ohool pro-
gram, and attending school events. 

At one point about a dozen parents 
worked as dassioom assistants and 
formed the core of the parents' group. 
(They were paid the minimum wage.) 
Parents and staff sponsored activities 
such as potluck suppers, book fairs 
and graduation ceremonies. These so-

cial gatherings fostered good rela-
tions between parents and staff, so 
that when a child was having prob-
lems, the staff could discuss the mat-
ter with thr parents without eliciting
defensive zactions. As a result the 

school climate and student behavior 
Improved, and more parents began to 
attend school activities. 

n a typical school students whoIhave emotional, learning or behav-
loral difficulties are seen by the 

school's psychologist, social worker 
or special-education teacher, who all 
work independently of one another. In 
our project, however, they worked as a 
team. We found this to be more effi-
cienr, the team would discuss each 
case and assign one member to it. The 

team approach also made it easier to 
detect patterns of troublesome behav-
tor and to determine whether some 
aspect of the school was making them 
worse. Through its delegate on the 
governance and management team, 
the mental-health group recommend-
ed changes in school policies and 
practices so that students' develop-
mental needs would be served better 
and behavior problems prevented, 

These actions reduced the sense 
of failure, the feelings of anger and 
the loss of confidence that can lead 
to problem behavior among students. 
For example, an eight-year-old who 
was transferred into King from anoth-
er school was taken directly to the 
classroom. He panicked, kicked the 
teacher In the leg and ran out. Usually 
such a child is punished. If nothing is 

MARTIN LUTHER KING SCHOOL 
6.0 

5.0 

done to reduce the child's anxiety, the 
cycle is often repeated until the child 
Is labeled disturbed and referred for 
treatment. Our mental-health team 
helped the school staff to understand 
that the child's anxiety was a natu
ral reaction to being thrust among 
strangers, and, together with the staff, 
we developed an orientation program 
to introduce transfer students and 
their parents to the schooL 

In the course of the 12 years we 
spent in the New Haven schools, other 
programs emerged in response to stu
dents' needs. In one school children 
were kept with the same teacher for 
two years. A Discovery Room enabled 
"turned off" children to form a trust
ing relationship with an adult and, 
through play, rediscover an interest 
in learning. A Crisis Room provided a 

KATHARINE BRENNAN SCHOOL 
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FOURTH GRADERS at the two New Haven schools taldng part in Yale University's 
Child Study Center's intervention program registered steady gains In achievement
test scores from 1969 through 1984. The graphs show mean scores on the Iowa Test 
of Basic Skills in reading (red) and mathematics (blue, scores in 1969 are for the 
Metropolitan Achievement Test. From 1969 through 1979 the tests were given In the 
fall (when the norm is a score of 4.2); from 1981 through 1984 the tests were given 
In the spring (norm score 4.8). Scores have stayed near the 1984 levels since then. 
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AVERAGE PERCENTILE GAINS on California Achievement Test scores from 1985 
through 1987 were larger for 10 mainly black schools in Prince Georges County, Md., 
that use the Comer program than they were for the school district as a whole. Test 
scoreg of black students still lag behind those of white students, but the gap is nar
rowing. The school district, the 15th-largest In the U.S., has 105,000 students, 62 per
cent of whom are black. The schools using the program are more than 90 percent 
black; they receive extra staff and funds because they have been hard to integrate. 
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refuge for children who were "out of 
controL" We discovered that this be-
havior could often be traced to a trau-
matic home experience, and so staff 
members helped the children to han-
die their feelings and regain a sense 
of control. With each intervention the 
staff became increasingly sensitive to 
the concerns of developing children 
and to the fact that behavior prob-
lems result mainly from unmet needs 
rather than from willful badness-
and that actions can be taken to meet 
these needs. 

By 1975 the program was clearly
having an effect. Behavioral problems 
had declined, relations between par-
ents and staff had improved and the 
intelligence of the children had be-
come manifest. In that year we drew 
up a formal School Development Pro-
gram based on the key ingredients 
of our success: the governance team, 
the parents' program and the mental-
health team. 

Having established a way to achieve 
and maintain a smoothly functioning 
school, we decided to see whether the 
school might also play a role in re-
dressing the problem of social ms-
alignment. We argued that it should be 
possible to teach our nonmainstream 
students the social skills that are ex-
pected of them in school, and that the 
acquisition of these skills would help 
them to succeed academically. 

Staff and parents devised a currcu-
lum of social skills, with instruction in 
the subjects children would need to 
know. politics and government, busi-
ness and economics, health and nun-i-
tion. and spiritual and leisure activity. 
The staff chose specialists to help de-
velop the program. Children learned 
how to write invitations and thank-
you notes, how to serve as hosts, 
how the body functions, how to write 
checks, how to plan concerts, and so 
on. Each activity combined basic aca-
demic skills with social skills and an 
appreciation of the arts. These activi-
ties were an immediate and dramatic 
success. Students, parents and staff 
alike all felt a surge of excitement and 
a growing sense of participating in the 
mainstream. 

he intervention program inNew 

| Haven produced significant aca-
Ldemic gains. The students had 

once ranked lowest in achievement 
among the 33 elementary schools in 
the city, but by 1979, without any 
change in the socioeconomic makeup
of the schools, students in the fourth 
grade had caught up to their grade
level. By 1984 pupils in the fourth 
grade in the two schools ranked third-

and fourth-highest on the Iowa Test of 
Basic Skills. By the early 1980's attend-
ance rates at King were either first or 
second in the city. There have been no 
serious behavior problems at either 
school in more than a decade. 

In 1980 our group left the schools. 
The program was fully integrated into 
the normal practices of the staff, who 
continued to carry it out. In the same 
year we began to develop a way to 
apply our program in other schools. 
We left intact the key elements of our 
success in New Haven-the gover-
nance and management team, the par-
ents' program and the mental-health 
team, along with our operating rules-
while allowing specific social and aca-
demic activities to vary with the needs 
of a particular s:hool. In a sense the 
program enabies school personnel to 
engage in a "clinical praczice": armed 
%Nith theories of child development 
and education, together with observa-
tions of children and school systems, 
they can diagnose problems in the 
school and develop solutions. 

The Prince Georges County, Md., and 
Benton Harbor, Mich, school districts, 
which serve mainly low-income black 
children, have been using the program 
for several years: they h3ve achieved 
successes on a par with those of the 
to New Haven schools. The program
is being introduced to all New Haven 
schools, as well as to three other dis-
tricts: Norfolk Va., Lee County, Ark. 
(both also serving mainly poor black 
children), and Leavenworth. Kans. The 
program is now being implemented 
in more than 50 schools around the 
country, including two middle schools 
and one high school. 

