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PREFACE
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For purposes of confidentiality, we have changed the name of the factory that served as the fleld
site for this study and the names of the individus] people mentioned in this report.
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FOREWORD

This is a case study of on-the-job training in a factory stockroom. In it, we take a close-up
look at the working milieu, at the way experienced people do their jobs within it, and at the means
they use to induct ("train") newcomers into work activities.

Our objective is to go beyond the level of generality characterizing most descriptions of work
and to unpackage the black box glossed by the term "on-the-job training.” Educational processes in
the workplace, though occasionally acknowledged as ubiquitous and significant, remain largely
invisible to the research and educational communities. How does such training fit into ongoing work
activities? How does it fit into the system of social relations in the company? What kind of
pedagogical practices are involved? How is conceptual and factual knowledge communicated to
people who have no notion until they walk through the factory door of what the "subject matter” is
about? Most critically, how do we address such questions so that we achieve both the rich description
and the rigorous analysis that research requires if it is to be educationally useful?

Our approach to this new research arena was to organize an interdisciplinary team capable of
bringing a varicty of methods to the enterprise. We carried out data collection through an
ethnographic study of the factory as & whole, field observations and interviews in the training locale,
audiotaped observations of targeted trainers and trainees on a time-sampling basis, and semistructured
trainer and trainee interviews. We applied ooth qualitative and quantitative interpretive techniques to
the data, ranging from discourse analysis to the application of simple descriptive sttistics. Since, to
our knowledge, this was the first case study of its kind, problems of ethics and methods claimed a
major share of our atention. In our concluding discussion we deal with both the substantive and
methodological implications of the research.

We begin by introducing and describing the factory in which we worked and the
considerations that led us to select stockroom work as our target occupation for a training study. We
follow with a description of stockroom work activities and a report on the way training is organized
within it. As each new person is hired for the stockroom, s/he is assigned to an experienced worker
who takes on the responsibility for training. We first look at how these training dyads functioned
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within the stockroom community, and then we analyze in detail the technical and communicative
processes that structured training-and-work within the dyads.
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STOCKROOM TRAINING IN ITS WSTTI'WONAL SETTING

Why study on-the-job training?

A factory stockroom is not a typical setting for cognitive research. Even less is it a site to
which educational rescarchers are typically attracted. Yet a group of us—from psychology,
anthropology, and linguistics—has spent a great deal of time in the last few years becoming
acquainted with the inner workings of a stockroom in a high-technology electronics manufacturing
plant. We tried to leam the stockroom layout, the logic and logistics of material control, and the way
in which the flow of information in the computerized inventory system articulated with the flow of
material goods in the plant We spent many days talking to the people who made the stockroom
work, watching them carry out day-to-day routines and cope with problems that, lying outside the
routine, yet scemed to recur on a routine basis.

We were not in this research site to become experts in inventory management; nor could we,
even if we had so intended, become expert in any aspect of stockroom work without actual immersion
in it over a long period of time. We were there to address questions lying just beyond the work itself,
namely, how is the work leamed and how does the stockroom community organize and support the
leaming process without disrupting its normal functions? Our aim was to study on-the-job training
and leaming. We had in mind a research project that would go beyond a general level of description
of such training and that would use cngnitive science techniques w0 uncover the mechanics of its
production—the “how" of it. We could not begin this project until we ourselves had gained some
understanding of the knowledge and skills involved in stockroom work. And we could not carry out
this project unless stockroom people knew us, accepted our purpose as worthwhile, and agreed to
cooperate in the undertaking.

msmponisapmumimrypumummddiscussimofﬁndingsﬁmmhmmy. We
think it is useful 1 keep in mind the uncommon nature of this research when we come o assess its
contributions and its problems. An attempt to carry out research on educative processes in an
m:lusuialworkmmgmuumm.uﬂ,jmuhnMy.mmnmiuofmmm
theories of work and leaming. Research on educational processes has historically concentrated on
student populations and has been conducted in settings (¢.g., schools) whose institutional goals are
explicitly educational, or in settings (c.g., laboratories) that maximize the researcher’s control over




events. The industrial community contrasts sharply with these settings. Adults, rather than young
people, are involved, and activities are organized to meet production goals, not educational objectives.
The factory is an environment that responds to ever-changing needs and circumstances; it is never
exactly the same at Time 2 as at Time 1, and thus defies the possibility of "research control,”
considered in the classic sense of holding conditions constant. The motives of groups within
industry-—profit for owners, and livelihood for employess—do not coincide directly with the
researchers’ aims. The conduct of the research must conform to these special circumstances.

Many problems present themselves on a theoretical level. Because research on leaming and
teaching has focused on the schools, it has fostered a conception of leamirg as a life activity separate
from other life activities and thus susceptible to analysis as an "activity in itself.” In studying
leaming-and-teaching as a segregated activity, one can make certain simplifying assumptions. For
example, although it is well accepted (Cazden, 1988) that all speech serves a number of functions
simultaneously (e.g.. regulative, informative, rhetorical), studies of teacher talk in the classroom
typically ignore this multiplicity: they snalyze teacher talk largely with respect to how it fulfills its
informative functior:; the instructional intent of teacher talk is presupposed and assigned primacy. The
institution of school can be evaluated on the tasis of how effectively teachers teach and students leam
because researchers presume an isomorphism between the goals of teacher and student activities (to
instruct and to leam) and the objectives of the institution (to educate) (see Newman, Griffin & Cole,
1989). When we inquirs into the nawre of teaching and leamning in nonschool settings, these
presuppositions do not hold. We are faced with the fundamental problem of "disentangling” educative

processes from other ongoing activities in which they are embedded so that they may be studied in the
first place.

Until recently, the concentration of educational research in schools scemed a natural state of
affairs. Conventional wisdom assumed that school leaming and achievement were continuous with
out-of-school leaming and achievement. Under such a continuity hypothesis, it made sense to think of
schooling as the select environment for research on teaching and leaming. A new line of rescarch on
everyday, or practical cognition, however (Hutchins, 1987; Lave, 1988; Rogoff & Lave, 1984;
Scribner, 1984, 1986, Stemberg & Wagner, 1986), has demonstrated that school-based leaming has
distinctive features that differentiate it from forms of thinking and Jcaming in practical settings—what
some investigators refer to as "situated practice”. Once a minority position (Scribner & Cole, 1973),

2

10



this view of the speciality of school is now gaining ground among developmental theorists (c.g.,
Wertsch, 1985a) and educational researchers (Berryman, 1987; Resnick, 1987), who are rethinking the

role of formal schooling in human development.

If learning in and out of school have certain discontinuities, we need to gain some
understanding of what out-of-school leaming looks like: what are its characteristic features and how do
these compare with school-based leaming activities? A first siep is to stop lumping all out-of-school
leaming into one contrastive category. Leaming may be related to practice in a pumber of different
ways that need to be identified and studied. One significant advance in this enterprise is Lave's
analysis of apprentice models of education (in preparation). Apprentice learning is attracting
widespread interest (Colling, Brown and Newman, 1987), but it is only one of a variety of ways in
which leaming may be related o practice. Moreover, it is not the characteristic way that learning and
practice are related in the industrial or corporate work world in the United States today. A
fundamental characteristic of apprenticeship is that it takes the form of a master-leamer or
mentor-leamer relationship that tends to occur in crafts and professions. In these relationships, the
master typically manages and trains, and also exercises considerable control over the apprentice's work
experiences. In a wide range of industrial salaried and technical jobs, however, these conditicns do
not obtain. For one thing, expertise in complex work environments is distributed over a number of
people (Hutchins, 1987) and no one person can serve as the master. For another, there is no linear or
clearly-marked pathway toward "expertise.” Novice workers/leamers must come to understand the
complexity of the organization as a whole, comprehend the portion of overall production that their
work involves, and negotiate the politics of the workplace at the same time as they master the
particular tasks of their jobs. Mastering a particular job in a complex organization carries with it the
possibility of “moving up,” and hence moving into a position with & i.2w boss, new co-workers and
new tasks. Rather than becoming a master of a particular kind of work and kind of production, a
worker in corporate industry must often develop expertise in a number of knowledge domains that are
differently accessed and used by sets of "experts,” who function in a variety of "places” in the
production process.

A form of socially-organized educational practice that has arisen to0 meet these conditions is
- on-the-job training. We use the term here to apply to a wide range of programs through which people
arc broken into new jobs by means of guided practice (D’Andrade, 1981). Such programs may vary

3
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Mdelylnmedegmmwhichmeymfomanzedormud wmm.:m
industrial site (Scribner, 1984) and in @ mining community (Sachs, 1986) suggested the importance of
a loosely structured form of on-the-job training that comes into operation when the occasion arises, is
relatively short-lived, and is provided by co-workers or supervisors who have not been trained to train.
Training arrangements of this kind are widespread and seem to obtain on many skill levels in salaried

and hourly occupations. Although they carry a heavy burden of workplace education, these training
procedures have beer invisible to the educational world at large.

We undertook the atockroom study as a means of exploring the basic features of on-the-job
wraining and its potential usefulness as a model of practice-based education.

Theoretical Pertpective. An inquiry into teaching and leamning in the workplace requires a
conceptual framework within which to pose questions about the relationship of one human project
(education) to another (work). Cur framework derives from a theory gaining prominence among
psychologists and social scientists in Europe and coming to the attention of colleagues here. This
theory builds on the work of the well-known psychologist L.S. Vygotsky (1978, 1988), and posits
"human activity” as the basic unit of analysis in the study of mind and behavior. Mental and
behavioral processes, the theory claims, are embedded in activitics that serve particular motives and
unfold through goal-directed actions. On a societal level of analysis, activities may be conceived as
socially-organized practices that advazice culturally-valued objectives (Scribner & Cole, 1981;
Laboratory for Comparative Human Cognition, 1983). Individuals acquire motives and master
knowledge and skills through their participation in socially-organized activities; conversely,
socially-organized activities are reproduced and transformed through individual actions. (For a fuller
presentation of theoretical constructs, see Leont’ev, 1978, 1981; more accessible versions by
psychologists in the United States include Kozulin, 1986; Minick, 1985; and Wertsch, 1981, 1985a,
1985b.)

-

Developmental psychologists working within this framework have suggested that certain
universal human activities are especially significant in an individual's developmental history. These
activities include play (Vygotsky, 1978), leaming (Elkonin, 1977, Engestrom, 1987; Hedegaard et. al.,
1984; Talyzina, 1981), and work (Hacker, 1985).
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In the last scveral decades, activity theory bas become especially promineit in research on
wrk and education. Tn work rescarch, & fundamental difference besween an activity-theory orientation
and that of other perspectives is that activity theory analyzes production processes as
socially-structured human activities that make use of sechnological and material means. Woik does
not exist independently of workers and has to be studied as an activity system, not simply as a
technical system. A similar approach is brought to bear in the study of schooling, in which leeming
mmmouwdeummmmwsmmomwmmddm(m
subject matter to be taught, devices such as textbooks, computers, and the like).

This couceptualization of work and education as activity systems allows us to go further than
our initial formulation in specifying some of the central problems in studying on-the-job training.
When work and education ~-cur as separate activity systems, conducted in different settings, with
different sets of participants, theoretical and empirical analysis is relaiively straightforward. When both
activity sysiems co-occur, however, we encounter serious descriptive and analytic problems. In
on-the-job trat.ing, the same set of participants in the same setting are engaged in activities satisfying
two different institutional goals. Analytically, two activity systems are in progress, but empirically
there is only one stream of behavior to observe. Should those behaviors be described as "working” or
as "training"? How do we know how the participants construe what they are doing?

The strategy we adopted in the present study was 10 proceed from an analytic stance. We
considered stockroom work and stockroom treining to represent two different activity systems. With
this analytic approach, we could pose questions about the relationship between them for which we
could seck empirical answers. For example, do experienced workers consciously acoept the goals of
training? And if they do, how do they accommodate the goals of work and the goals of training?
Throughout we attempted to capture the interplay of these two activitics as they unfolded in the busy
work environment selected for study. We think this approach proved effective for our study purposes;
the development of a more grounded theoretical approach to "mixed” activity sysiems remains a task
for the fuiure to which we hope this research contributes.

Field Setting: The Factory and the Stockroom
This training study was conducted at Kemps Electronics, a family-owned manufacturing plant
in New York that employs approximately 500 people. Kemps produces radio-frequency connectors
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that are used in items such as videopanels, oscilloscopes, televisions, computers and submarine
devices. This kind of connector is small—it is easy to hold a number of them in your hand—and each
is composed of several subcomponents that can be used in any number of final products. The small
size &nd great variety of radio-frequency connectors (Kemps produces about 20,000 component parts
and 7,000 to 8,000 finished goods) mean that the company has significant inventory to manage.

Four months before our research began, the company "turned on” its new computer system, an
inventory and production control system known as Manufacturing Resource Planning or MRP. For
several reasons, we were interested in conducting research in a plant that hed implemented this sort of
system. The introduction of a new technology such as MRP requires employees to acquire new
knowledge and, according to some analysis (¢.g., Bailey, 1988; Zuboff, 1988), increases the
intellectual complexity of many jobs. If this is the case, in-house training and informal on-the-job
leaming become especially important in such plants. Moreover, since new systems are invariahly
imposed on older systems, difficulties arise in day-to-day operations that are not anticipated by
designers and that workers need to handle on the spot. In trying to make the new system function,
employecs "externalize” their reasoning about the system and their work, enhancing opportunities for
researchers to capture teaching-and-leaming processes. Finally, MRP exemplifies the many new
information technologies that are becoming widespread throughout industry and that are reputedly
creating a demand for a more highly educated work force (Schneider et al., 1985). We thought tiat
public and private interest in these technologies and their educational implications would lend general
importance t0 our research effort and conclusions.

We decided 1o locate our first study in the component stockroom at Kemps' on the basis of
substantive and pragmatic considerations. These are intertwined: The introduction of MRP systems
has a major impact on inventory management and control, including operations in the stockroom, and
Kemps management was planning to hire and train a number of new stockroom workers.

To understand the significance of MRP technology for stockroom work and training, we
briefly describe its principal characteristics.

! Two additional studies are under way at Kemps. mmmmommnmmm
MRP, the other on leaming computer-numerical controlled machining in the machine shop.
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MRP. MRP programs, which are marketed generically for any kind of manufacturing firm,
are designed to keep an accurate accounting of the location and amount of all of a factory’s products
and subcomponents.