Althe money and effort egended 
for educational reform wl have 
_.only limited benefits-particu-

larly for poor mnority children-as 
long as the underlying developmental 
and social issues remain unaddressed. 
Yet most teachers and administrators 
are not trained to organize and man
age schools in ways that support the 
overall development of students. Nor 
does their training enable them to ana. 
lyze, much less solve, the social-mis-
alignment problems of children from
outside the mainstrea, 


The first step toward improving the 
education of these children, then, is to 
induce teachers' colleges and schools 
of education to focus on student de-
velopment. Teachers who invest time 
in training will have an incentive to 
use what they have learned. The ef-
forts of individuals will not be enoughL
the entire staff of a school must em-
brace new ways of thinking. 

School districts, state and local gov
ernments and school boards must 
actively support these changes. They 
must recognize that students' social 
development is as important to socie
ty as their academic ability. They must 
select, certify and reward teachers and 
administrators who are skilled in nur
turing the development of students. 
They must evaluate schools by their 
ability not only to produce high test 
scores but also to prepare students 
to assurne adult responsibilities. And 
they must provide necessary funds. 

The Federal Government must play 
a leading role in bringing about na
tional educational reforms that can 
prepare young people to be effective 
and responsible citizens. Besides ap
propriating funds and establishing 
programs, the Government must facil
itate the interaction of state and local 
government, educational authorities 
and private interests-foundations, 
businesses, colleges and universities. 

To pull all of this together, I believe 
a National Academy of Education is 
needed. Its purpose would be to set 
national priorities, assess current re
search in education, learn how to im
plement approaches that work, identi
fy areas tor further study and allocate 
resources effectively. Such an acad
emy must be free from the pressures
of political expediency, and the Inter
ests of researchers must be balanced 
against those of educators. It could be 
created largely from existing Federal 
programs and governed by those who 
have a stake In education: educators, 
parents, government and business. A 
National Academy of Education could 
spearhead a process of change that is 
geared above all to the needs of chl
dren and to the national interest. It 
could set a timetable and move for
ward at a rational pace that recognizes 
the urgent need for reform and at the 
same time is guided by knowledge and 
common sense. 
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VI. 	 CLASSROOM OPPORTUNITIES: 
CURRICULUM GOALS AND 

INSTRUCTION 

Thus far, we have considered the distribution of opportunities that 
create boundariec around what students can learn in science andmathematics--extensiveness, content, and rigor of school programs;
access of students judged to be of different abilities to science andmathematics courses; allocation of well-qualified teachers; and the
availability of important enabling instructional resources. In each 
case, 	we have 	found distressing patterns of fewer opportunities for
students who typically exhibit patterns of low achievement and
minimal participation in science and 	 mathematics--low-income,
African-American, Hispanic, and inner-city students. In this section, 
we step inside classrooms to examine whether schools and classes of
different types also differ in the curricular goals teachers set for theirstudents and in the type of instruction they provide and explore the 
implications of differences for students' learning opportunities, 

CURRICULUM GOALS AND EXPECTATIONS 

the cname,Some case-study reaearch suggests that even when course titles are
the curricuhun taught inpredominanty poor and minority 

schools is essentially different from that taught in predominantly
white middle- and upper-class schools. These differences suggest that
advantaged, white children are more likely to be exposed to essential 
concepts (as opposed to isolated facts) and to be taught that academicknowledge io-relevant to their future lives (Anyon, 1981; Carnoy and
Levin, 1986; Hanson, in press). For the most part, however, these is-sueshaverecivedlitlersearh atenton.'tionalsues have received little research attention. 


In contrast, there is considerable evidence of differences in the op-portunities to learn science and mathematics content in differentclassrooms within the same school: O.,average, high-ability groupsinelementary schools progress further ina school curriculum 
over the
inurel eear scholprogress fuHersn an Scholt,curricu; or te course of the year (Rist, 1973; Hanson and Schultz, 1978; Barr andDreeben, 1983; Rowan and Miracle, 1983; Gamoran, 19836). While we 
C> know of no systematic studies of content differences in ability-

4-"Tgrouped science and mathematics instruction at the elementary level,low-ability reading groups have been shown to spc,-d more 	time on 
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decoding activities, whereas in high-ability groups more emphasis is
placed on the meanings of stories (Alpert, 1974; Hiebert, 1983). High
ability-group students do more silent reading and are interrupted less
often when reading aloud (Allington, 1980; Eder, 1981). The highability-group advantage is presumably cumulative over the years, and 
as a result, students with 	a history of placement in high-ability
groups cover considerably more material-and distinctively different 
material-in elementary school. 

Differences in pace and quantity of coverage have also been detected at junior and senior high school levels (Ball, 1981; McKnight etal., 1987; Metz, 1978; Page, 1984). McKnight et al. (1987) used data
from the SIMS to examine differences in content for eighth graders
enrolled in different types of mathematics classes (e.g., remedial, typ
ical, honors, or algebra). Not only did the lower-level courses provide
students with access to fewer mathematics topics and skills, students
in lower-level classes in the United States had much narrower cur
riculum opportunities than their counterparts inmany fther nations
(see Kifer, in press). Not surprisingly, the lack of opportunity to learnvarious topics was reflected in these students' performance on test 
items. 

Low-track classes not only typically offer a limited array of topics
and skills, they consistently emphasize less-demanding topics anaskills, whereas high-track claases typically include rr-re complex 
material and more difficult thinking(Burgess, 1983, 1984; Hargreaves, and problem-solving tasks1.67; 	Metz, 1978; Nystrand and 
Gamoran, 1988; Oakes, 1986; Powell, Farrar, and Cohen. 1985;
Sanders,Stone,and LaFollette 1987). 
Inan earlier study Gf 300 junior and senic- high school English and

mathematics classes, quantitative and qualitative analyses of data 
from teacher and student questionnaires, teacher interviews, class
room observations, and content analyses of curriculum packagesvealed that high-track students were 	 reacademic topics and intellectually challenging skills (Qakec,more 	often presented with tra
1985). Additionally, taiachers in high-track classes more often citedhaving stinlear to be compeghnt and tiemoshaving students learn to be competent and autonomous thinkers asamong their most important curricular goals. Teachers of low-track
classes more often emphasized basic literacy and computation skills
and presented topics commonly associated with everyday life andwork. Their important curricular goals focused on conformity to rules 
and expectations. 
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CURRIOCL EMPHASIS ACROSS SCHOOLS AND
CLASSROOMS 

The NSSME data provide useful information about the importanceteachers place on central goals of science and mathematics educationand about how their expectations vary for different groups of stu-
dents. 


Teachers 
 were asked to rate, on a scale from "none" to "veryheavy," the emphasis they placed in a particular class on having students achieve the following objectives: 

* Become interested in science/mathematics. 
" Learn basic se; 3nce concepts (science oniy).
* Know mathematical facts, principles, algorithms, proce-or 

dures (mathematics only)." Prepare for further study in science/mathematics.
* Develop inquiry skills. 
* Develop a systematic approach to solving problems.
" Learn to communicate ideas in science/mathematics effec-

tively. 
* Become aware of the importance of science/mathematics in 

daily life. 
* Learn about the applications of science/mathematics in tech-nology. 

•" Learn about the career relevance of science/mathematics.Learn about the history of sciencelmathematics. 

" Develop awareness 
of safety issues in the lab (science only). 
" Develop skill in laboratory techniques, 

dents' access to scienceBecause both school andand mathematics courses,classroomunderstand the emphasis teachers placecharacteristicsit iscanimportant toaffect stu-on various curricular objec-
uhndase sts ta dacht e rse p l ace on a ri us urri ul a ob ec -atives both at schools of different types and in classes of different tracklevels. 
 Then, to evaluate the relative influence of the school and the
classes a student is enrolled in within the school, we must comparethe emphasis in classes of the same ability levels in different types oft hl is iwithins chools. 

Elementary Scho-ols. At the elementary school level, about theonly differences we found were in the emphasis teachers placed ongawareness orepresertative 
developing a ressof safety issues thein science labo~ratory.Teachers in inner-city and rural schools reported emphasizing labora-tory safety more than teachers in other urban and suburban settings. 

There were no schoo!-level differences related to the racial or socioeconomic makeup of the school population.' 
However, across the sample of elementary schools, we found considerable differences in teachers' emphasis on various objectives inclasses that differed in ability level. Table 6.1 ahows the strength and

direction of these differences. 2 

10THENTARY TEACHERS' CURRCULAR OBJECTIV 
LENARTEACSHEROCS" ABITYA LBECVE 8: 

: 

Objectives Showing No Signicant Objectives Showing Significant
Poeitive R~lationshin -ith Poesitive elationhip with High

Clas Abily Level ClasAbility Lvel
 
Math, facts and principles Interest*
 
Math, computations 
 Science, basic concepts**Importance in life Preparation for further study** 
Technology applications Inquiry skills"
 
History 
 Problem-solving approach*
Criaer relevance 
 Communicate ideasB*
 
Science, lab safety
 
Science, lab technique
 
NOTE: * , significant at 0.05 level; = significant at 0.01 level. 

In many respects, teachers have considerably higher expectationsfor students in high-ability classes. They clearly place more emphasia 
on some goals that have bean widely heralded as critical, not only for
future scientists, but for scientifically literate citizens and productive
estiscneadmthworkers in an increasingly technological economy.aisnqrykiadpobm-lvg Such goals as interest in science and mathematics, inquiry skills, and problem-solving 
re believ ed to promote es atntial adult know ledge an d co mpete ncies ;indeed, many science educators suggesatknaw they constitute the core 

lwher curwiculum objectives (or other classroom-level-dependent variables) wereanalyzei with respect to school characteristics, teachers' responses were averagedobservations was equal to the number ofc-hoola, not the number of teachers surveyed. 
each school and the class weight- were summed. In these cases, the number of2The analysis of track level applies only to classrooms with homogeneous grouping;mixed-ability classes were omitted. Class weights were usedinformation about differences among classes 

to provide nationally
at different ability levels.Within eachteachers' category of the respective independentmean response, variables, we calciated thebut because of the difficulty of interpreting the questionnaire's Likert scale reeponses in absolute terms, we focused primarily on the relative 

differences in emphasis between categories. 



85 of science and mathematics education. 3 Moreover, teachers place 
greater emphasis on preparing high-track students for further study
in science and mathematics-a goal that might be seen as equally 
important for the low-track students who are at risk for continuing 
low achievement and nonparticipation in science and mathematics 
courses in later grades.

Compounding this unequal access to some important curricular 
goale, students in low-ability classes are not receiving orrespond-


ingly greater emphasis on other curriculum objectives. Teachers of 
low-ability classes simply seem to set their sights lower than teachers 
of classes at other track levels. 

Secondary Schools. At the secondary level, there are both school 
and classroom differences in the emphasis teachers place on various 
objectives. Teachers at high-SES schools emphasize preparing stu-
dents for further study in mathematics and science, developing in-
quiry skills and laboratory skills, and acquiring a systematic ap-
proach to solving problems.4 Teachers at lower-SES schools empha-
size becoming aware of the importance of science and mathematics in 
daily life and recognizing the career felevance of these subjects. 5 

We found racial composition to have relatively little effect on 
teachers' curriculum objectives. At predominantly white schools, 
teachers place more emphasis on learning basic science concepts; at 
predominantly minority schools, they place more emphasis on becom
ing aware of the iraportanca of science and mathematics in daily life.s 

There are far more differences among classes than among schools. 
As Table 6.2 illustrates, teachers' emphasis on curriculum objectives
differs considerably with the ability composition of their classes, 
Students in low-track or disproportionately minority classes are dis-
advantaged in the degree to which teach.rs emphasize most curicu-
lum objectives. Teachers of low-track classes were found to give less 
emphasis to every curriculum objective except becoming aware of the 
importance of science and mathematics and performing computations.
As at the elementary level, these differences distance students in low-
ability classes from some of the most important goals of science and 
mathematics. Moreover, there is a certain irony to the greater em-

43See. for example, Bybee et al., 1989; Champagne and Hornig. 1987. 
For preparing students for further study inmathematics and science, F - 3.63, P < 

0.05; for developing inquiry skills, F = 4.73, P < 0.01; for laboratory skills, F - 4.32, P < 
0.01;for acquiring a systematic approach to solving problems, F - 6.45, P < 0.01. 

5 Far students becoming aware at the importance at science and mathematics in1difly
life F = 5.97,P <0.01; for the career relevance of these subjects, F = 4.48, P < 0.01.4For basic science concepts. F - 3.11. P < 0.05; for becoming aware of the importance 
of cience and mathematics. F - 3.07. P < .05. 

TableSi
 
BECONDART TEACWHFIM CUJNRCLAR OBJECTIV :
 

RELATIONSHIP TO CLASSaBILIT IZVEL
 

Objective Showing Objectives Showing No Objectives Showing 
Si tNegativeRelationship with High Significant Monotonic Signfcant PositiveRelationship with Class Relstianship with High
 
ClanAbility Lvml Ability Class Ability Level
 

iy l*. Carw relevance Interest
 
Math. indputatiosr 
 Science, basic conceptItrs

Mat, fasiad€nc ples 

Math, facts and rnrpsud 
Preparation for fsi thelsstudy 
Problem-solving approach" 
Communicate ida.** 
Technology applications*

Hisory p 

Hietorl
 
Science, lab safety*
 
Science, lab techniquevel
 

NOTE: - significant at 0.05 level; **- significant at 0.01 level.
 

phasis teachers of low-ability classes place on developing an appreci
ation of the importance of science and mathematics in daily life. 
While few would question the importance of this goal, teachers be
have as if they believe that this is all low-track students can do. One 
might speculate that teachers of low-ability classes work for studnt 
appreciation rather than helping their students become knowledge
able and competent. 