The introduction of such new systems has largely reorganized how manufacturers “do
production.” The shift towards "flexible manufacturing” (see Bailey & Noyelle, 1988; Noble, 1984,
Piore & Sable, 1984; Shaiken, 1984) has meant 2 move away from mass production toward custom
production. This shift has affected many companies, which are attempting to eliminate the stockpiling
of goods and purchase materials as needed, rather than in advance. These changes mean that
companies have to keep careful track of what they have on hand. Instead of simply reordering bulk
quantities of material when they begin to run low, for example, they must now monitor the use of
material on a caily basis, and think ahead when it comes to planning what will be needed in the
future. It has been a challenge for companies t0 make these new systems work well. Indeed, a review
of the literature reveals that numerous problems have been reported in the development and
implementation of MRP systems, such as how to keep accurate inventory levels and train workers to
correct errors as they come up (Hagan, 1988; Naj, 1986; P&IM Review).

The significance of MRP systems for our purposes is twofold. First, these systems directly
affect how inventory is controlled within a plant. Inventory is, of course, stored in stockrooms. As
companies implement policies to reduce stockpiles, the volume of goods in stockrooms decreases and
the mevement of parts in and out of them increases. In addition, the presence of the computer and
new ways of thinking about production make the concern about accounting for parts a more important
pan of stockroom work. Inventory work becomes more complex and must meet more stringent
criteria of accuracy and timeliness.

The second significant point about MRP for our research is represented by our focus upon how
new workers are introduced into work activiues through various educative practices. The new gystem
of computer-based manipulation of information about inventory (MRP) is grafted onto physical
processes of production, storage, and transport of materials that represent an old system; many
pre-existing record-keeping systems also remain in force. New workers coming into the stockroom
- would, therefore, be introduced to both the old and the new. We expected that the new tecimology

would sufficiently perturh existing systems of work 30 as to generate "problems” that would manifest



themselves in, and become part of, the training process. We hoped to thereby capture ways in which
new people were introduced to the "nonroutine” aspects of stociroom work today.

The Stockroom: A Complex Domain. Kemps manufactures most of the component parts
that it assembles into final products. It has three stockrooms for components, dispatch, and shipping.
The component stockroom houses about 20,000 parts in different stages of production; the dispa: :h
arca coordinates the movement of pants through a variety of production operations; and shipping holds
a safety stock of some finished products and sends the rest out to customers. Our research focused on
the component stockroom.

The component stockroom is an environment of considerable physical complexity, and work
within it involves a grasp of many knowledge systems, ranging from names and numbers of parts to
storage rules and the like. As background for material that followr, we give a brief description here.

While people often think of stockrooms as areas in which large numbers of items sit, they are
actually locations through which parts constantly travel, especially under MRP systems. Stockrooms
are places of action, and stockroom workers need to keep on top of this continual movement of goods.
Indeed, according to the “leadman” in the stockroom (a senior worker assisting the supervisor) who
had thirty years on the job, the stockroom was literally central to production; his conception of the
stockroom as the hub of the plant is represented in a sketch he drew for us, reproduced as Figure 1.

The component stockroom is a large room about a third the size of a football field. At one
end of the room is an area where parts are received from production departments in the plant. At the
other end are tables at which workers count out the parts that are needed for production. Large floor
scales and tabletop electronic scales are distributed throughout the room (see Figure 2, a map of the
stockroom). There are two computer terminals in the room, one at the supervisor’s desk at one end of
the room, the other located in the center of the room near the Jeadman.



FIGURE 1

Drawing by Leadman in Stockroom
Mustrating the Stockroom as Center of Production

Note: The center circle represents the stockroom; all other production deparuments funnel into the
stockroom.
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FIGURE 2
COMPONENT STOCKROOM MAP

Map of the Stockroom
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The component stockroom resembles a library in certain respects: on all sides are aisles of
shelves upon which sit boxes and bins of parts. Component parts are sored in boxes and bins of
varying sizes. The storage of parts is partially organized by the weight of the pieces. Large pieces that
are used in quantity (5,000 in a bin, for example, can weigh up to 75 Ibs.) are unlikely t0 be stored on
top shelves because they are unwicldy to handle and could cause back grain. Before the computer
system was introduced, the parts were stored according to kind (the vodies were in one section, for
example, and insulators in another). Now, according to workers, storage is "random.” Since part
numbers and their locations are easily stored and retrieved in the computer system, it is expected that a
worker can quickly look up where a part is supposed to be and find it at that location.

Quantities are a fundamental part of stockroom knowledge, since parts are continually counted
coming into and going out of the stockroom. Consequently, the pants stored in large bins are
"precounted” to facilitate the work of the stockroom people, who will have to count the parts at some
point. Each bin holds a standard number of parts, although the "standard” number in each bin is
decided by the workers themselves. That is, if a certain part is large and heavy, and only 2,500 fit
into a bin without making the bin t0o heavy to handle, the workers will decide that each bin for
such-and-such a pant will contain a "standard™ of 2,500. Any leftover parts are put into one last bin
and that bin is labeled the "master.” This system enahles workers to assess quickly how many binsful
they need to take off the shelves when counting out parts.

Although the vast numbers of parts in the stockroom are differentiated by kind and identified
by name (such as body, contact, insulator), these names are far t00 general © identify any particular
pan. There can be fifty different kinds of contacts, for example, made of different metals, produced in
diiferent sizes, and with different finishes. The great diversity of parts that Kemps manufactures is
therefore accounted for by a numbering system, and workers tend to talk about part numbers rather
than part names. One wouldn’t hear, for example, "Has anyone got the contact?" while "Who's got
59-22-47 M99?" is commonplace. Some part numbers are similar to others (differing, for example, by
one digit), so that a misreading could easily occur, and workers need to be alert to such subtle
differences. The consequences of errors of this sort are discussed in the next section.

This sketch of the stockroom, although brief, makes it evident that new hires have much
knowledge to master and many procedures to leamn to become competent stock 1 om workers.

L} |

19



The Job: Descriptions of Stockroom Work

Official Job Descriptions. Although Kemps people freely talk of stockroom work and
stockroom workers, the job-classification scheme actually has no job listsd under that title. Employees
in the component stockroom, except for the department supervisor and leadmen (see below), are
clagsified as "material handlers.”" This job title names a generic occupational grouping, just as the
titles “machinist" and "assembler” serve as standard codes for a wide range of actual work
responsibilities having certain elements in common. In Kemps, as in other plants, the actual activities
subsumed under each such job title vary considerably, depending on, among other factors, the
department in which they are performed and the technical devices (e.g., the particular kind of machine,
such as milling or lathe) involved. Levels of skill range widely as well: at Kemps, these levels are
captured to some extent by the classes C, B, and A, into which employees in & given occupation are
graded (from lowest to highest).

Kemps's job-classification scheme consists of fourteen grades. The job title "material handler”
appears in seven, ranging from Grade 2 to Grade 10, Specific responsibilities of the material handler
within these grades are described in job bulletins. These form part of the collective-bargaining
contract, in that each description is signed as agreed upon by a member of management and either the
shop chairman for the union, another union representative, or both. When a vacancy occurs within
these grades, the appropriate bulletin is posted. The job descriptions in the bulletins are also the basis
for upgrades and promotions.

Job descriptions for material handler are both plantwide in form (simply "Material Handler C,”
"B," and "A") and specific t0 cenain departments (e.g., "Material Handler-Dispatch™). The common
element, as the name implies, is responsibility for handling, maintaining, and transferring some
"material” from one place to another. Specialized descriptions cover various ranks of material handler
in the machine shop, assembly, and other production departments, but the largest mumber of jobs and
those with the broadest skill range are in departments whose principal function is to rece. ve, store, or
ship parts (finished or component). The operations of these departments are tightly interdependent,
and, at the highest ranks of material handler, responsibilities spill over department lines, and central
duties include those of interdepartment coordination. Although each department has its own supervisor
(or two if a night shift operates), one person (material-control manager) has been appointed to oversee
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them and manage all their activitics as aspects of the inventory-control plan incorporated into the
factorywide MRP system, "tumed on” in 1986.

Job descriptions applicable to the component stockroom are concentrated in Grades 2, 3, and §
and carry pay scales ranging from a minimum of $6.44 to a maximum of $6.98.

The Grade 2 job description, still in effect, dates from 1966, and classifies material handling
with the jobs of porter and repetitive, routine inspection. New stockroom workers were hired in this
grade. The job description reads:

Counts, moves, or otherwise handles materials, loads and unloads trucks and performs various
other simple duties as directed. Counts and packs pants or products in cartons, cases or other
containers. Checks against packing lists for inclusion of all component parts or completed

units, applies special labels or stencils where necessary, and performs other duties assigned by
the supervisor.

Note that, with the exception of the verb counts (otherwise unqualified) and the verb checks
(against lists), all other specified job actions involve physical behaviors (load, pack, affix labels, etc.).
The description follows closely the one used by the U.S. Department of Labor Bureau of Labor
Statistics for industry wage surveys (Kemps has on file the October 1977 version). According to this
description, a material handler is a laborer whose duties involve moving materials or merchandise.

Grade 3 (Material Handler B) lists duties identical with those of Grade 2, except that, in
addition, the jobholder is available to replace absent personnel in the receiving and shipping
departments. This description, too, dates from 1966.

Grade 5 (Material Handler A) introduces additional responsibilities beyond the movement of
goods. This job description, originally prepared in 1967, was revised during the installation of the
MRP system by the director of materials, the top person responsible for implementing MRP at Kemps,
The stockroom fell under his jurisdiction (the only nonoffice deparument to do s0) because of the

critical role inventory control plays in MRP management. To convey the nature of his revision, we
reproduce both short descriptions. |
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Pre-MRP (1967):

Transfer materisls between departments, and to various locations (i.e., shipping,
receiving, stockrooms, productions [sic] etc.) as required. Coordinate routing of material
through departments as required by applicable shipping order, work orders, etc. Maintain
records of finished material and components stock. Assist in shipping department and

receiving departments. Responsible for accurate counting, storage and safe handling of
material in his care. Expedite material and performs (sic) other duties assigned by the

supervisor.

MRP (198S):

Primarily responsible for the receiving and maintaining required records of all
incoming and outgoing raw materials.

Will also transfer material between departments, and to various locations (i.e. shipping,

receiving, stockroom, production etc.) as required. Responsible for accurate counting, storage
and safe handling of material in his/her care. Expedite material and performs other duties
assigned by the Supervisor.

A significant ghift has occurred here: the first listed responsibility becomes the maintenance of
records (i.e., manipulating information about the stock), while the physical transfer of materials has
moved to second place.

When we began our fieldwork, eight material handlers worked in the component stockroom on
the day shift, together with & supervisor and two leadmen. Two material handlers were classified as
Grade 5; the remaining six were in the botiom class of Grade 2. To put it another way, more than
half of the stockroom work force was officially considered unskilled laborers Sor pay and promotion
purposes. This was the case even though the materials-control director emphasized in personal
conversations the difficult intellectual nature of stockroom work under an MRP system, and other
management personnel complained that job descriptions in the lower grades were inadequate because
they featured physical aspects of the job and downplayed the mental.




FIGURE 3
Job Bulletin for Material Handler 10

JOB BULLETIN

MATERIAL HANDLER COMPONENT STOCK ROOM GRADE 10

Transfers material as required between departments and various locations such as Shipping, Receiving,
Stock Room, Dispatch Areas, Production, etc. Coordinates routing of material through departments as

required by appropriate shipping orders, manufacturing orders and shop orders.

Maintains records of stock room. Responsible for all activities conceming the Component Stock
Rooms, such as pulling orders; instructing and assigning others to pull work orders and to carry out
other assignments; assisting Dispatch, Receiving, and Shipping Departments. Assures that all parts
passed by inspection are entered accurately on bin cards and stored into Component Stock Rooms, at
their proper locations. Promptly assures that assembly returns are accurately retumed into stock.
Fumnighes Production Control and Data Processing with an accurate listing of short parts, expedites all
work order short parts that are in the Receiving Department. Maintains monthly minimum stock
report.

Wi.: be responsible for component stock room security, permitting entry only to those personne)
authorized by his direct supervisor.

Responsible for all Receiving Department activities. Assist in Shipping Department and Receiving
Department.

Responsible for accurate counting storage and safe handling of material in his care,

1. Responsible for maintaining an accurate component stock inventory notifying production
control of any adjustments through proper documentation.

2. Resporsible for all changes conceming part numbers, and the proper location of these parts
within the stockroom. Notifies Production Control of all changes.

3. Maintains up to date cross reference for all old and new part numbers

4 Coordinates stock room control with data processing system.

S. Will assist all departments by fumishing the appropriaie information concerning work orders in
process.

6. Must have 3 working knowledge of the following documents; batch control, inventory
adjustments, storeroom location change, pans retum form, vendor receiving report,

manufacturing receiving reports.
In the absence of his supervisor must be able to instruct his men.

Expedites material and performs other duties assigned by the supervisor.

% =
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‘Job descriptions for material handlers above Grade S (Grades 7-10) more fully reflect the -
additional coondinating and record-keeping responsibilities required by the company’s new central
data-processing systems. Figure 3 reproduces the description for the highest-ranked material handler in
the component stockroom (Grade 10). Although we know of no incumbent at the present time, this
description gives a good idea of the various tasks carried out in the component stockroom. It is
heavily weighted toward the record-keeping end and includes as one such panicular responsibility the
coordination of stockroom control with the data-processing system. This description stands in sharg
contrast to those written for Grades 2 and 3 material handlers, although, as we shall see, they also are
obligatd to coordinate some aspects of their work with the MRP system.

Except for the highest ranks of stockroom material handler, the official ‘ob descriptions of the
company treat the position essentially as that of an unskilled laborer. Wage mates ané hiring practices
are in accord with these descriptions. A contradiction arises, however, in that 10p management
personnel stress their need for skilled workers who will do accurate math, keep records, and handle
difficult questions and problems requiring coordination with the MRP system. Training is somehow
expected to reconcile the "laborer” and "record-keeper,” the unskilled, routine aspects and the
problem-solving aspects of stockroom work.