These track-level differences reveal important nationwide differ
ences in the types of goals teachers emphasize and their expectations
for different groups of students. However, because of the uneven dis
tribution of track levels among different types of schools, it is impor
tant to understand whether low-track classes receive different curricular emphases partly because they tend to be at schools that em

phasize different objectives. In fact, school differences do not appear 
to account for the ability-level differences noted above. With the influence of school-SES differences accounted for, ability-group differ
ences in teachers' emphasis on preparing students for further study 
remain. 7 The same is true for developing inquiry skills,8 laboratory 

7F = 95.47, P < 0.01.
 
8F = 27.83, P < 0.01.
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techniques,9 and a Systematic approach to problem solving.10 How-ever, there is an interesting interaction between school type and tracklevel on some objectives. At the lowest-SES schools, teachers of low-ability classes placed somewhat greater emphasis on inquiry skills 
and laboratory techniques than did teachers of average classes.cases, however, teachers In allof these two types of classes placed lessimportance on these objectives than did teachers of high-abilityclasses. 

School differences did not affect the greater emphasis in low-trackclasses on appreciating the importance of science and mathematics indaily life, but low-SES schools' greater emphasisvance on the career rele-of these subjects is responsible for ability-group differences.That is, this objective appeared to receive greater emphasis across thesample of low-track classes because it was given greater weight inlow-SES schools, and low-track classes were found in far greaternumbers in these schools. Thus, track level alone did not producethese differences. Once the differences among schools of different ra-
cial compositions were taken into account, ability-group differences inthe emphasis placed on 
Low-track Llasses 

learning basic science concepts disappeared.
received greater emphasis because there are dis-

proportionately m ore inof them high-minority schools that place 
m ore em ph a s is on this objective in al l types o f c las ses .Most striking, however, is the finding that teachers of classes at 
the same track levels in very different types of schools appear to placesim ila r em phasis on variou s curriculu m objectives. 


As shown in Table 6.3, 
even when the most widely different schooltypea are compared, the curricular emphases in classes at various 
ability levels are more alike than they are different.liThe similarities are particularly noticeable among low-trackscience and mathematics classes. On only two curricular objectives 

10Fr=he9 F - 20.01.19.91. PP< 0.01.e e use tw0rup.f01o.:Th°F= 19.91, P < 0.01. isticuddt 
lest3 fpren auen..r..a.leIIFrthese analyses we used two groups of schools: 

h ta wr unemplyed or on welfare,least 30 percent of the students from families that The fi-t included those with atwee...those with minority populations exceeding 50 percent, and those located
..ye 

in 
o 

inner-city or 
one welth tother urban neighborhoods. The second group included those in which at least 30withbowht opuainoxcedgspretpercent of the students had parents in professional or managerial occupations, thosewith white populations exceeding 50 percent, andn toelc~ji uthose located in suburban 

neighborhoods. 

_Q 

8 " 

Table6. 
L H LOAETY ININO T lASSEINC HOOJU.S OB DI-FVEN TYP-S 

More Emphasis in 
Disadvaotaed Schools
thanin Advantaged A aged Schools
than in DisadvantagedSchools' No Sinificant Difference Schoolne 

Low-AliityClasses
 
Inquiry ai 
 Interest 
History" Science, basic concepts 

Math, facts 
Preparation for further study 
Problem-sonving approach 
Communicate ideas 
Inportance i daily life 
Technology applications 
Career relevance 

Science, lab safetyScience, labtechnique 
High-Ability Classes 
Ierest S 

e n ol o g y l i e n erit Sci e nce, la b e ty q e
 
Technology 
 Science, basicconcepts Science, lab technique*
 

Harapplication*"** Inqui 
r ft


y r iltuMath, fa 

History*. 
 nquiry skills 

Com ae ideascomanicate a t
 
NOTE:a sigiicant at 0.06 level; 
 nr-si tyiicant level.at 0.01shDisadvantaged schools

schools; advantaged schools 
are iow-SES, inner-city or urban, and 60-100% minorityare high-SES, suburban, and 0--60% minority school. 

did teachers of low-ability classes in Iow-SES, predominantly minority, urban schoolsidy teacho deviate fom their counterparts in high-SES, preow-abiity classteicoeprs indominantly white, suburban 
lowh-SES, predmnnymir

ability classes schools. The curricular focus in highwas also quite similar across school types.
t classes a The teachte ilaers of these classes in the widely arossschool tyese tedifferent schools differed on only one 
objective rated high by more than half of the science teachers and 
about half of the mathematics teachers: The goal of having students
become aware of the importance of science and mathematics in daily 

http:different.li
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life was considered more important in schools serving disadvantaged,
minority students. 

While school characteristics do influence the curriculum emphases
at secondary schools, considerably greater differences result from the
judgments educators make about the abilities of their students and
the types ofclass groupings they form. While the NSSME data do notpermit causal inferences, school differences appear to stem largely
from the disproportionate number of students at high-SES, white
scLools who are judged to be able learners and the disproportionate
number at low-SES, minority schools who are judged to be less able.
However, high- and low-track students are generally thought to need
much the same curricular focus regardless of where they go to school.
The one exception is the more app'.-d and historical curriculum thatis offered to low-track students in low-SES, minority schools-a dif-
ference that may result from having a less-qualified staff and fewer
instructional resources. 

LEARNING APPROACHES AND ACIVITIES 
The types of instructional activities that take place in classroomsare useful indicators of how teachers go about engaging students inlearning. We know of no prior research that has examined differences

in instructional practices at he school level or among ability-grouped
science and mathematics at the leelomng , although
considerable case-study and some survey research has investigated
the variation in instructional activities with the track level of sec-
ondary school classrooms 

Evidence from both American and British ethnographers indicates 

that teachers describe their expectations for high- and low-track otu-
dents' classroom participation in different terms (Hargreaves, 1967; 
Lacey, 1970; Rosenbaum, 1976; Metz, 1978; Ball, 1981; Schwartz,1981). Hargreaves, for example, found a high-track blackboard with
the sign, "We must always remember to behave as an A class,"whereas a teacher of a low-ability-level class remarked, 'You just
can't afford to trust that lot." Such comments seem to be typical of 
many schools. 12  

Not surprisingly, these differences parallel differences in teaching
practices. High-track teachers report spending more time preparing
for class, and they appear to be more enthusiastic and more willing to 