Stockroom Workers’ Job Descriptions. In contrast to official job descriptions, which list the
discrete duties of material handlers, stockroom people describe their jobs in terms of larger,
meaningful sequences of activity. A leadman advised us (0 organize our notes “according to the
processing of the work—the receiving of parts and the pulling of work orders” (Field notes, 1986).
Dther supervisors and workers used similar terms to refer to their work responsibilities, whether
talking among themselves or in recorded interviews with us. All "chunked” their work ingo the two
main activities of "receiving” and "pulling.” (A third principal work activity, cycle counting, was less
often mentioned, since at the time it was carried out on the night shift.) These two chunks of activity
reflect the movement of the parts themselves in and out of the stockroom. "Receiving” refers to the
process of counting incoming goods, recording their receipt, and putting them into stock. "Pulling”
refers to locating and counting goods being taken out of stock for production purposes, adjusting
inventory recurds accordingly. Receiving and pulling, of course, can be further decomposed into
- smaller units of work, which we will describe shortly, but, for the moment, it is interesting to note that
these smaller units, 00, are specified in action terms: counting, selecting parts, locating part numbers,
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leveling a bin, and the like, As the linguist who carried out the analysis of trainer talk noted, "The
talk is full of verbs of movement to describe work.”

Stockroom employees, therefore, clearly conceive of their work as activity-—as doing——and
discuss it in terms close to those of the activity theory perspective that frames this research.

Description of Work Activity in a Research Perspective. The following descriptions flesh
out the stockroom workers' basic activities of receiving and pulling; they are based on discussions and
interviews, as well as on many hours of observation in the stockroom. (Detailed analyses of these job
activities are in the section on technical aspects of training).

The job of receiving is carried out by two people who work as a team. Their job is to
transport into the component stockroom bins of parts that have been manufactured in the plant’s
machine shop (or purchased from vendors), unload them, count the parts, record the numbers received,
and place the parts in stock. This involves both manual and mental work. Bins that are fil":d with
parts manufactured in the plant tend to be heavy, since these parts are largely brass "bodies.” The first
task in receiving thus involves considerable lifting of heavy bins (which is the rationale for having two
people on this job). These bins can weigh up to 75 pounds, and since as many as 80 bins can be
"received in" during the shift, a team may have to camry and transport up to 6,000 pounds in a day.

The receiving process involves a varniety of literacy and math skills and use of a computer
terminal to access information. A worker on receiving uses the computer to determine the locations in
which the received parts are stored and must be careful to distinguish among parts with similar item
numbers (see below). Most counting is carried out by weighing parts on mechanical or electronic ratio
scales. Workers need some understanding of the ratio principles built into these scales (how they
work and sources of error) and must exercise care to accomplish accurate counts of large quantities of
pants (in some cases 10,000 or more). When a count has been made, the worker has to complete
various writtsn records requiring operations of addition and subtraction; errors made here can become
the scurce of serious discrepancies in the MRP system (see further discussion of the computer system
below). Completed paperwork is given 10 the 8 ‘pervisor, who oversees the entry of information into
the computer system. Since one aim of MRP is to keep component stock inventory low, parts need to
be received into stock as continually as possible 30 that they won't run out. This means that
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so that it can be entered into the computer.

Pulling, like receiving, involves menial as well as manual work; although the specific tasks
differ, the literacy and math operations involved in the two activities are quite similar. Pulling is
organized around "work orders.”

"Work order” is ithe customary name used orally to describe the directions for routing the array
of component parts that are used in the production of a finished radio-frequency connector. No piece
of paper is actually marked "work order.” A work order is made up of several computer-genesated
sheets of paper (the Shop Packet Worksheet, the Material Pick List, a dnwing of the connector, a
routing sheet, and a set of dispatch cards. See Figures 4, 5 and 6; these papers comprise the
"directions” for manufacture. When pulling a work order, the stockroom worker selzcts an order from
the leadman’s desk and, following the list of parts on the computer-generated paperwork, locates the
component parts on the stockroom shelves, and counts the number of parts required for the order by
using the ratio scales. When parts are counted, the worker fills out the computer-Jenerated forms (this
may also involve arithmetic operations) and deducts the quantity of each part “pulled” on the part "bin
card,” which constitutes the stockroom’s permanent record of transactions (receives and pulls) for that
part. The worker then labels, bags, or bins the parts and sends them on to the dispatch deparunent,
which supervises their distribution through various production operations.

During the course of pulling, a worker may need to consult computer screens to check on a
pan location, to determine whether sufficient parts are available to fill an order, or to reconstruct the
history of transactions for a part when discrepancies between stockroom and computer records arise.
When parts for an order are pulled, MRP considers that order to be “in production.” Since MRP has a
production schedule to meet, stockroom workers are expected to pull as many orders as possible
during the course of a day, and to be accumte as they count and record “the pull”

18
26



Q

ERIC

Aruitoxt provided by Eic:

27

61

- WARKRE N~

“n. ol NN PATHET wORRSEEZY [ T3] 1722707 TINE 19.09.23 Palr kY |
——— . - . ¢ e e meme smee e m e - e -t maAGE IN OADLR ]
>y ONDE R START LAST VAaNS ODur
1T TR ITEN MINIER wHOIEICMIPYION - MWANTITY"S  pare DATE pavg -
u‘u'\t.. .n =06=9 I SMA ADAPTEN AREVee 9% 722707 /00700 722707
rorgern SANEANEE THCINIERING i ¥ 0-000 0" Tale BECHRD COUNTS
100 WNTIR 59300 LOC  DIALING NUNIER C REFEAENGE ' PLANMER "OFPARTMENT =  OPERATIONS WATERIAL MISCELLANLOUS
¢ " * [
LALRS I N1 W l.l'“ ov VAREWDOUSE LOCATION
[l 1471 S10CR U/ STAMDARD 1ssuen UIER OPER DATE
[(EER R FLLT{] e JYEN DISIAIPTION LOC /M auaNl |ty Qununlv "®te usto M:lwuco
—_— o e — — g — —— ek -y - . . b e+ i+ e ——— o e —
1-9703=1 ) | SOLYV ; g ves ‘on) €A ya' . ) 0801 /22780
1-9%-2"= ~ Q¥ 1-800V " L : nv-rlu‘l-'!r-—pu(""—"'r - T 0000 /722700
1-%8ey * 1 imaror o ea tes Iy T se8l (/22707
—_— — e e e e e e mm i m —e— e = s - e . . .
r-1782-0 1 INSA nEvez ci7e) £a A‘Fo ® 080l /22707
. en
1-2617=0 " TP ITCOWTACYT "™ ---nnu"oarﬁ—n— --:4 g v s - 80001” "1/722/707
1 3.2 3 1 eETAINER RING (u: T 2 ® 001 1722787
(R B | ) GasmL? . nn( re . ®a ot ° °00) /22707
1-40R8-0 = @ 1"CONTACT "~ = = =rmc.n. pEgen’ ‘-u --n —-vﬁ/ - — - vl - 1 /72278Y
1-%%.3 99 ) COURL ING u.\ o« " ® 8000 722787
— ' JIN K30 | S e .
B e Lo /_}_' e e o .- : :
boets . S
coponm? e e e e mee e e e Couronere
sruck pert. 8cex SLT.
T "',"""—“""'" ST T T T - JAR 20 W97
/ ! W ' ' . s
- - an 0 — i & el A + W - L Y Yty -~ - o sallegm i ) - .
.- tslﬂlﬂ 138CCD
]
- - . - . i ) - - - 4 y -—-———-—'———-n e e e e L i BN R Y
- § ']5 ' !‘.- ' ., "Z e B . " M Y
. . e ’ S | ".". . L] ’~ . . 0.2 ' HY ) [] ‘ .
- A R Y - . 0 .-' - S c——ha o—“.-—.-—n- - .
o, w . - L] N v . - Y YN o

28

¥ TANOL



O

ERIC

Aruitoxt provided by Eic:

DO

<

0z

ik L |

SRIeTER (TEN Rt

w0444 1d AFO=|s-1

cosrOer 8

ATOIR COvPINTNY

e IFICRIPTIOY

I S¥A ACAPYTER

VAN AIGSE ENGCINICRING
27V "AINNER S1DCE LNC DRASING NUNNER

"L 1TEe weseR,
1t rer gearesals, e
' nac |-01-:\///’ ”
I 1t 1-sa-1 ”
1oCirr gearez-s v
Y |-zuv-:% o
1 ra 1-92-2 '
S,
" ! 1=%93-0 U~ e
I a |-1cno-|\4”’
1t 3333 \a”’/::
-
0

1TC" Drocmimyion
mov

|onY
fIsSULATIN
NS,

CONTACT
NITAINIR NING
caScEY

CONT ACY

CAUPL ING

T

a1 -rmp
ACELACHICE

FLAMNER O PANTHN(INY

AEveoer

ATvO2

AEV--~

arvey

REY~=~

DA tr.
ftou 1o

‘llll.l

122,87
< e
waz/er
wa2s0?
Vazrer
!l”lﬂ’
1222767

722707

MATERIAL PICRING LISY oarve
oV OROEN
OROEN STARY ALASY ThaNg o
QUANTITY nDare L LA oarg
REVEL " V72er0? 0700/00 $722/07

OPEV AL RELCNAD COUNTS
OFERATIONS PATENIAL MISCELLANCOUS

R K

OPER USER  PICR L/
USED SEQ QUANTITY /w
seer 7 aas ks
o001 '/ff;s €A
Y "7 1e% EA
eees

o009

sees

sses

(Y

(LI T CRE T

[
SLoET

A1?".]3" v

*.

RS TP S
B KIS

1722707

- -

s o

-

B

VINC 185.00.90 Pace L]

PAGE I ORDEN ]

Amiory

S TUNOLI

COVPONTIY
S$70CK DY
JAN 20 507
2[4 189
1330sD

F M

LR A" LAY
t,‘.'.' $

o~ !

P
LW



FIGURE 6

— e - ma = C A e - ————— . = w - 4 e o we gpm .

. t2 MF 3 NO CNMP PART TO PULL Y PULL TY
FINISI« DAT: TY 9f USED ON PART v "y
neaT CPER # LOTATION aTY ouLLT)

A S - S S A

"L ASE CIRCLE PROCESSLY YO St PCRFORMEN

STavn TR-9S ZONE ANNET AL e00J1 HG SILVER SNLNER
- FLANE SOFT SOLDER 50004 HeTo, STRE 3% RELIEVE
CRAAI™M™ TO VENDOR ANNEAL TO MS FOR STCONDARY

- = DISPATCH

21




Computer Systems and Stockroom Work. Knowledge of the kinds of tasks involved in
receiving and pulling allows us to become more concrete about the ways in which MRP computer

systems enhance the importance of stockroom management of physical inventory and of its
record-keeping functions.

The MRP system maintains an electronic record of all transactions made in the stockroom.
These transactions are significant for the functioning of the System, since they represent its aw data
on the number of pieces of each part physically residing in the plant. These data are then manipulated
by the computer system, which recommends purchases for future production noeds and prepares a
production schedule. A recording error, such as writing down "100,000" instead of "10,000" parts
received, could result in the computer "thinking” sufficient parts are on hand for production, when in
reality there may be 100 few. Such a discrepancy between the actual count and the computer record
might not be discovered until the production process is under way, and manufacture cannot continue
decause of an inadequate number of parts. Similary, if, in pulling, a worker errs in computing the
quantity of a particular part remaining in stock by overestimating this amount, the computer would not
"know" there is a shortage and would fail to order more parts. The consequences of inaccurate
counting, computing, and recording in the stockroom can be severe, both from the point of view of the
immediate effects on the production process and from the point of view of incorrect data in the
computer. The results of such errors become compounded as they move through the system. The
MRP system, working as it does on low inventory levels and striving for a "just-in-time" production of
goods, makes the need to maintain accurate inventory levels more crucial to the functioning of the
plant as a whole. Small errors can have consequences that increase exponentially, once entered into the
computer.

On the other hand, the computer has also increased the complexity of the stockroom workers’
tasks and increased the need for troubleshooting and problem-solving. In the course of receiving and
pulling, the worker may encounter numerous instances of discrepancies between stockroom records
and computer data. For example, while a biri may be empty, the computer record may show it
conaining 1,000 parts. Workers need to understand how the computer works, as well as how the
stockroom handles empty bins in order to troubleshoot such a problem.
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Additional problems present themselves, t00. For example, identically--machined parts may
have similar part rumbers, the differences being only in the "tag” number (called an M-code) that
represents operations performed on the part. For exampie, two parts may be named 1-2567-1 M99 and
1-2567-1 MO6; the differences in their M codes mean that the first part (M9S) is unprocessed, while
the second (MO6) is plated. If a data-entry operator does not attend to the M code and mistakenly
enters M99 on parts received in under the MO6 code, it will wreak computational havoc in the system

and also confront stockroom workers with the need to run down the discrepancies in their own and the

computer’s records for the two pars.

Discrepancies and errors of these sorts can become evident during the course of receiving and
pulling. Since errors emerge unpredictably, however, workers whc train new employees cannot
“choose a problem” 10 show a trainee. As we show in the section on the training dyad, even when
problems arise by chance during training, the trainee is usually not included in the problem-solving
process, but instead is left to "pick up” the kinds of problems that occur and ways of solving them on
his own.

Organization of Stockroom Training

Training in Theory. Although the job of material handler is ranked at low skill levels in the
plant, no one expects a worker to walk in the door and start receiving or pulling stock without
training. "Training" is an explicit category of activity within the stockroom and is incorporated in
company personnel procedures with respect t0 new stockroom hires. Experienced workers are not
simply told to "keep an eye on” or "work alongside of* new workers, but to "trsiz” them (a fact that
led to a senior worker's protest that he was often asked to spend time training, although training was
not included in his job description and he was not getting paid for it. Interview, April 9, 1987).

Officially-sponsored training of stockroom workers has been taking place for at least a decade
(Interview, April 9, 1987) and is not a recent innovation accompanying introduction of computerized
inventory. We do not know the historical reasons for establishing a training program for stockroom

workers, but its existence raises interesting questions about management'’s understandings of the skill
requirements of this job and how workers leam them.
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If the existence of a training program for stockroom workers is possibly surprising, it is not
surprising that supervisors and senior people have constructed their own theories of what that training
should look like. None of these has been incorporated in an explicit plan filed in the personnel office;
training assumptions and procedures, as far as we know, are an unrecorded form of cultural
knowledge. This situation does not imply that views on training are part of an implicit, difficult-to-
access knowledge base. On the contrary, we found that they are firmly grounded in Kemp's history
and practice. Some supervisory and hourly w- “kers are reflective and explicit about how training "is
supposed to be” and bring their views into play in their day-to-day decisions regarding the training of
particular individuals.

We leamed about training theories and past practices through impromptu discussions and
overheard conversations, as well as through formal interviews designed for this purpose. The
stockroom supervisor engaged us in several lengthy exchanges on his training philosophy, and senior
leadmen volunteered comments from time o time, especially when training was in progress. Our field
notes also contained unsolicited or overheard comments from personnel in other parts of the plant, and
training issues came up incidentally in interviews designed to explore other topics. For a more
systematic appraisal, we conducted a series of semistructured interviews in which we queried
individuals on their own experiences as trainces, trainers, or both and on their personal belicfs about
what kind of training procedures make for effective stockroom practice. These included interviews
with Danny, the manager of material control, who was responsible for the shipping, dispatch, and
stockroom departments; with Warren, the supervisor of dispaich; and with five experienced stockroom
workers, some of whom were acting as trainers during our study. All interviews were tape-recorded
and transcribed.

Our first observation is a methodological one. For certain individuals, we have both incidental
and elicited comments, and we can say that nothing in their unsolicited talk about training was at odds
with information given us in recorded interview sessions. Although people differed in their views of
the "right” way to train, they were consistent in their expression of these views both off and on the
record.

Wemmmaﬁzeﬂwgistofﬂﬁsmmﬁalammdmmmnh\gmpicsz How long is the
training period? Who does the training? What is the nature of the training "curriculum” and what is
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the preferred method of pedagogy? What emerges from the summary is a multiplicity of descriptions
of current stockroom training practices and a variety of views of what it "ought © be.” We follow

this presentation with a description of training as it actually transpired during our six-month
observational study.

Duration of Training. Training begins as soon as the new worker completes paperwork for
the Personnel Department and walks into the stockroom. When it officially ends is not so clear-cut.
The probationary period for this job is 60 days, but no one suggested that training covered that entire
time. Most supervisory informants cited "two weeks" as the training period, this cutoff apparently
being set at the boundary of a new worker's ability to “work with another” and "work alone.” Yet two
weeks is not set in swne. Danny, the material control manager, noted:

1 base two weeks [for training] that I feel you should be able to do the job on your own after
two weeks is up...I won't hold it against you if you can't. And I'll keep you with somebody
for another week or so because I got 60 days to really make my decision (Interview,

January 28, 1987).

According to Danny, one recently hired worker did a really good job and picked up on how to do
everything within the first week and a half.

When the hew hire is working alone, he or she continues 1o be "monitored,” according to
manager Danny, or "always watched,” according to stockroom worker Mickey, for a period of time
whose duration is unclear. Danny seems to consider the two months of probation as the monitoring
period. Mickey indicated that six months might be necessary, saying at one point that a new worker
who is unable to do the job six months from hire, will probably get fired or, if not, "he should look
for another job."

Even after that period of time, however, a stockman is not considered fully expert. It may
take up (o two years, the material-control manager said, until a stockroom worker is "fine-tuned.” The

period of learning, or gaining expentise, clearly far outstrips the period of training.

Who trains. Smmmproceedsinmelbomofmywﬂmmm.howlth
carried out depends crucially on the background and views of the individuals who act as trainers.
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Supervisors do not themselves engage in training of stockroom workers, and no one in the stockroom
carries an auxiliary title of "trainer.” What factors then regulate trainer selection? Mickey, one of the
more senior workers (he entered the stockroom in 1980), said it was the practice to have leadmen or
men with high seniority do the training. Leadmen stand between reg ‘ar stockroom workers and the
department supervisor; they have long and diversified experience in the stockroom, carry special
responsibilities, and are paid at a higher rate than others. When we were at Kemps, the two leadmen
had 30 years and 13 years seniority respectively.

Although training by leadmen may have been the customary practice (and be still considered
the appropriate practice by senior workers such as Mickey), the manager of material control and other
supervisors did not rezer 0 such a practice. They said little about considerations affecting their choice
of trainers, and what qualifications they looked for—with one exception: the material-control manager
on several occasions stressed the importance of putting new workers with men who had "good work
habits"—that is, men who put in a "good day’s work" and were not "wastes.”

One issue conceming trainers disclosed differing opinions ameng supervisors. The material-
control manager said it was good practice to have a new hire work with three or four people because
"he will lean how each person does it his own way" (Interview, January 28, 1987). Bert, the newly
appointed stockroom supervisor, thought only one trainer should be involved; he believed that a trainee
coming into a new job will be nervous and needs the experience of working steadily with someone to
"really leam the job" (Interview, April 21, 1987). Clearly, the two people with authority to make
decisions about training were approaching the task from different vantage points: Danny, from the
point of view of what management needs in the way of an end product, Bert, from the point of view
of the learner's requirements.

Training curriculum. By curmriculum, we mean the content of training, with the
understanding that, for on-the-job training, much of that content will consist of the specific work tasks
to which the new person is assigned.

In interviews on training practices with workers, their references to training content dealt
exclusively with job sequencing and organization. No informant mentioned the existence of special
tnining materials nor alluded to a need for any. Kemps has no manuals describing principles of
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inventory or stockroom procedures, nor are instruction sheets avzilable to new workers on topics such
as how 1o use the computer or ratio scales or how to fill out a bin card. The only written materials a
new employee encounte s are documents that constitute an integral part of the activities of recetving
and pulling in which he or she may be engaged. Prework "orientation” consists £olely of a brief
discussion in the personnel office in which the new hire is acquainted with employment practices.
Although we were given a tour of the plant to prepare us for our research, new workers are not.

The customary and current practice is to have training conducted within the department to
which a new worker is assigned. Danny said that he thought this practice should be abandoned in
favor of cross-training in the four depantments of shipping, receiving, dispatch, and component
stockroom; material-handler tasks in these areas, he claimed, have many elements in common. Danny
intimated that a higher-management decision was needed to implement this policy; it is unclear with
whom this responsibility rested, but the fact that he did not move to put such a plan into operation
suggests that, appearances notwithstanding, some general structure of training was operative in the
plant as a whole and kept in place by "higher authority.”

Is there a commonly accepted course of study? According to Mickey's account, the traditional
practice was to assign new stockroom employees to the job of pulling work orders. When he arrived
at Kemps in 1980, the day shift worked exclusively on pulling orders (receiving was done at night), so
this introduction to the job seems to have been motivated by production, rather than training
considerations. All training time was spent on work orders; with experience, workers would be
assigned to receiving, and some—the more expert—moved on o cycle-counting. Training was
chunked around one principal work activity—pulling—and movement across activities occurmred as
production requirements necessitated the shifting of workers, not as pant of training.

Since 1982, receiving has been carried out on the day shift, and the entry point for new
trainces has been optional. Current supervisory personnel theorize that it is best to start a new worker
on receiving rather than pulling. The material-control manager said it is better to start with receiving
"because you tend 10 leam parts faster” that way (Interview, January 28, 1987), but either way (pulling
or receiving) the trainee will leamn. This rather relaxed view of where to start is consistent with his
overall scheme for training.
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The manager advocates starting a new worker out on receiving for a day or two, then moving
the worker on t0 someonc else t do work onders for two days in a row, then on to other specialized
components of either pulling or receiving (lcarning how to pull bulk orders as opposed 10 regular
orders, for example). In this conception, trsining involves an introduction to all aspects of stockroom
work, with the exception of cycle-counting. The recently appointed stockroom supervisor, Bert, agroes
that receiving is the way o start, but he explicitly rejects the notion of rotation. Bert says “receiving
is the core”: while doing it, people leam locations, become familiar with the parts, leam the rudiments
of pulling—in short, they are exposed 10 basic procedures, forms, and principal tasks in the ssockroom.
The best way to train is to put a person on receiving for two or three weeks with the same person in
that arca. Then, in another day or two, the trainee can be moved to pulling work orders, and "all he
will have 10 leam is the actual pick sheet." Bert's thesis then is that a new person should "stay put”
and remain in the activity that encompasses the greater part of the tasks arising in the stockroom. His
views contrast with Danny’s notion of a diversified curriculum and a specialized approach to training.

On this topic, to:, what is left unsaid merits attention. None of the supervisors pursued the
question of job assignment beyond the highest level of generality—namely, concem with which of the
three principal stockroom activities should become the context for initial (or total) training. Yet, as we
have seen, each of these activities is composed of many actions, ranging from physical tasks, such as
¢ uling loaded bins back and forth to their locations, to symbolic tasks, such as performing writien
math calculations. Moreover, as we will describe later, ways of performing these tasks are multiple;
among experienced workers the order and the way of accomplishing them are fluid and diverse. One
might have expected then that some detailed attention would be given to the desirable mode of work
organization for a team composed of old hand and new hire. Nonetheless, no one interviewed spoke
of the work curriculum on this performative level.

Pedagogy. The manner and method of trainer-trainee interaction received attention from only
two informants—Ber, the stockroom supervisor, and Mickey, the experienced stockroom worker who
was one of the trainers during our observation period. Indeed, it was Mickey's training method
(described in detail below) that was the occasion for his own and Bent's discourse on "good trainers.”
Mickey provided background information to his trainees, explaining t them in detail about the
organization of stock locations, kinds of parts and their distinguishing characteristics, how the
stockroom functioned in relation to other departments in the plant, and other basic knowledge.
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Mickey justified this "verbal instruction” on the grounds that it gave a new worker some idea of how
things worked, even though he knew the worker would not remember the information. Bert, the
supervisor, and Femando, a lcadman, went out of their way to tell us that they disapproved of such a
teaching method. It confused the trainee with too much information that the trainee would not
remember.

Summary. "Training a new stockroom worker™ is a recognized activity at Kemps, and
supervisors accept the responsibility for overseeing this activity. Since training principles and
procedures for this and other jobs at Kemps, including those requiring the most skills, have not been
codified or even written, they operate as a piece of oral cultural knowledge. Oral traditions have their
common core of consensual opinion with variation by individual and group. The common core we
uncovered involved general principles: training would revolve around work, be conduced by
experienced workers, and be continued for a period of (more or less) two weeks. Variations involved
the exact nature of the work curriculum, what should transpire after the core period of training, and
how to define good training.

Training in Practice. We have before us various representations of Kemps's ground plan for
stockroom worker training. Now we can see the relationship of these representations to practice.

During the six-month period of this study, Kemps hired nine people as material handlers in the
stock room. We received timely notice for five of these new workers and followed their training in
great detail. Here we summarize the organization and content of their training. Sources of information
for this section included personnel records, interviews with the new hires and their trainers, and
systematic observations (see pages 37-43 for a full description of observational methodology).

The trainees. Four trainees (Ed, Joe, Reggie, Tony) were men and outside hires; one (Bess)
was a woman working at Kemps as a below-grade packer who bid for the job to eam more money.
Table 1 summarizes the educational and employment histories of these trainees and the coraposition of
the stockroom work crew during their training.

We mentioned the contradiction between Kemps's classification of stockroom work as
unskilled labor camrying a low rate of pay, and top managers® expectations that such workers should be
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TABLE 1
Backgrounds of Trainees

competent in record-keeping, show judgment in problem-solving, and be good at math. The Personnel
Department appears to have hired on the basis of the cfficial Grade 2 job description rather than on
the basis of the actual content of the job under MRP conditions. It set no minimum educational
requirements nor sought prior work experience that would demonstrably involve math or literacy and
record-keeping skills. However, three of the five trainees had completed either high school or
community college.

We have no gystematic data that would help us ferret out possible relationships between
schooling level and leamning experience, nor could we do morc than float hunches with the small
number of people involved. What we know, however, suggests no straightforward relationship
between schooling and the molar level of routine performance observed during training. As far as
supervisory and employee attitudes are concerned, no such relationship is apparent. Ed had the least
schooling and reported himself low in literacy skills, yet ihe material-control manager considered him
a "quick leamner” (as did Mickey, his trainer, and as did we). None of the trainees was fired for failing
to leam the job. On the other hand, one (Ed) was dismissed on grounds of absentecism, another
(Tony), on grounds of insubordination. This outcome seems 10 be in accord with the history of hires
in the stockroom in the period immediately preceding our fieldwork. The manager reported three
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dismissals of material handlers, all on the grounds of unsatisfactory work habits or attitudes, none on
the grounds of incompetence. The one trainee (Jo¢) who appeared to have difficulty in acclimating
himself to the work during this study left of his own accord. Thus, it appears that the social
expectation is that trainees will learn the work if motivated to do so. Appraisal of individual cognitive
abilities seems to play little role in management’s hiring and training decisions.

The trainers. As we saw, official procedures call for leadmen or workers classified in Grades
9 and up to "instruct.” In the six-month period in which we followed training, however, only one of
the two stockroom leadmen participated in training, and he was involved with only one worker for a
few hours. The highest-graded workers in the stockroom, Mickey and Jesse in Grade 5, carried fairly
extensive training responsibilities, although their job descriptions did not include them. But the most
striking occurrence was that, within a brief period of 10 weeks, the bulk of the training passed to
brand-new trainees, of whom three had not yet completed their own probationary periods. Figure 7
presents this genealogy of training, graphically portraying the "downgrading” of trainers’ experience
and skills over time. '

The turnaround from use of experienced to inexperienced trainers surprised us but did not
seem to occasion much comment within the community. The material-control manager once expressed
his discomfort that Mac, with only a month's experience, was training two new people ("Mac isn’t
fine-tuned yet,” he said), but the stockroom supervisor descrioed Mac as a good teacher. The elder
statesman of the stockroom, a leadman with 30 years seniority, volunteered his opinion that the new
men were doing a good job in training.

In our interviews about training, we found a difference of opinion as 1o whether one or several
trainers should be involved. Observations support the multiple-trainer perspective—all trainees
remaining longer than a week were officially trained by more than one person. The involvement of
various trainers, however, appeared less propelled by considerations of what the new trainee needed
than of how training could be managed given the ongoing workload of the stockroom. Practical
considerations, such as who was around, how pressing the work was, and so on, seemed to dictate
choices. We suspect that such considerations always intervene, although it likely that they took

even higher priority during our observational period. In that time, the six experienced workers either
left or were transferred out of the stockroom (see Table 1); by summertime, a work force of six to
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FIGURE 7

Genealogy of Training .
MICKEY FERNANDO CLAY JESSE
RICKY
Ed Joe Mac
Reggie Tony
|
Bess

Fully capitalized names denote employees who at the time of the study were senior stockroom people.
All others were hired during our observational study.

32

42




seven, rather than the ten-worker force projected on the organizational chart, was carrying both work
and training responsibilities.

Under these circumstances, the stockroom supervisor, himself a man with low tenure in the
job, decided to set "experience™ t0 get out the work and let training take the consequences of
fortuitous events. The distance between trainer and trainee, 8o clear-cut on a policy Jevel, narrowed in
practice to a point where the placement of individual workers in one class or another became slmost
arbitrary. A model of reciprocal teaching (each one helping the other with what s/he knows best)
characterizes later training in the stockroom more aptly than an expert-novice model, the framework
within which many researchers are now trying to capture domain-sgpecific leaming.