( 1 2 We are gratefuj to Reba Page tor reminding un of thin study, 

push their students to work harder (Rosenbaum, 1976; Metz, 1978;
Schwartz, 1981; Oakes, 1985). Instruction in low trackv, on the otherhand, has been characterized as oversimplified, repetitive, and frag
mented. Observers report that teachers of low-track classes use
recitation and workheets to break topics down into minute bits of
information, causing lessons to lack overall coherence (Hargreaves,
1967; Keddie, 1971; Metz, 1978; Oakes, 1985; Page, 19 87a). Low
track assignments require more rote memory and less critical think
ing than work in high-track classes (Hargreaves, 1967; Oakes, 1985).
In high-track classes, teachers sometimes pur-ie serious understand
ing of complex themes; in low-track classes, instruction is often lir
ited to basic, surface-level understanding of simplified materials
(Keddie, 1971; Oakes, 1985; Page, 1987a, 1987b). Even when osten
sibly similar materials are used, low-track classes "caricature* other
classes in their abbreviated discussions and simplification of ideas.
Page (1987b:21) quoted one teacher as saying, "In this particular 
ninth grade history class, we're less concerned about history and more
concerned about improving your reading skills." Thus, students findthe 'main idea* of a paragraph about the American Revolution, but 
they do not discuss the implications of the idea itself.Using national data, Vanfossen, Jones, and Spade (1987)that college-track students were foundmore likely than others to describetheir teachers as patient, respectful, clear in their presentations, and
enjoying their work. In earlier work, we found that the use of timealso varied by track: In high-track classes, more time and emphasis 
were devoted to learning activities, and less to behavior management;
high-track students also spent slightly more time on-task and wereexpected to spend more time on homework (Oakes, 1985). In another 

study, Gamoran (1987) found that high-ability classes were character
ized by more open-ended questions, more higher-order cognitive
tasks, and more student control over work. 

Thus there is strong and consistent evidence of differences in the
implementation of curriculum acroso tracked classes. Reports offragmentation and rote tasks in low-track classes indicate a consis
tent pattern of low-quality instruction. This probably also relates to
teacher ability and qualifications. Less-qualified teachers have a 
more limited instructional repertoire and tend to rely on worksheets 
more often. However, many of the criticisms that have been leveled 
at low-track classes have also been listed as concerns for the averageAmerican classroom. Not only low-track, but also regular classes are 
described as lifeless, emotionally flat, having fragmented curricula,and including little critical thinking or cognitive challenge (Goodlad, 
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1984; Powell, Farrar, and Cohen, 1985). Consequently, thei, differ- • Student use of calculators 
ences must be seen within the context of across-the-board classroom * Tests or quizzes
instruction that is not very engaging (Gamo.-an and Berends, 19137).


The NSSME data provide additional insights into how schools and 
 Teachers at all types of schools reported using basically similar acclasses enrolling different groups of students vary in the learning ac- tivities in their lessons. Perhaps the most important difference wastivities they provide. The data include the percentages of teachers that a larger proportion of teachers at high-poverty schools used testswho used particular types of activities in their last science and/or or quizzes in their mathematics lessons.1 4  Test use also differedmathematics lesson and the percentages of class time teachers say among schools of different racial composition, with 	predominantlystudents spend on these activities."3 
minority schoGls using tests most often. 15 Elementary schools of dif
ferent types diverged on only one other instructional activity, discus-

Do Learning Activities Differ Among Elementary Schools and 
sion. A slightly greater proportion of teachers at high-minority

Clases? schools said that discussion was a part of their most recent lesson.'6 
In addition to reporting the types of learning activities included in 

Elementary teachers were asked which of the following activities their most recent lesson, teachers also indicated how much time they
they included in the last science or mathematics lesson they taught: spent on learning activities, daily routines, interruptions, and othernoninstructional artivities. 17 Science teachers also estimated the

" Lecture time spent on: 
* Discussion
 
" Student use of computers * Teacher lecturing
 
• Student use of hands-on materials 0 Students working with hands-on, manipulative, or laboratory
" Students doing seatwork assigned from textbook materials
 
° Students completing supplemental worksheets * Students reading about scicnce
 

s Students taking tests or quizzes
Those reporting on science were also asked whether the following e Other science instructional p-tivities
additional activities were included in their most recent lesson: In contrast, mathematics teachers also estimated the time spent in 

" Teacher demonstration various types of instructional groupings:
* Students working in small groups * Teacher working with the entire class as a group (e.g., lecture, 

Teachers reporting about mathematics lessons were also asked about test, etc.)
the following activities: * Teacher working with small groups of students 

14Twenty-threo 	perent, as compared with 17 and 15 percent (F = 2.90, P < 0.05).I'rehwhers were anked to report the instructional activitis that took place during Becamuse teacher repor'sh 	 were aggregated at the school level, these percentages reprethe lat scaenc orumathematics lessn they taught. 	 sent the average percentages of teachers within schools of each type.While data about a single lesson 1Twenty-five percent of the teachers in high-minority schools and 29 percent of 
data at full picturto provftime repreentative decription i toeany onerlar eheseschlsan adreed to roie re pstiv onsan orThedata 	 in schools "ith between 50 and 90 percent minority populations reported thatvaso typeseof
schools (as defined by SES, racial/ethnic cmpogition, and locale). 	

they used tests or quizzes, compared with 18 and 19 percent, respectively, in majorityThe data al reveal white and 90 percent or more white schools (F  2.94, P < 0.05).patterns of time use and leaning activities among c es of various types (e.g., ability
Levels). However, the date.are limited in that the types of activities listed (e.g., lecture, 

16 'peachers at high-minority schools included discuasion somewhat more often (96percent) than did teachers at other majority-minority schools (88 percent), majority-Meatwork, qiz) are gross categories. the specific nature of which may differ consider, white schools (85 percent), or predominantly white schools (90 percent) (F = 3.23. P <ably from ca" to class. Therefre, analyses of these data cannot begin to portray the 0.05).subtle differences in the ace.ivities or in the teacher-student interactions that take place 1 7 Teschers were asked to report the number of total minutes spent on the last lesson
during instruction--subtleties that can make a tremendous difference in the quality of and then divide those minutes among the list of activities.the instructional opportunities made available to students. 

http:lessons.14
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Teacher supervising students working on individual activities where routines generally consume more time. Even when we con-

Although we found few differences in the total amount of time trolled for school differences, however, we found that students in low
spent on instruction,18 science teachers at high-minority schools and average-ability science classes spent less time on testing" and3 
assigned students only about half as much hands-on and laboratory more time on reading than high-ability groups did.24 
wokassgned tachensoyatboouthfp omu any whiteandlaboratry Low-track mathematics classes spent considerably less time than 

andWrk s teachers at schools with predominantlyspentwhitschools ments'roltwicee did average- and high-track groups in whole class instruction25 and 
and~~~~osiealmintht scholthose spnttwcethhtmeo predminntl timtests.2 0  Also, mathematics teachers at predominantly minority considerably m r time working with the teacher in small groups.26 

schools had students spend more time working in small groups than However, once again, these differences are largely a reflection ofdid teachers at majority-white schools.21 While greater amounts of school differences, although the greater time low-ability classes spend
2 1 didmtachgrop t maoriy-wp er sorolids. d greater aoouni- oin small groups is not entirely explained by the greater small-groupsmall-group time may appear to provide students greater opportuni- time spent in high-minority schools, where disproportionate percent

ties for active, engaged learning interaction, in most cases, small
group work actually decreases the amount of instructional time indi- ages of low-ability classes are found.