Curriculum. Mickey was the only trainer who brought the new person on board with a
general description of the stockroom and information about the component parts it stored. All trainees
except Mickey's were directly inducted into the work process on their arrival. Again with the
exception of Mickey, the work curriculum began with receiving rather than pulling, and the bulk of
official training time was devoted to this work activity. Here we see policy and plan taking
precedence, even to the extent that the supervisor preferred to interrupt one new worker’s training in
order 10 have another trainee spend the first day on receiving. (See Table 2 for analysis of work tasks
in training dyads.)

Pedagogy. In interviews and general stockroom conversation, we heard no discussion of
specific methods of training. When the first trainees camie on, however, and were assigned to Mickey,
strong feelings were aroused by his training style. As we have described (and will examine in detail
below), Mickey devoted an initial period of half an hour or more to a tour of the stockroom in which
he explained storage locations. He - ssigned the trainee 10 pulling work orders rather than receiving;
when he himself began to pull, he proceeded more in a "teaching” than a "working™ mode for another
hour or so—explaining in detail what certain codes on documents meant, describing component parts,
and the like. Mickey's decision to start on pulling rather th#a receiving reflected his own trainee
experience, and displayed continuity with the customary training practice (see above). According to
his own account (Interview, April 9, 1987), Mickey's trainer had also given him a "tour,” and he
always began his training this way, to give the new worker "an idea of what it’s all about.” Mickey
was reflective and articulate about his training theory.
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TABLE 2
Number of Pulls/Receipts
during the Basetime Period

* During the basetime period of Tony's training, his trainer, Mac, was called upon to help find
missing parts. The missing parts were related t0 a job Mac had done the day before with Reggie.
The first 45 minutes of Tony's basetime period were spent waiting for Mac to return and begin
to train him. The low numbers shown here are roughly half those for Reggie and Bess, ‘who
were busy "being trained” during their basetime periods.

Mickey's theory, however, conflicted with supervisor Bert's. It was not only that Bert
believed in starting new workers on receiving rather than pulling, but he disapproved of Mickey's
extensive verbal explications. He thought these were more than any new worker could grasp:
"Mickey's a good worker, but I don’t believe in that kind of training.”" For example, Bert said to
Ricky, a stockroom worker:

Bert:  You'd be surprised...I don’t believe in talking too much. 1 believe in walking
with the guy, everything you do, do with him. Leave him alone. Just let him
sit  You don't automatically grasp, you don’t automatically grasp, but if you
constantly tell him this is where we keep insulators, this is where we
keep...forget it, forget it.

Ricky: It's like an overload.

Bert implemented his own view of how training should proceed when Reggie was hired. He
commented to us at the beginning of Reggie's second day of training:

{If you say] this is an insulator, this is a body...that man is not going to remember all this.
The only way to work is to get to the core, and the core of it, as far as I'm concemned is the
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receiving...Because you're putting stock away...and you're feeling the parts in your hand. -
Then you know, when you're working you'll know this is an insala.or, this is a body.

In the light of Bert's decisive action with respect to starting workers on receiving, it is
interesting t0 note that he did not again intervene in what went on between the appointed trainer and
trainee on the basis of training considerations. As long as the training began with receiving and the
trainer did not appear to talk too much, he appeared satisfied.

Summary. On-the-job training, as exemplified in Kemps's stockroom, is an activity
subsidiary to work and a dynamic construction in which many factors enter. Since the stockroom is
hierarchically organized, supervisors’ views of how to train, and how much leeway to allow trainers,
are major ingredients. Other factors may be considered "accidental"—which level of management is
charged with decision-making at the time and is thus in a position to implement its theory, the
composition of the stockroom work force, its tumover rate and workload, the distribution of stockroom
activities across shifts. All influence the social and technical organization of training. Background
factors such as union policies play a role as well (the union permitted Mickey and Jesse to train
outside of their classification, for example), as do established personnel practices. What does not
happen, however, is that a training "plan” is put into operation. Rather, training "takes shape,” as
supervisors make ongoing decisions on the basis of historical practice, recent precedents, personal
theories and pragmatic constraints.

At Kemps, neither the supervisors® theories of training, nor the training procedures that "took
shape” reflected top management’s views of the importance of intellectual understanding in modem
forms of inventory control. Training, with one seemingly accidental exception, was assimilated into
ongoing work practices, with the consequence that trainees were primarily exposed to routine,
"normal” work events and not explicitly prepared for problem-solving in the context of the data-
management system.
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PROCESSES OF STOCKROOM TRAINING

Research Questions and Methodology

Thus far, we have described training activities in the stockroom on what may loosely be called
an institutional level. This description captures certain organizational aspects of stockroom training in
terms of conventional categories (e.g., trainer selection, pedagogy, curriculum), which aliow it to be
compared to other training programs in and out of the world of work.

In the next section of this report, we move down a level in our analysis and look at training
activities from a process perspective; we want to achieve a fine-grained description of the actions and
interactions of which training is composed. For this microanal'/sis, we need a unit of organization that
captures the basic training processes, screening out "noise,” whi'e providing us with consistent
boundaries for our analysis. We find this unit in the trainer-trainee dyad. Much of management's
involvement in training concerns the setting up of such teams. Once set up, responsibility for the how
and what of training—the actuality of what .. becomes—seems to pass to the individual appointed to
the trainer role in a process of reciprocal interaction with the person in the trainee role.

The training dyad in the Kemps stockroom has a number of interesting and somewhat
paradoxical features. Although the role of trainer is transient—no one is permanently classified as
trainer nor exclusively assigned to that function—incumbents operate in that role without close or
detailed supervision. No institutional power accompanies the role. The trainer does not exercise
authority over the trainec with respect to employment status, he can neither hire, fire, nor effect any
other change in the trainee’s job or working conditions. From the point of view of power relations in
the factory, this training dyad can be considered an exemplar of "peer” teaching: trainer and traince are
bound to each other in a co-worker relationship. From the point of view of technical production
relations, however, the training dyad takes on the "superior-subordinate” structure characteristic of
teacher-student relationships in the classroom, and of master-apprentice relationships in professions and
crafis. This hierarchical structure follows from the uneven distribution of knowledge and skills across
dyad members. Although exceptions are imaginable, it will almost always be the case that the
incumbent trainer will know more about the Kemps stockroom and its work responsibilities than will
the trainee. Finally, the training dyad, because it is simultaneously a team performing stockroom
work, represents both work-as-usual and work-as-it-is-impacted by the additional function of training.
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Thus, by conceatrating on the dyad, we can see how the imposition of a training structure affects the
organization of work and performance.

Both social and technical processes are interrelated aspects of training and work activities
within the dyad. This interrelationship characterizes not only the dyad but all levels of organization
within the plant—the stockroom community and the larger system which is Kemps as 3 whole.
Neither the technical processes of production nor the social relationships of production can be
understood apart from each other: together they contitute work.

For our analysis of training within the dyad, we adopt three successive perspectives, from
which we hope to capture the particular social and technical processes operating in on-the-job training.
The first perspective concems the functioning of the dyad in relation to other members of the social
system of which it is a pait, namely, the stockroom community. The training dyad does not operate in
a vacuum. The stockroom supervisor is almost always present in the room, as are two leadmen and a
corps of co-workers. The material-control manager is constantly in and out. This community
incorporates the range of social relations at Kemps: on the one hand, the formal division of labor and
power characterizing production and management in the modem corporate factory; on the other, the
web of informal relationships based on race, kinship, gender, and other factors that our ethnographic
study revealed. Our questions concem how the dyad operated within this system: Did it function as a
self-contained unit, or did i, become involved with others? Did other members of the stockroom
intervene in training and if so, were they operating as part of the formal authority structure or as
informal peer group? '

The second perspective looks within the dyad in terms of the technical processes of work that
the workers were directly responsible for performing. As we noted, work activities in large part
constitute the training curriculum. In certain traditional craft and apprenticeship teaching activities
(Greenfield & Lave, 1982; McLaughlin, 1979), it has been demonstrated that customary work practices
are modified to provide simpler points of entry for novice leamers and 10 move them on to more
complex and consequential work operations through planned sequences that prepare them for each
move. Since our trainers were only transiently in their roles, and few could qualify as experts or |
experienced workers, it seemed important to determine whether they employed reorganization of the
work process as a teaching device, and, if so, what forms this took.
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Finally, the third perspective views the dyad as a system of social communication. We
mﬂmmmmmmmrmmﬁumthMuldimm
relates to hands-on doing of the work. Our questions here focus on a comparison between teacher talk
in the classroom and trainer talk in the stockroom,

Methodology. Although we had secured sponsorship of both employer and union, we could
not simply appear in the stockroom with our recorders and observation protocols. Unlike other “target
populations™ who are the subject of leaming studies (primarily students), adult workers are voluntary
participantz who have no personal stake in the research (children become participants by suthority of
parent or teacher; older students have financial or academic incentives for participation). The fact that
management and union suthorize the investigation is irrelevant if the workers themselves do not wish
to take part. A considerable period of time is needed to gain consent; workers need to understand the
research aims, 2nd overcome their well-founded suspicions that the research is being conducted for
management purposes. On a personal level, they need 1o become acquainted with, and gain
confidence in the researchers. Conversely, researchers need to know who the workers are and what
they do before they can presume to organize the project of "data collection.”

We took these considerations into account by visiting the stockroom and spending substantial
time there, becoming acquainted with its members and their work. First, we met with the stockroom
workers as a group during working hours, explained the purpose of our research, and asked their
cooperation. Specifically, we asked each individual to sign a permission form authorizing us to carry
out observations while they worked and to tape record them while they were training new workers; in
retum, we pledged ourselves (0 confidentiality. All stockroom workers then employed on the day shift
gave us written authorization.

Research design. Our initial plan was to observe the training of new workers during their
first hours on the job, and 10 continue observing on a once-a-week sampling basis for the first four
weeks of their employment. Since we had been told that "training” lasted for two weeks, but
monitoring did not end for some (unspecified) number of weeks thereafter, this seemed like a sensible
compromise schedule. This longitudinal design would allow us 50 document both the training
procedures and new-worker leaming, as evidenced by changes in performance of the job over time, To
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mwmmwugemmmdmmmamawmmmm
each trainee 1o be held after working hours in the privacy of the urused plant cafeteria. Interviews
wemadwﬂeduﬂuuﬂofﬂnmay'smmdnuu\doﬂmrm We adopted
ethnographic and clinical interview methods (see Ginsburg, et al., 1983; Pelto, 1970; Spradley, 1979;
Wemer & Schospfle, lm.fonowinsupqueuimmdmmmwapmbumd
preserving a conversational tone. These sessions were tape-recorded and participants were reimbursed
at a modest fee for their time.

Unfortnately, our plan foundered on the contingencies of stockroom Life. We accomplished
theorigimlschadulewlmmeﬂmminee;ﬂnleomdmineeqmnﬂnmdofmeuoondday.ms
evemgaveuubenerundamndinzofwhnmmganunmemtwl\enmeyspokcofam;hnumvu
rate in the stockroom. Mowover.menockmomwpewisor.disappmvlmofmemmngmﬂmm
wimﬂﬁssemMmmmuoduoeddmesmﬂwnﬂMngmdmmmmupwdmomﬁmﬂtyof
training. We were uncertain, too, about how many new people would be hired in the stockroom.
Initially, management planned to fill two vacancies, but as older workers left or were transferred from
the stockroom, it became clear that additional hires would occur. Under these circumstances, we
mmhm&mwmwﬂmmmwmﬂnwﬁal period of training, which would maximize
ourdmcesofwwﬁnzcompmblcdmmallmwmms.Wemmumdmﬂnﬁmmdays(as
weduuibebelow.omdﬂmhﬂngnemedwmdnmismmmspimofmmnmowwks).\ve
enriched this corpus with additional observations and interviews conducted on an opportunistic basis
whenever feasible.

mnmodiﬁcaﬂmhldwuequmces.Onﬂwmhmd.wepmeaedwmfwewulduy
systematically about the training "spect of the teaching-leaming process; on the ‘ , we limited what
we could say systematically about changes in worker performance over time, which allow
inferences about learning. We took these circumstances into account and organized our data analyses

and this mponmrdourmmgum—dwmwnsaspectofon-m-jobmining.

Methods. Since our fieldwork indicaied that stockroom work involves mobility both within
ﬂwdepmﬁanmdoceuionﬂlyounideit.itwunotpncﬁcaltoaetupmuomryvideocmm.
Funlmon.wehadmmymdiudommatmemwndnotbewem. We therefore decided
upon audiotape as the primary data source. Each trainer was outfitted with a small cassette recorder
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that captured his talk and that of the trainee.? The researcher was equipped with a second recorder,
into which she entered a running commentary of the physical and behavioral context of the
trainer-trainee activity, supplying through verbal description what might have been 'captured on
videotape.

We met each new worker in the Personnel Department immediately after s/he® had completed
the nccessary employment forms. We explained our research project, secured permission to observe
and interview, and accompan.ed the trainee to the stockroom, at which point we began our taped
observation. Two researchers were present for the first two trainees, one for the last three. Whether
one or two, howcever, the method of observation was hardly unobtrusive. To assure a detailed
commentary, the observer had to follow the training dyad and one of the pair from one place to
another, as their work dictated. On occasion, we could not provide a commentary, since we lacked
knowledge of the names of things or activities, and we thought it better to ask than produce an
uninterpretable record. Although we tried to be discreet #nd minimally interfering, we made no
pretense of not being there, '

It may be argued that these observational methods so influenced the phenomena we were there
to study (informal modes of training) that they preclude our ability to say anything about it as it
"naturally” occurs. This was the opinion of the material-control manager when we described our
intended ob- .rvational techniques: "One thing it will do is whoever’s training them is going to do a
much better job™ (Interview, January 28, 1987). The dispatch supervisor thought that trainers would
say, "I'm under a microscope now, I'll show my best" (Interview, January 28, 1987). Although these
comments are intuitively compelling, and impose restraint on our interpretation of what we observed,
our analyses suggest that observer-introduced distortions may be neither as deep nor as damaging as
suspected. If trainers were challenged to show what a good job they could do, they were still acting in
a manner consonant with their understandings of what a "good training job” might be. As we ghall see,
concepts of effective training varied considerably from one trainer 0 another, yet certain common
characteristics prevailed. Observational records were checked against other informational sources
(interviews, spontaneous talk recorded in field notes when we were not focused on training, and the

2 One trainer did not want 1o wear the microphone, 30 each of his two trainees wore it.
* One of the new trainces was female. All trainers were male.
40

a0



like). Such sources could support the validity of observational records, or, alternatively, help us

identify observer-induced biases, 3o that we could take them into account. We will rewm to this
knotty problem in our concluding chapter, in which we assay the strengths and weaknesses of the
methodology we employed.