In summary, we find that teachers in high-minority elementary
7idual students spend with teachers, since the teacher can work with schools less often involve students in hands-on or laboratory activi
only one group at a time. Individual students, although grouped, ties. And students in such schools spend more lesson time on rou
often work alone at seatwork while they are waiting for their group's tines, testing, and working in small groups than do students in other 
turn with the teacher. Moreover, these findingo may well reflect the types of schools. Together, these findings suggest that students in 
slightly smaller percentage of homogeneous ability classes in predom- less-advantaged schools have less access to active, engaging learning 
inantly minority schools, noted in Section II. The greater percentage activities. Track-level differences suggest additional instructional 
of class time spent in small groups in these schools probably repre- disadvantages for students in low-track classes at these and other 
sents more within-class Inlity grouping for mathematics instruction, types of schools, who spend less time than their peers in other classes 

School location was not a factor in either the distribution of types actively engaged with the teacher in science and mathematics 
of activities or the way time was spent. lessons. In racially mixed schools, because of the placement of largeWe found no differences in the types of activities that elementary numbers of minorit, students in low-ability classes, these class-level 

teachers of high-, average-, and low-track classes included in science differences have a disproportionate effect on the opportunities of mi
and mathematics lessons. However, we did find some small differ- nority students. 
ences in their allocation of class time; for example, low-track classes 
spent the most time in class routines.!'2 These differences largely 
reflect the larger number of low-ability classes in low-SES schools, DO Learning Activities Differ in Secondary Schools and 

1 8 For example, teachers at high-poverty and low-poverty schools spent slightly more Classes? 
time on routinos and other noninstructional activities (12 and 11 percent of lesson There is little school-related variation in the types of activities sec
time, respectively) than did those at moderate-poverty and high-wealth schools (9 
percent each) (F = 4.24. P <0.01). ondary teachers include in their lessons. Neither the composition of 

19Twenty-four percent at schools with between 50 and 100 percent minority; 30 the student body nor the location of the school has a noticeable effect 
percent at schools with 60 to 90 percent white students; and 48 percent at schools with on the strategies teachers use in science and mathematics classes. In 
more than 90 percent white Ltudents (F = 2.89, P < 0.05).

20 Twelve percent at each of the predominantly minority school types, compared 
with 6 percent at ea::h of tne two types of majority-white schools (F = 3.44, P < 0.05). "Five and 7 Percent, compared with 12 Percent for high-track classes (F = 3.79, P <

21 Twenty-two and 26 percent for schools with minority populations greater than 90 0.05). 
percent and 50 to 90 percent, respectively. This cumpares with 17 percent in schools 'Eighteen percent for low-ability, 22 percent for average-ability, and 13 percent for 
with between 50 and 90 percent white students and 19 percent for schools with more high-ability groups (F = 5, P < 0.05).
than 90 percent white students (F = 3.25, P < 0.05). 2 5Thirty-five percent, compared with 45 and 47 percent (F = 8.04, P < 0.01).2 2 Teachers of elementary low-track classes said they spent slightly more time on 26F = 2.96, P < 0.05 
classroom routines (11 percent) than did teachers of average- (9 percent) or high-track 
groups (10 percent) (F = 2.93. P < 0.05). 

http:schools.21
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all types of schools, most teachers lecture and few use computers, 27 
and most activities specifically related to science or mathematicsclasses-such as teacher demonstrations, 2 small-group science ac-tivities,29 or the use of calculators in mathematids--are similar acrossschool types.3 0 


However, the differences 
we do find are telling. For example, thepercentage of teachers who ask their students to do seatwork is strik-ingly higher at schools with large concentrations of low-income stu-dents--5 percent, compared with 48 percent of teachers at low-poverty/high-wealth schools. 3 ' Also, nearly half of the teachers ininner-city schools said that they used worksheets in their last lesson,compared with about a third of the teachers in other types of commu,nities,3 2 and nearly twice the percentage of teachers in high-minority schools said that their last lesson included a test.33 The useof hands-on laboratory activities also differed at schools of differentSES levels, and seatwork differed with school location. However, thedirection and meaning of these relationships are muddy.34  
There is also considerable divergence in how much time studentsspendon different types of activities at different types of schools. Thehigher the minority population at schools, the more time teachersspend on daily routines, interruptions, and noninstructional activi-ties, although the size of these differences is small (ranging from 13percent at schools with minority populations greater than 90 percent 

2 7 For example, 87 percent of all secondary teachers said they lectured during theirlast lesson; 86 percent said they included discussion, and only 6 percent reported using 
cam ported by4 percent of the science 

29,1hirty-s.veriperrnt

3 r'wenty-one percent.

31F - 6.98, P < C.01. 

3 2 Forty-seven percent of the teachers in inner-city schools, comparedpercent of suburban teachers, 35 percent of rural, and 31 	 with 37percent of other urban (F -
3Thty-ore and 26 percent in high-minonty and majority-minority schools,pared with 21 	 corn-percent and 16 percent in najority-white and nearly all-white(F 6.20. P < 0.01). 	 Schools-
3 4 High-poverty and high-wealth schools had the lowest percentages of teachers whosaid that hands-on or laboratory activitiesand 25 percent, respectively); 33 percent wereof 	teachersa part ofattheirmoderate-povertymost recent lesson (24and 28percent at low-poverty schools reported using such activities (F = 3.85, P < 0.01).Inner-city and suburban schools had the fewest teachers indicating that their studentsdid seatwork (53 percent at each type of school, compared

respectively, at rural and other urban schools) (F = 
with 61 and 63 percent, 

5.99, P < 0.01). However, the lowincidence of seatwork in inner-city schools may be accounted for by the greater use ofworksheets, as noted above. 

to 11 percent at schools with 90 percent or more white populations).
More significant, science teachers in schools with higherconcentrations of low-income and minority students have their Students spend more time reading than do teachers in other schools.Students in the lowest-SES schools spent 14 percent of their classtime reading, while those in the high-wealth schools spent only 4percent. Consistent with this pattern, students in inner-city schoolsspent more time reading in science classes than did students in othercommunities.3 6 Additional science time spent on reading may come atthe expense of instruction delivered directly by the teacher; teachersat the highest-SES schools spent 43 percent of their time lecturing,while those at the lowest-SES schools spent only 33 percent.-7 

Mathematics teachers in high-poverty and majority-minorityschools also have their students spend somewhat more time workingalone and less time working with the whole class than do teacherswith more-advantaged students. Students in high-poverty schoolsspent, on average, 53 percent of their class time working with thewhole class (e.g., listening to teachers' lectures) 24and percentworking alone; students in high-wealth schools spent 60 and 21 percent of their class time, respectively, in these ways.-3 
Ovei-ail, then, while there are more similarities than differences inscience and mathematics instruction in vari,,us types of schools, thepattwrn of differences is revealing. Students at higher-income and 

majority-white schools spend more instructional time on whole-classactivities and less time working alone, i.e., reading or doing work
sheets, than do those at lower-SES, high-minority schools. 

The Links Between Tracking and Classroom Activities 
Far more striking than the differences between schools of various 

types are the differences among tracks within schools.differences 	 Here, too, thein how time is spent are greater than the differences inthe types of activities teachers include. But, taken together, the differences reveal quite distinct patterns of students in low-track classes 
spending more time on routine, less engaging, perhaps even less in

35 F = 3.03, P < 0.05.S6For reading and SES, F = 10.61, P < 0.01; for reading and racial composition, F =8.52 	 P < 0.01; for reading and school location, F = 7.60, P < 0.01.3For lecturing and SES, F = 3.11, P < 0.05; for lecturing and racial composition, F = 2.75 P<005 

36For SES and individual activities, F = 3.18, P < 0.05; for SES and whole-class 
activities, F = 4.05, P < 0.01; for racial composition, F = 4.20, P < 0.01. 

http:muddy.34
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structional activities. Table 6.4 shows that although teachers of thethree class levels include most types of instructional activities at thesame rates, the pattern of more isolated, routine activities in low-track classes is clear. Students in these classes are more often given
seatwork, worksheets, and tests.Table 6.5 shows how time is divided in classes of different tracklevels. Students in high-track science classes are advantaged by
spending less class time on routines and reading and more time onhands-on activities and receiving instruction from teachers. Students 
in high-ability mathematics classes spend more time on whole-group
instruction and less time working alone.Considerable literature suggests that the instructional patterns wehave observed reflect an overemphasis on control processes and aconcomitant deemphasis on educative processes in lower-trackclasses. In on earlier study where similar instructional differenceswere found, teachers spent more time disciplining than teaching inlower-track elasses (Oakes, 1985). These classes focused on passive
drill and practice with trivial bits of information, whereas the uppertrack classes included more imaginative, engaging assignments.Other studies describe a similar balance between education and orderin high-, average-, and low-track classes, both in the United Statesand in other industrialized nations, and at the elementary as well asthe secondary school level (e.g., Ball, 1981; Eder, 1981; Goodlad, 1984;Hargreaves, 1967; Page, 19 87a; Powell et al., 1985; Schwartz, 1981).
Thece findings, combinedstrategies with evidence that active learning 
and 

are most likely to promote student achievement in scienceiathematics (Bredderman, 1983), suggest that the instructional 
patterns observed in the NSSME data restrict opportunities to learn.Routine se 


The track-level 

i lo -blt cl 

differences remain, even whenstructional differences among different types of schools. 
we control for in-

With the ef-fect of school location accounted for, low-ability groups were found todo seatwork as a part of their lessons far more often than students inother track levels. 39 With school differences in racial composition
accounted for, low- and average-ability classesto complete worksheets,40 and teachers 

were more often mademore of low-ability classesgave tests and quizzes. 4 1 

___. 
3 9An average of 63 percent of the lesson time in low-ability classes was spent on=eatwork, compared with 45 percent in high-ability classes (F = i2.44, P < 0.01).
4 0The contrasts between low- and high-track classes and h.tween average- and hightrack classes were both significant at the 0.01 level.4 1 

Overall 'bility-group differences were significant at t'he 0.05 level, F = 3.04. 

Table 6.4
PRENTAGES OF SECONDARY TEACERS INCLUDING VARIOUS

INSTRU CIONAL YATIVIT CNCEOR
MATHEMIATICS LESSON, BY CLASS ABILITY 

DI 
LEVEL 

Instructnal Activity 

All classesDiscussionLecture 

Seatwork 

Worksheeta 

Small groups 
Hands-on 
Test or quiz 
Calculators 

Sciencecpases
Demonstration 

Low 

8889 

63 
43 
41 
23 

21 
13 

46 

C asT pCla Type i nfcn eo ifrneSigniflcance of Differences 
Average 

8586 

61 
37 
37 
26 

18 
12 

39 

High 

8885 

52 
29 
40 
27 

16 
25 

46 

F 

2.251.45 

10.20 
16.11 

1.17 
1.08 
3.07 

29.02 

3.36 

P < 

(not significant)
(not significant) 

0.001 
0.001 

(not significant) 
(not significant) 

0.05 
0.001 

0.05 

PERCENTAGES OF TIME SPENT ON VARIOUS INSTRUCTIONAL 
ACTIVITIES IN SECONDARY SCIENCE AND MATHMATICS
 

LESSONS, BY CLASS ABILITY LEVEL
 
Class Type Significance of DifferencesInhssxtopSi Aitivit Low Average High F o

A nlcla a l 

Science class14Lecture 
Hands-on 
Reading
Other sctivitieaTster quiz 

Mathematics classes 
Class--lecture, test, st,. 
Small groups 

Individual 

L 
12 12 

36 36 
20 20 
12 10 
13 147 7 

48 55 
10 9 

29 25 

10 

41 

26 
5 

126 

59 
10 

20 

14.08 

4.98 
5.85 

22.58 
0.960.26 

18.71 
0.65 

14.57 

ec 

0.001 

0.01 
0.01 
0.001
 

(not(not significant)significant)
 

0.001 
(not significant) 

0.001 
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Ab'lity-groIup differences in how class time is spent also remainwhen school characteristics are controlled. The high-track advantage

in the smaller amount of time spent on routines remained,42 as did
the greater exposure to teacher-led instruction in these lasses.43 

Clear instructional disadvantages for low-track classes also remainedaftar we accounted for school differences. Students in low-track 
classes across all school types spent greater amounts of their scienceclass time reading.44 Similarly, low-ability groups spent more time
working alone in mathematics and less time doing whole-classawoirkig e iInstructional 
activities.'5 

The combined effect of being in a low-track class in a low-SES,
high-minority, inner-city school is that lessons tend to be considerablymore passive than those in higher tracks at any school. The contrasts
shown in Table 6.6 between the most extreme cases-low-track 
classes in high-poverty, minority, inner-city schools and high-abili-ty
classes in high-wealth, white, suburban schools--are particularly 
striking. 

Do Expectations About Homework Differ Among Schools and 
Class Types? 