The extent of recorded observations varied with individual trainees in our adjustment to actual
training practices. For example, in two cases, the company hired new men one week after another had
started; since we could not expand our field staff at will (nor have new researchers accepted overnight,
for that matter), we decided to interrupt our scheduled observations of the early hires to take on the
new. We consistently observed all new trainees for their first two days; additional days of observation
were spaced primarily over the first two weeks, and amounted to 22 days in all. Actual taped hours
varied, again, depending upon the actual training practices. Figure 8 displays the observational
patem.

FIGURE 8
Summary of Recorded Training Observations

* Indicates observation made
Note: Day 1 represents first day on the job for each worker, not necessarily a Monday.
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FIGURE 9
List of Training Dyads

Dyad 1 Mickey and Ed
Dyad2  Mickey and Joe
Dyad 3 My and Reggie
Dyad4  Mac and Tony
Dyad 5 Dave and Bess

Dyad 6 Ricky and Joe
Dyad 7  Jesse and Tony
Dyad 8  Reggie and Tony

The five trainees were paired with several trainers, taking part in eight dyads over the firs; two
days (see Figure 9).

Trainer tapes and commentary tapes were transcribed. Observer comments were integrated
into trainer transcripts to yield composite transcripts that aligned commentary with trainer-trainee (and
oiher) taik. These compodiic iranscripts constitute te data base for anaiyses in the sections on the
training dyad, pages 43 w0 87.

A second data source consisted of documents that trainer-trainee dyzds handled during the
observation periods. We secured copies of all receiving and work order forms that were part of their
work activides during these periods, as well as scratch sheets or other worker-generated pieces of
writing.

Finally, with management permission, we secured copies of personnel records that listed the
employment and educstional backgrounds of new hires.

The Training Dyad in the Stockroom Community
ureinnnnockmombﬂsduwim:cﬁvity;mephoeismkymdbusy. During the course of

a day, seven to ten stockroom workers are on the job, and they talk while working about any number
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of things—troubleshooting a job, checking up ¢n who is working on such and such a part, giving each
other a hand carrying heavy loads, and s0 on. Phones ring, and the PA system makes snnouncements
every few minutes. Peopie from other departments come in and out of the room. Some are on their
way somewhere else, and swing through with a *Hi, how ‘ya doin?," while others stride in
purposefully to track down lost parts, fix a computer, pick up parts w0 take to dispatch, or get extra
parnts for production. Often, several events go on simultaneously: middle-managers (the material-
control people) huddie with the supervisor, who might call over a worker to track down one problem
or another. All the while, workers carry bins, pour metal parts from one bin to another, and work on
the computer to find locations.

We examine here the way in which the training dyad interacted with the rest of the stockroom
community. Although we knew that the dyad was constituted as the official training unit, it was not
clear whether or how other people in the stockroom also became involved in the training, We assayed
the relationship of the dyad with the rest of the stockroom community through a basic unit called the
"interaction.” This unit was defined structurally as a verbal or performative event in which a third
panty interacted with one or both dyad members. By including performative events, we hoped to
capture such interactions as a worker coming by the dyad’s work site and lending a helpful hand with
a heavy bin. As it tumed out, only six performative events were recovembie from our transcripts and
our t:alysis can therefore be understood as applying to verbal interactions.

The notion of an "interaction” appears, at first, to be a straightforward unit. We realized
through successive coding efforts, however, that it was not easy to define the boundaries of these
social units in a highly fluid setting. We were able to identify the beginnings of interactions without
too much difficulty, but identifying "ends” of interactions was not always possible, because
interactions tended to interrupt one another. When one interaction was iiterrupted by another, we
decided to end the first one by default, and begin the second one. Our decision to code the smallest
possible size of an interaction has given us a sense of the “texture” of the interactions, which we
discuss below.

“ Amy E. White spent several months helping us develop coding schemes and camrying out the
coding. Meryl Schildkraut entered the data into the computer and ran statistical analyses for us.
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interactions including: a) who initiated an interaction; b) who in the dyad was present and participated;
¢) who became involved; and d) how long the interaction lasted. In addition, we coded the content of

verbal interactions according to the principal topic. A reliability check performed by two independent
coders, produced reliability coefficients of .80 or higher.

Results. Principal features of interactions for both the base period and the adjusted corpus
data sets are summarized in Figure 10 (the adjusted corpus is the corpus-minus-the-base-period).

With few exceptions, the base period and adjusted corpus yield similar pattems of results and
the essential story can be told from either data set. This suggests that the pattern and content of
interactions involving training dyads and others in the stockroom are quite consistent over the two-day
time period. In what follows, we will use the base period as our reference point, and refer to the
corpus for confirmatory or, occasionally, variant results.

During the 90-minute base period, the five dyads participated in a total of 94 interactions (301
for the adjusted corpus). These interactions, of course, were not equally distributed over time; quiet
periods were interspersed with periods of dense interactions. However, the average number of
interactions per dyad per hour conveys some sense of the level of intensity: these averages are 12.5 for
the base period and 15.4 in the adjusted corpus.

Since we do not have comparabie measures for interactions concerning worker dyads (or
teams) when the training function is not involved, we are limited in our interpretation of these figures.
"Low" and "high" are relative to some standard. However, these results do suggest that training dyads
did not function as sclf-contained units. In 2 dyad's transactions with others, the individual Jearning to
be a worker was exposed to a number of situations in the stockroom, snd to the interactive work styie
that characterizes this job.

Interactions were initisted by people in three roles: trainer, trainee, or other. Trainers and
others initiated almost all interactions, and trainees neither initisted interactions nor were addressed by

04

an



B = )

. FIGURE 10
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others. A breakdown of the “other” category disclosed that individuals in positions of authority

(managers, supervisors, leadmen) initisted more than twice as many interactions with the dyad as did
workers in peer positions. T T

Using the same division of third parties into the categories of supervisory and worker
personnel, we found that approximately two-thirds of the interactions initiated by trainers were
addressed to supervisors. Thus, we see an interesting reciprocal pattem in the interactions of the dyad
with the stockroom community, in which supervisors engaged trainers and trainers engaged
supervisors.

We defined a dyad participant as one who either engaged in some par of the conversation or
performed some action (lifting a bin), regardless of who initiated that particular interaction. Four
forms of dyad participation were possible: trainer alone, leamer alone, both, or neither. In the
overwhelming majority of cases, the trainer was the sole dyad participant in the interaction; the leamer
alone was the next most frequent category; and, on rare occasions, neither one participated. This last
situation occurred when the dyad was bystander to an interaction "spun off” from an earlier one that
included a dyad member.

We knew from ethnographic observations that a trainer would occasionally walk away from
the learner and talk to other people or be called away to work on a problem; at times these jaunts
would last ag long as 45 minutes. Since the trainer was the only dyad participant in 60%-70% of the
interactions (according %0 our definition of participant), we wanted to ascertain whether leamners were
actually present during interactions. Through information provided on transcript commentaries, we
were able to count whether a silent dyad member was really there. The leamer was present during
most of the interactions in the base (84%) and corpus (74.1%) periods, and the trainer was present
89.4% of the time during the base and 87.8% of the time during the corpus. Thus, the low level of
leamer parnticipation does not signal that the leamer "as observer” was not picking up valuable
information from the exchange.

Overwhelmingly, interactions took place between one or both dyad members and only one
other member of the stockroom community. However, interactions involving two or more third-party
panticipants were more significant than their frequency would indicate. These tended t0 be of long
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duration, and were often linked with other interactions. During these sequences, the topic of
Mmm'm."mmem'wmummmma
joined. Our content analysis (see below) indicated that these multiple-party and linked interactions
were primarily devoted to handling problems arising in the work or dealing with labor relations and
were thus pedagogically rich to the leamer.

We measured the duration of interactions in terms of tums of talk. We recognize the difficulty
of using tums of talk as a device for duration, since one tum might involve a long digression by one
individual, while another might simply be a quick greeting. What we aimed to capture, however, was
not so much the amount of "real time" spent interacting, as the extent of "back and forth” discussion.
Most exchanges were fairly short (2-10 tums of talk) but if they continued beyond five tums they
were equally as likely to be very long (more than 10 turns) as to fall into an intermediate (6-10) range.

Coding the initial units of interactions—ending one when it was interrupted by another—had
the side effect of fragmenting what might have been essentially unitary events. In an effort to glue
together what we had tom apart, we classified interactions as either "initial” or "subsequent.”
Subsequent interactions shared a common conversational topic with the initial interaction. More than
two-thirds (65 of 94) were initial. This finding served to reinforce our early sense of the
highly-interrupted quality of stockroom interactions and the degree to which the topics of conversation,
or work themes, were difficult to sustain. We can state with confidence that the relationship of the
dyad to the stockroom community was permeable, highly interactive, and migrated from topic-to-topic
and person-to-person through interruptions.  This dynamic social life put members of the dyad in
constant, if fluctuating touch with the stockroom community.

We categorized the conversational content of the social interactions into four dimensions:
training, work, labor, and so “ability.’ Coding was duplicative; each interaction was coded for all
topics covered. We present illustrative examples of these categories below.

$ We coded the content of interactions with multiple categories (i.¢., an interaction might be a
conversation that was about more than one topic). Some interactions were marked by only one
content category, while others were marked by two or three contens categories.
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The training category included talk that explicitly referred to how to train or to
what-should-be-done-next in the training process. Talk actually commenting o the training process
was included here. (Talk of a different nature might serve the purpose of training but it was not
included in this category unless it was marked by the speaker as a comment on training.)

Context:

Bob:

Mickey:

Bob:

Mickey:
Ed:

The leadman (Bob) interrupts a trainer (Mickey) who is training & new worker
(Ed).

Excuse me, Mickey, this is very important. I asked him once whether he
understands what you're saying, if he understands the items you're showing
him. This is very important.

OK.

You know, some people, they're scared, they wouldn't say yes or no, but then
they may not understand.

[To Ed] If you don't, if you don't understand something, just...
Yesh, well, I understand it.

The category of work referred to the technical aspectsofﬂxe}ob(doingntaﬂ. seeking
techrical information, discussing a problem). This included work performed by the dyad, as well as
work being performed by others in which the dyad became involved. Here is an example of talk
conceming tasks the dyad was working on:

Context:

Mac:
Bert:
Mac:
Ben:

Mac:

A novice trainee (Mac) talks to the stockroom supervisor (Bert) about some
missing information.

A bin card, 99, you know what I'm saying?
No, no, no.

Five.

There should be five.

That's what happened, they got put in the...

No, but they were put on the computer,
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Mac: No, but what I'm saying what happened was, we received them as 99, and
they’re probably in there, you know? Look for [the history].

Bert: Here it is.

In addition, the training dyad got involved in the tasks of others:
Context: The stockroom supervisor (Bert) pulls a novice trainee (Dave) away from his
job of training Bess, an even newer trainee.

Bent: (Interrupting Dave training Bess) I hate to bother you like this. I can't help it
There's one bin that has to go over to the machine shop right away, as a
matter of fuct, 1 don't even have an MO number for it, look what I'm using.

Dave: Zero in stock...So where's the part at?

Ben: I got it, hold on, just relax a minute. I got to give you the [paperwork), s0
hold on a second. They don’t want to leave me alone this week, I tell you.
Somebody don't like me this week. Am I right, Dave?

The category of labor referred to "being a worker,” which included talk about safety issues,
union concems or problems, decisions by management, the organization of the work in the stockroom,
and 50 on. Finally, sociability referred to personal conversations, jokes, and greetings.

The outstanding finding is that the training process was rarely a topic of conversation: in only
eight percent of base-period interactions and a bare three percent of corpus interactions was the dyad’s
wraining function alluded to in any way. In other words, others in the stockroom did not get involved
in training. On the other hand, half of the interactions in the base period and sixty percent in the
corpus were about work in whole or in part More than twice as many interactions concem work as
any other content category during the base period.

We mﬂyzednwcomemmwncﬁonsbyhﬁﬁnm.mdfowmﬂduﬁngmehuepeﬁod
trainers initiated more work-related interactions than did third parties (see Table 3).

When we break down the category of "work" into its subcomponents, the majority of
interactions concemn the task in the dyad, while the rest are split between tasks going on elsewhere in
the stockroom, and general questions about the technical system. In general, trainers seemed t0
"expon" their concems about the particular task-at-hand out of the dyad, while third parties “imported”
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the few concerns they had about training into the dyad. Put another way, third parties sought out the
mmerinmupndtysco-wﬂuforldvloeorinformmonaboutmm;meydidmmdw
volunteer information to the dyad about its work.

M

TABLE 3
Comparison of Content of Interactions
Initiated by Trainers and Others
(by number during basetime)

Half the interactions were labor-oriented and sociable during the two-day period, offering some
evidence of the important roles these domains play in communicating to the new worker what
"learning to work" means in this environment. Note the following conversation:

Context: An experienced trainer (Mickey) talks to a longtime leadman (Bob).

Mickey: msguywmtoputalcaleneveryaiskmdgetﬂdofﬂndldu.uying
that the guys don’t have 10 sit down...So that's his idea, is, like, you know, to
keep the guys moving, but what happens is the union says, "Hey, you can't do
that, because the people in assembly sit down, the people on the line sit down,
memmrllllnndlmlnvembeonu\ehﬁeamdaybn;.nmhgmmdlikc

crazy?
Bob: That's discrimination.
Mickey: Yeah,
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An Extended Interaction. Several protracted interactions took piace in the stockroom during
the time we recorded the training of new workers. Their numerical insignificance, however, is
overshadowed by the significance of the complex and integrative information they contain and is
available for new workers to pick up. Long interactions tend to concem kinks in the routine
performance of the work, such as missing bin cards, miglaid master bins, and incomrect locations on the
computer. We briefly describe one long, problem-based interaction here. It occumred in Dyad One,
when Mickey was seaching Ed to pull back orders, This description helps clarify the nature of social
interactions that are organized around the work process rather than around the training itself, While
this episode of problem-solving does not directly involve the leamer, he was present throughout.

The problem began when Mickey and Ed needed to pull 60 pieces of a particular part for their
work order. When they went w the part location Mickey said, "Looks like we don't have
enough” (there were 40 pieces in the bin). When he looked at the record of bin transactions,
however, it showed a balance of 4,400 pieces. This major discrepancy—40 pieces in the bin
and a bin card reporting 4,400—constituted the problem. This problem was further
complicated when Mickey discoveicd two other bins containing the same part and holding a
total of 5,000 pieces. Actual pieces now totalled 5,040, compared to 4,400 on the bin card.
Mickey went to the computer to try to clarify this discrepancy, but it reported 19,690 pans on
hand. At this point, some extensive interactions began. Mickey called upon Bert, the
supervisor, to key his code into the computer g0 that Mickey could look at a particular
computer screen that contained a history of all transactions for that part. Mickey found some
possible errors in these transactions, and then questioned Ricky, a co-worker, who had
"received-in” some parns a few days earlier. Mickey thought that Ricky had made some math
errors on the bin card. During this encounter, Danny, the manager, arrived in the stockroom,
and Mickey, Ricky, and Bert began describing the problem to Aim. Throughout these
discussions, ﬂnworkemposedtwohypoﬂmesaboutwbaacmanth These
hypotheses were:

(1) [Ricky implicating Bert): "I bet [the supervisor] didn't deduct recent pulls on the
computer”;

(2)  [Mickey implicating Ricky): "This is the one you screwed up...Jt was 19, I think you
sent the receipt [e.g., the MS form] through for 19 {19,000 pans] instead of 21 {21,000
pants]. You did all the paperwork [the bin card] for 21. I think you let the receipt go
for 19."

The second hypothesis, as it turned out, was comect. These hypotheses served to organize
possibilities for the workers 30 they could take certain actions. Mickey re-counted parts, checked the

¢ For a detailed discussion of the kind of thinking that workers do on the job, see Sachs (1989).
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history of transactions on the computer, compared the bin card to the computer history, and
"interviewed" Ricky. In addition, he discussed with Danny what the range of possibilities were that
might produce such discrepancies. When the problem was resolved, the computer record had to be
. adjusted to match the physical inventory.

This kind of problem was not unusual in the stockroom. As in other cases, its resolution took
precedence over training. During the problem, Mickey stopped training and took on his primary role
as worker. Traince Ed was present, however, during the problem-solving event, but he had to pick up
what was going on without benefit of any explanation given directly to him. The problem served as
an integrating event for the tasks and operations Ed was being taught: how to use the computer, find
locations, and keep accurate records. It could have potentially served as an excellent—and explicitly
utilized—training tool, particularly since it required integrating new computer information mto ongoing
stockroom practices. This is an example of the new mental work that mixes in with manual labor in
the stockroom, brought on by MRP systems.

Summary. The training dyad was not isolated from wider stockroom activities but interacted
on a continual basis with other people in the community. The community did not go out of its way,
however, to lend a hand in training. When others in the stockroom approached the training dyad, it
was 10 talk about work and to talk with the trainer rather than the leamer. Involvement of the
stockroom community in the training of the new worker was shaped to the process of doing the work
and getting the product out; production took priority over training when the trainer talked with others.
Most of the interruptions were made by people of superior status displaying authority relations
characterizing the organization of work. Whenever the trainer walked away from the leamer, or
became involved in discussions about work with others, he temporarily forfeited his role as "trainer”
and took back his primary function as worker. These findings suggest that the social relations of work
in the stockroom were not reorganized to accommodate training. Instead, training was embedded in
this preexisting system.

Although the learner was often a silent party in these interactions, s/he was usually on the
scene to withess what went on.  Since these interactions concerned a variety of work practices, the
learner was exposed to pederogically rich material. Troubleshooting sessions and discussions over
problems and work glitches brought the leamer into contact with the more intellectually challenging
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aspects of stockroom work, as well as with cooperative, collaborative modes of problem-solving.
These interactions then provided an additional “leaming space” to that operating within the dyad.

The complexity of the industria} setting requires workers to operate within a number of
knowledge and practice domains. Training within the dyad addresses some of these domains, but the
larger social world through which information flows furnishes an unplanned yet crucial way for
workers {0 learn 10 be workers and to master the nonroutine, beyond-the-ordinary aspects of their jobs.

Technical Aspects of Training in the Dyad

We have seen that all new workers hired on as material handlers during our observation period
were put to work within the first hour of their arrival in the stockroom. Together with their trainers,
they began to pull work orders or receive component parts, 10 engage in the very activities we bz
identified as the core occupational responsibilities of day-shift stockroom workers. It migit appear,
then, that the trainee is immediately initiares into the job through participation in customary, ongoing
stockroom work. The lively controversy among supervisors and experienced men as to which
activity—receiving or pulling—affcrds ths most educative initial experience suggests that they, too,
perceive the training process in these terms—namely, that “work-as-it-is-in-the-stockroom"” plays the
major role in the training program.

There are grounds for taking this to be the case. The specific content of receiving activities
during training derives from the normal workings of the factory-—the number and kinds of component
parts that machining sends down 10 the stockroom to be counted and stored that day. Whether there
are five bins of five different parts to be counted or ten bins of two different parts is, from the training
point of view, a matter of chance. Similrrly, orders for pulling parts and dispatching them to
production depanments are generated by normal production considerations, not by training needs.
Problems that may arise and disrupt the routine flow of work (for example, a missing bin card) are
nonpredictable and contingent on the particular materials being moved into or out of the stockroom on
any day. Cross-talk in the stockroom, as we saw in the last capter, revolves around the routines and
dilemmas of normal work. As a participant or as a bystander to these exchanges, the trainee becomes
involved in shop talk—talk about the work as it is in the stockroom.
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Still, we had reasons for suspecting that, if we probed, we would find that work activities:
lnvolvedhuﬂnimmnmdmplempﬂcﬁomofﬁo:kuhhmaﬂymed. One clue came
from Lave's (in preparation) pathfinding study of apprentice training among West African tailors. She
documented in detail the way master tailors organize the apprentices’ work experience through the
provision of what she calls "way-in" experiences and the sequencing and parceling out of tailor tasks.
Apprentices leamn to sew garments before cutting them out and work on simple articles of clothing
before they tackle the more complicated. One of the driving forces behind this training agenda is the
tailors’ desire to reduce costly errors (¢.g., mistakes in sewing can be repaired by resewing; a piece of
cloth cut to the wrong measurements may be a total Joss). Lave also points out, however, that the
way-in and task-sequence practices are orderly and effective for the leamer, since they first equip him
with basic skills and incrementally incorporate the finer aspects of the craft. Much of Lave's
description appears 1o hold for other structured apprenticeship programs, including programs in this
country, and it is frequently cited by researchers advocating the development of "apprenticeship
models” of teaching in school (Collins, Brown & Newman, 1987). Greenfield and Childs (1977)
found that Mexican women inducted young girls into weaving practices through a similar progression
from simple to more compiex tagks, a pattem that Khan (1988) also identified in the practices through
which experienced carpet-weavers in Kashmir initiate children and young people into the intricacies of
their craft.  Other research supports the generality of this modification of traditional craft practices for
educational purposes.

On-the-job training in industry departs from apprentice or craft models in many respects—the
range of skills that must be mastered is typically more limited, the period of time required to become a
competent practitioner shorter, the social organization of training more distributed, the motivations for
entering training end the expectations for future employment more varied. In all of these respects,
training for the job of material handler at Kemps stands at a far distance from the master-initiate
apprentice model. Nonetheless, stockroom training is a case of instirutionalized training, with its own
history and relationship t0 on-the-job training programs in many other industrial occupations.
Moreover, short-term as it is and ad Ahoc as it seems, stockroom training, as we learned (see pages 23
to 36), rests on definite conceptions and theories about effective ways of imparting knowledge. It
seemed reasonable to expect that these might include notions about how to change tie work to
enhance its leamability, and that these changes would be manifest in the way work was actually
carried on in the training dyad.
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To pursue this possibility, we needed a detailed description of how stockroom work is
nomally done by experienced workers so that we could piace it alongside of our training observations.
For this comparative analysis, we focused on receiving. Three of the five trainees were initiated into
receiving: more to the point, receiving, unlike pulling, is always carried out by a two-person team, and
thus its social structure parallels the training dyad. Since pulling is normally performed by a single
worker, the two-person structure of the training team would complicate & comparison. We observed a
team of two experienced material handlers (Mickey and Jay) for an hour, picking them up as we did
training dyads when they retumed from the machine shop and began the receiving process. We used
the same observational methods, audiotaping talk and contextualizing it through a detailed commentary
of what the men were doing. We supplemented these observational records with field notes and our
own recall of other episodes of experienced receiving that we had witnessed in our days in the
stockroom.

In Figure 11 we portray the sequence of actions thsi constituted receiving as performed by
experienced workers Mickey and Jay, and compare it t0 component actions of receiving when it was
carried out in training Dyads 1 and 3. The trainer in Dyad 1 is the same Mickey who was part of the
experienced team; Mac, the trainer in Dyad 2, was a novice worker who had only been in the
stockroom one month.

As a guide to the detailed representations in Figure 11, we list here the core actions that are
technically necessary component actions of the activity of receiving a pant into the stockroom. If
circumstances in the stockroom were ideal, these actions would also be sufficient to accomplish
receiving. Under actual siockroom cond.lions, many other steps become necessary for completion of
the work, and material handlers routinely incorporate them into their ongoing activity. It is possible,
of course, o use different levels of description in identifying and naming these actions—"count parts,”
for example, can be further broken down into constituent actions (as we display it in Figure 11). We
are making no claim that we have been consistent in the level of specificity of all the actions listed
here, nor that the resultant list exactly maps the way experienced workers think about the action
components of receiving. We are confident, though, that our listing is concordant with stockroom
workers’ descriptior  ~ their job responsibilities and that it captures the obligatory elements of
performance.
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We lay out the nocessary steps using “one kind of part” as the organizing unit. Recall that
stockroom workers bring up bins from the machine shop that hold any number of different parts (each
part to its own bin or bins). The actions we list would have to be repeated for every part.  Note, to0o,

that we list actions here without regard to the two-person organization of receiving: one of our
interests will be to see how the work encompassed in these actions gets divided.
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pap

callect ticket frem bin (M)

¢ bag paens for dapetch (MAR)

4 compem filling ewt beck @ v foxm, MY, bin cod
LOOP-—back eplday sumiber twe

e omm pas (R)

b put gt in bin for dispereh (R)

o £l ot Wck evéer form (M)

euntt mumaining pass (M)

i1l om M5, bia cand (M)

p bia eway (MAR)
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(missing)
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Necessary Components of Receiving. For each part:

Collect ticket from bin (ticket has part number).

Go to computer with ticket, enter part number to get part location.
Gowhcadmwmblncud(mmcordqtmﬁty;ﬂndmnifbackomriswﬁdng).
Zero bin at scale.

Count parts at scale.

Fill out paperwork: MS receipt, bin card, bin labels.

Put parts away at location.

Take M5 receipt to supervisor.

PNOAE W -

macﬂonslinedmrduedmeachodwrindiﬁemmys. For some, there is a necessary
sequential order. Numbers 1 to 3 must be accomplished in the sequence shown. Going backwands
from the goal 10 be achieved: you need the bin cand to record the number of parts of a given kind
tmtmbemzmeived:youwmgetdaebinwﬂwiﬂxoutlouﬂngﬂwbinﬂmlwldsmnndof
pm:mismemsyouneedtokmwunlocadonofmupan:youcunnotuseﬂncompumwﬂndme
panlocaﬁonunlenyoummuupmnumbenyouwmnotmowﬂnpmnumhernnksywmdit
from the ticket lying in the receiving bin. On the other hand, actions 4 and 5 do not need to be
ordered with respect to each other. One can count parts first or do paperwork first. It is true that the
wmnumberofpanscanmﬂybcmﬂedaﬁaﬂwcmmhnbemdom,hnmud:ofﬂnmo&
callsforﬁllinghinfomaﬁonthnismdepmdanof.mdcmprecedem:ﬂngﬂwm(e.g..
component part number, manufacturing number, name of worker, date, location of parts). Similardy,
acﬁon#—comﬁngpuu—mﬁumawcmwpoimakaw.pmmwﬂmnquml-l Itis
not necessary to heve the bin card in order to count. However, adopting this course would require the
workertoimenupunlction(e.g..doingpapawo&menm)tnmnﬂnwﬁmnuochoomtoget
mebincud.sincemeinfomadononitisneeessanmcompletcﬂwpaperwork. Actior 6 must occur
a.ftertheoomtiscompleteci-mdmeofﬂnpaperworkdom.butitcmldtednﬂcauybemdedby
action 7—taking the M5 receipt 1o the supervisor. We will not attempt here to give an analysis of all
mwmwmmmmmmmmemummmmmwu
ordeﬁngiso;adonll:ourahnistodnwmmﬂontomcpocdbﬂiﬁesthnexiuformomermmm

In addition to the basic actions listed here, a standard “loop” may occur if a worker, in collecting a
binwd.ﬁndsdntd\emmoutswxdingbackordcuforthaparﬁnﬂum It is the receiver’s job 1o
fill ("pull") those orders Todoﬂﬁs.ﬂnmceiverhumhmoduoeanewwdmum:—wm:u—lmo
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the receiving activity. The timing of such an action is not technically constrained: one can pull a
back order before counting any part, during the counting of the particular part to which it applies, or
after all counting has been done. Wide latitude in timing also obtains when other intrusions arise in
the ideal sequence—a bin card may be missing, a part misnumbered, or an erroneous location
displayed on the computer. How these events are handled also reveals the principles that participants
use in organizing their work activities.

Experienced Receiving. We now describe the experienced team’s work in some detail, basing
ourselves on observational records and using Figure 11 as a guide.

The experienced team’s organization of actions has several outstanding characteristics, First, it has
a hierarchical structure. Note thst Mickey and Jay do not organize all their work according to a
principle of linear ordering—one part, one entire sequence of actions, another part, repeat entire
sequence of actions, until all parts are counted and put »~ay. Instead, Mickey and Jay preserve an
inner core of actions that they repeat for cvery pan, but these cycles are sandwiched between sets of
actions that apply to all the parts, to the work-as-a-whole. We call the first phase "setup,” since it
includes a variety of preparatory actions (discussed below), and the final phase "cleanup.”