Finally, we examined how expectations about homewurk-the in-
structional time students spend outside of school-differ among
schools and classes of different types. onsidercd the per-We first 
centage of teachers who assign homework as a part of their science
and mathematics lessons. Then we compared the amount of time
teachers in different settings expect students to spend doing home-
work. 

Among elementary schools, neither the concentration of low-income
students nor the location of schools made any difference in whether
teachers assigned homework or how much time they expected stu-dents to spend on it. However, while about a third of the elementary
teachers at mixed-race and all-white schools included homework as apart of their science and mathematics lessons, 54 percent of those in 

4 2 For location ard time on routines, F = 13.77, P < 0.01; for racial composition androutines, F = 8.49. P < 0.02. 

43F = 6.78, P < 0.01. 

44For SES and reading, F 18.96, P
= < 0.01; for racial composition and reading, F12.07, P < 0.01; for school location and reading. F = 1817, P < 0 01.4 5 For racial compostition and working alone. F = 3 94, P < 0.05; for SES and whole-• and class actirities. F = 10.74, P<acti.'iti7F0.01. Fclas activity. F P < 0.01.= 9.25. P < 0.01; for SES and working alone. F = 8,27, P < 0.01; for SES 

Table 6.6 
PERCENTAGES OF TIME SPENT ON VARIOUS INSTRUCTION 

ACTIVITIES IN HIGH. AND LOWABILITY CLASSES IN 
SECONDARY SCHOOLS OF DIFFERENT TYPES 

C andSchool Types 
Low-Ability 

Classes in Low- Htigh-Ability Clame 
SES, Minority, in High-SES, White,Activity Urban Schools Suburban Schools 

Alli classes
 
17 
 9ui9 

Sciencecl17es
 
Lectu-
 28 51 
Hands-c- 20 26 
R qading 21 1
 

Matemati claIs 

CIam-lecture, test, etc. 48 63
Smidl groups 7 8hidividual 26 20 

schools 
work.4 

with predominantly minority enrollments assigned home-We also found large differences in the time teachers expect
students to spend on their homework. While teachers in schools with
predominantly white populations expected students to spend about 8minutes on an average day, teachers in high-minority elementary
schools expected students to spend twice that much-16 minutes per
day.' 7 Within elementary schools, the track level of classes made no
difference in whether not teachersor assigned homework, but the
class ability level did relate to the amount of homework assigned.
Terchers in high-track classes assigned students an average of 14
minute per day, slightly more than the 13 minutes assigned to lowtrack classes. Teachers assigned average-track classes somewhat less 
homework, an average ofabout 10 minutes 48 

At the secondary level, school type made no difference in the per

centage of teachers assigning homework (63 percent across the sampled teachers) or in the amount of time students were expected tospend on homework (an average of 27 minutes per day). Teachers of 
46 F 2.85, P < 0.05. 
4 7 p

F = 9.13, P <0.01. 
9.10.744 8 F =8.5 p<00 .F - 8.95., P < 0.01. 

http:reading.44
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classes at all levels were equally inclined to assign homework, butteachers of high-ability classes assigned considerably more homework 
than other teachers. High-ability classes were assigned an average of33 minutes of homework per day; average-ability classes, 26 minutes;and low-ability classez, 24 minutes.' 9 

The fact that students in low-track classes were expected to spendless time on their homework than other students points to a funda-mental irony found in earlier studies of track-level differenceshomework (Oakes, 1985). 
in

That is, those students who probably needto spend the most time engaged in learning activities to overcome 
their current deficiencies in science and mathematics are the ones ofwhom less out-of-school learning time is expected. In contrast, thestudents who achieve most easily in these subjects are expected tospend the most time learning at home. Thus, teachers have unequalexpectations about homework that are likely to further distance high-and low-track students' learning. 

This section has examined two central dimensions of classroomlearning opportunities: the curriculum goals that teachers emphasizeand the instructional strategies they use to achieve them. Onceagain, we find patterns that suggest that disadvantaged, minority.inner-city students have more-limited learning opportunities than
their more-advantaged, white peers. In the elementary years, differ-
ences in curricular goals and instruction are srall, but not unimportant. In high-minority elementary schools, there are some small exceptions to the patterns, including higher teacher expectations concerning the amount of homework assigned to students. We mustca~ition, however, that a, the elementary level, our measures of opportunity are few and g.'oss in nature, and more work needs to be done on measuring what goes on at this level. It is also possible that theincreased investment in instructional time and homework may behaving perverse, unintended effects: The additional time may not infact impart the types of knowledge that encourage participation at alater stage in students' academic careers. The evidence from recentachievement assessments appears to bear this out. Finally, theremay be processes at work in middle schools or in the early high schoolyears that undo gains made at the elementary level. Our data show 

49F = 80.09. P < 0.01. 

mu 

that the differences in curricular and instructional opportunities--as
in the areas investigated in earlier sections of this report--grow con
siderably wider in secondary schools.

Again, we find evidence of a double disadvantage for low-incomeand minority students, particularly in secondary schools. Teachers inschools serving large proportions of these students place somewhatless emphasis on such essential curriculum goals as developing inquiry and problem-solving skills. Moreover, teachers in low-abilityclasses (where disproportionate percentages of minority students inmixed schools are found) place 1ess emphasis on nearly the entire 
range of curricular goals.

Schools with large concentrations of low-income and minority students offer fewer classroom conditions that are likely to promote active engagement in mathematics and science learning-such as opportunities for hands-on activities and time working with the teacher.These differences are also compounded by differences in the experiences of students classified as high-, average-, and low-ability. Thelatter group are disadvantaged in their access to engaging classroomexperiences and in their teachers' expectations for out-of-school learning. Because low-income and minority students are disproportionately assigned to low-ability classes, these track-related differencesfurther disadvantage these group3. Thus, our evidence suggests thatunequal access to science and mathematics curriculum goals is further exacerbated by discrepancies in instructional conditions inschools and classrooms. Together, the data reveal striking differences 
in classroom opportunities. 
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Workshop on Rethinking the Learning Community 

AGENDA
 

09:00-10:15 	 Welcome: Stephen Moseley, President, AED 
Introductory Remarks: Frank Method 
Video and Jigsaw Activity introduced by Beau Fly Jones 

10:15-11:10 Topic: Designs for Cognitive Instruction: Beau Fly Jones 

11:10-11:30 Break 

11:30-11:50 Panel Discussion 

11:50-12:30 General Discussion: Mildred Morton, Facilitator 

12:30-01:15 Lunch 

01:15-02:15 Topic: Rethinking the Learning Community: John Abbott 
Panel Discussion 

02:15-03:15 General Discussion 

03:15-03:30 Break 

03:30-05:00 Mapping Activities 
What is important?
 
What are the implications for A.I.D.?
 
Next steps?
 