The setup phase first involved the preparation of the work area—cleaning up the desk, for example,
and collecting resources such as pencils, correction fluid, masking tape, and forms. Both men looked
over the bins and together decided on the order in which they would count the parts (which would be
number one, number two, and 30 on) and how they would divide up the labor. These steps might be
subsumed under the general notion of "planning.” Then they engaged in a serics of actions that
Appliedtoanmecoumsnmwouldm.begimﬂngwith"collect[an]uckmﬂoﬁbim'(StepSin
Figure 11). and including "get [all) Jocations™ (Step 7) and "collect [all] bin cards” (Step 8).) What
Mickey and Jay did, in effect, was to extract actions 1-3 from the canonical sequence described above
and to aggregate them by kind. They broke out of a "receive one part at a time" strategy for certain
actions common to all occasions of counting. One might consider this a taxonomic form of work
organization, as opposed to an event-based form. In receiving, the "event” is the complete cycle of

' The action "zero the bin" can be done as part of setup only if the large, manual scale is used, as
it customarily is in receiving; if the electronic scale is used, the container has to be zeroed each time a
new part type is counted.
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acﬁmmededforwmmW.mm.Mpumnggwayompnnnadme. Relations among actions
in an event-based form of organization are principally temporal, one follows another by technological
necessity or by choice. n this form, an action "collect ticket from bin” is related to another action
*find location on computer” simply as a preceder. In what we are here calling the taxonomic form,
cenain actions are related to each other by class membership or "kind." The action "collect ticket
from bin" is related to another action "collect ticket from bin" 1o form a class of like actions. A
leading organizational principle for forming classes appears to center on the tool or device required for
an action. ‘Thus, all operations with the computer are grouped together, just as all actions involving
the scale are grouped together. A second organizing principle is location: since all bins holding parts
for receiving occupy one arca, all tickets can readily be collected at once.

Breaking the linear event-based sequence may have facilitated an efficient division of labor that we
describe below. It also appears to be an effort-saving strategy. Carrying all tickets to the computer at
one time saves walking back and forth to the computer; by collecting several bin cards at one time,
you Can organize & route through the stockroom storage arca that also saves steps (cf. Scribner,
Fahmeier & Gauvain, 1984); and if all the needed records are on hand, the counting itself can be
done without ever walking away from the scale. Scribner (1986, 1988) has characterized such
reorganizations of practical action as serving personal goals of "elegance” and economy of effort.

The event form was not entirely replaced by Mickey and Jay's organization. The second phase of
their work activity consisted of repeated cycles of "counting,” one cycle for each of the parts to be
received. During each cycle, the team carried out the multiple operations required to determine a
quantity by weighing parts on a scale (the actual "count,” using the term now in a restricted sense);
they filled out the various forms, and completed their involvement with the part by putting the bin
away on a stockroom shelf. As Figure 11 indicates, these actions were reiterated in a set pattemn for
each part counted. The same reiteration applied to the "pulling” of a back order; the parts were
counted, paperwork filled out, and parts "put away" (given to dispatch). Although listed sequentially
in the figure, all three actions overlapped. Counting and paperwork were performed simultaneously,
with Jay doing paperwork while Mickey counted; when Jay went 1~ put away the part, Mickey began
to count the next part. The simultaneous and overlapping nature of Mickey and Jay's actions is rooted
in their shared understanding of the nature of the work and what it reguires.
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Mickey and Jay's final count included an expanded set of actions. ‘l_hispmwnwbeooumdon
ammmmmmmamm.mmmmmnmymwmm
actions from setup—"zero bin" and “collect resources.” '

When all parts were counted and stored, the team cleaned up the receiving area, collected all the
M3 receipts, and carried them to the stockroom supervisor.

The second outstanding characteristic of experienced work is its fluidity, the outcome of a
finely-coordinated, shifting division of labor between the two men. One aspect of this fluidity was the
changing configuration of task distribution. Although Mickey and Jay had agreed to a genenal division
of 1abor during setup, talk about who would do what on a more local level or in the face of new
contingencies filtered through the entire receiving process. Mickey and Jay continually and smoothly
distributed and redistributed tasks. Here is an example of a mutual arrangement of work that
illustrates the brevity of the process and ecase of communication between them:

Jay: What you wanna do?
Mickey: [Pointing to small pants] Uh, just gonna bag this up, right?
Jay: Yeah, them'll be a contact.

Mickey: [Pointing 0 the small parts] We'll do this last, how's that? All right, we'll look through
the bin cards. Wanna get the bin cards for all the stuff first, or...

Jay: Yeah, let me get the locations and everything, too.
Mickey: All right, you're gonna get the locations?

Jay. Yes.

Mickey and Jay's shared and implicit understanding of the work was also indicated in the
fiexibility with which they shifted roles. When Mickey received & phone call, Jay lost no time in
beginning 1o count the next parts 1o be received in—a task that Mickey had boen doing up wntl that
point. When Mickey retumed, he performed the paperwork task. No discussion marked this shift
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Bodxwueawmofthemmydiﬂmopdmwdl_abletoﬂmnwhmgeofﬂnwoik.mdthey
were able to determine what to do with a minimum of effort.

The team’s seamless coordination of work and their ability to shift plans in midstream was
especially apparent when problems arose. Mickey and Jay first encountered problems during setup,
when locations for some parts were unobtainable on the computer and several bin cards were missing.
They might have tried to resolve each problem as it arose, maintaining their original plan of work.
Instead they set the problems 1o one side, and reorganized the sequence in which they had planned 10
count the different parts. They completed counts for the parts that presented no problems and then
worked at resolving the problems one after another (consult Figure 11). In effect, this represented
deployment of the same strategy manifest in the chunking of "like actions” described above (e.g.,
collect all tickets): Mickey and Jay extracted problems from the chronological sequence in which they
occurred and reaggregated them so they constituted a higher-order unit of action, segregated from
other action chunks. During our observation, Mickey and Jay moved so fluidly into the
probiem-solving phase that we could not mark its boundaries; it looked as though they were beginning
the "next count” rather than embarking on a problem-solving event.

Training on Recelving. The two training teams whose work we analyze here include Mickey and
a novice trainer, Mac. We lack sufficient space to report in detail on two other dyads (Dyads 4 and
5), which also worked on receiving. We can report, however, that they exhibited organizational
features similar to those described here.*

The most obvious difference in the experienced and training conditions is that training is entirely
organized around single events—the canonical pattern of taking one part and working with it until it is
put away, moving on to another part, and 0 on. The phase we termed "setup” for the experienced
team was not carried out, as such, by the training teams. Some of the "setup” actions were completely
eliminated (look over bins, sequence the receipt of component parts, and divide labor), while others
were partialed into individual counts (collect ticket from bin, get Jocation from computer, and collect

* We have not made a similar detailed analysis between experienced pulling and Mickey's
training of Ed and Joe on pulling work orders but we have identified szveral ways in which training
work was reorganized. We think that a story similar to that of receiving can be told for this
stockroom activity as well.
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bin card). The action “2ero the bin," conducted by the experienced seam during setup and again for
their final count, was done only once by cach trining team during their first count. Since the training
teams worked only on the large scale, using a single bin in which to count all incoming parts, that bin
could be zeroed only once. Otherwise, the "zeroing” action would have been reiterated within each
individual count.

Because training teams did not include a setup phase in their work organization but plunged
directly into "counting a part,” the reiterative sequences that they carried out included more steps than
did reiterative sequences for the experienced team. The phase called "cleanup® was unsystematically
parceled into the individual counts—occasionally occurring in the middie of a count, occasionally at
the end of one, and sometimes not happening at all. Cleanup is not a necessary action in the
performance of the work activity, even though it frequently occurs.

Considering the vast difference in experience between Mickey and Mac, the fact that they both
resorted 10 an event-based form of work organization is striking. The difference in experience was
apparent, however, in the actual doing of the work. Mac sequenced the counting actions somewhat
more erratically than did Mickey. Mac would intersperse doing some paperwork, counting parts, and
then doing some more paperwork, so that the team would move back and forth between the scale and
the table. Mac's first count, for example, began in a fuzzy manner; it had no clear "beginning."’

‘The first count for Mac was a back order, which he told Reggie was the “hardest thing to leamn.”
Mac's second count proceeded in a fairly straightforward manner: the first three actions were setup
actions, the last four were almost routine receiving. The exception was that Mac filled out the
paperwork in two separate actions, moving back and forth between the counting of the part and the
doing of the paperwork., Mac's last count was very systematic: the first three actions were setup
actions; the next two, "routine” back order loops; and the last, counting the remaining parts. Mac was
systematic in pulling back orders, although his manner of proceeding differed from Mickey’s. Unlike
Mickey (and the only example we can display here is in Mickey’s expert receiving), Mac would pull

* This fuzziness may have been due to the fact that Mac refused to wear the tape recorder
(Reggie, the leamer, wore it), and since the researcher commenting on the actions focused her
attention on the leamer, when Mac walked away, we Jost his actions and discourse. We do know,

from commentary talk, that Mac collected some paperwork from the Supervisor for this receipt; but he
did not make this apparent 10 Reggic, whom he was training.
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all back orders before doing a full count of the parts. That is, he would pull as many back orders as
possible (see Count number three for Mac and Reggie in Figure 11) and then count the lefiovers,
finally adding on paper the parns pulled and the pans received to get the total number of incoming
parts o the stockroom. Mickey, on the other hand, would do a full count of all incoming parts, and
then pull back orders. This procedure condensed the paperwork operations, while Mac effectively
multiplied them, filling out some of each form on each back order loop, and then again at the end of
the entire counting sequence.

In sum: Both trainers used event-based forms of work organization; within the counting event,
they combined actions differently, with Mickey somewhat more efficient than Mac.

A final observation is in order with respect to the reorganization of work during training. Trainers
did not simply do the work differently from the routine but they took pains to explain to Jeamers that
they were doing it differently. In other words, there was a reflective aspect to work reorganization.
Both Mickey and Mac elsborated the parnticular respects in which training activities departed from the
usual and customary way of work.

For example, Mickey told his trainee Ed:

What two guys do is they bring the stuff all down [bring bins into stock from the machine shop).
What happens is one guy will clean up the area where you get all the stuff you need, the other guy
will take all the white tickets out and leave the hard tickets in [collect tickets from bin] and he'll
g0 to the computer and sit down and get all the locations, while one guy gets the tape, gets the
marker, gets whatever he u.ceds. And nommally, when the guy gets the locations what they'll do is
they’ll separate the white tickets and they'll, they'll both get the bin cards out of the masters and
they'll stick them with the pans. ([Transcripts, February 3, 1987]

Mac also informed Reggie of the "usual” way of receiving:

So what we're going to do first is just count the pieces. Then, we'll take the rest of the [parts] and
make a full bin. First, you write up the M5. Usually, one man writes up the M5 and the other guy

counts up the pieces. Until you get the hang of things, I'll show you how. [Transcripts,
April 20, 1987)

These general descriptions of "how things normally work” in receiving occurred between each
count.
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In addition to reorganizing the work, trainers instituted a different form of division of labor than
obtains in experienced receiving. The bricf negotiations in which the experienced workers engaged
were noticeahly absent in the training dyads. Instead of parallel, simultancous and overlapping labor,
both workers focused their antention upon the same action. At the onset of training the trainer did
everything while the leamer watched. Although one would expect such a division of labor with an
entirely uninitiated worker, it is interesting that even in the short period of our cheervations this
division of labor became more panticipatory and collaborative.

The mutual attention that the trainer and leamer paid to the actions at hand and the trainer's
running commentary facilitated the gradual induction of the leamer into task performance over time.
Mickey, the experienced trainer, performed all actions during the first count, with the exception of
“finding location on the computer” (which Ed had leamed how to do the day before), and they both
refumed the bin 10 the shelf. On the second count, he had Ed perform two actions himself (get
locations, do paperwork), and they both got the bin card. On the third count, Ed did all the actions
except doing paperwork, and together they put away the bins. We can see, then, that over the course
of the first three counts (a littie more than one hour) Ed first observed Mickey, then did some jobs,
and finally did all actions under Mickey's watchful eye. Mac's training of Reggie similarly oriented
him slowly into the doing of actions. During their first count, Mac performed all the actions. During
the second, Mac performed all actions, but Reggie helped him put the bin away. On their third count,
Reggie performed three actions on his own (get location from computer, count parts, put parts in bin
for dispatch), and together with Mac bagged parts for dispatch. Both the expert and novice trainers.
therefore, gradually included the learner in doing the job.

Summary. Putting aside details, our major finding is that the anatomy of work during training is
strikingly different from experienced work. In experienced work, the activity of receiving all the pars
is the organizing principle for work. This activity is decomposed into types of actions (e.g., collecting

bin cards, counting) applied aver the aggregate of all parts received. To a large extent, these actions
are regroupe around technical devices such as scales, computers, written records. In training, each

part functions as the object around which the work is organized, and actions are taken sequentially;
technical devices are utilized as the need occurs in this sequence.
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Whydidaﬂmlnmobwvedmmdvmnﬂwpmﬂumtdcmemdofm.hqmof
their differences in personal history and stockroom experience? These trainers were not trained to
train. Supervisory personnel, who described the normal way of doing receiving to us in great detail,
never commented on the fact thas it is reorganized for training. It could be the case that each train ™
was merely passing on the metacd in which he was trained, but such sn account begs a more basic

question: Would one particular reorganization of work be passed on if it were not perceived o niske
sense as an effective way ic train? And if it is considered effective, why? One possible explanation is

'Morgmm;mmm:mlemwm—tmmmammmw

finish—displays for the leamner the functional utlity, the "meaning” of each component action.
Extracting an action from its place in the event makes its utility less scif-cvident. When an event is
preserved and repeated in its entirety, it may be comprehended more readily, and the leamer who
gradually begins w perform different actions with one part afier another may come 10 appreciate their
role in the scheme of things and he able to proceed in a less mechanical manner. This is a
speculation; it is, however, potentially testabie through controlled experimental training studies.

It may be that the form of reorganization described here is found in other occupations or other
workplaces where the actual "stuff," or content, of production is quite different. Whether this is the
case or not, our hunch is tiat reorganization of work for training purposes follows cenain (and
possibly Jimited) ordedly forms. An important issue for future research on workplace training concemns
the various ways in which training work departs from the usual, the considerstions underpimning these
changes, and their actual effectiveness. To the extent that work constitutes the greater part of the
curriculum of on-the-job training, knowledge about these forms and their consequences is important
for interventions that seek to improve the effectiveness of "leaming in practice” in both workplaces
and schools.

Communicative Aspects of Training in the Dyad
We now shift our perspective to another aspect of the functioning of the training dyad. Excerpts
from audiotaped records make it clear that the doing of stockroom work has a heavy linguistic

component. Trainers are talking as well as working, and 0 are leamers. The training dyad is a
communicative system, and we know intuitively that much of that communication will be carrying the

burden of inducting the trainee into the knowledge domains and procedural routines required in the
work. We tum, therefore, 10 an appraisal of how language functions in the training dyad. Although
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we do 50 not to make generalizations about language per se, but 10 gain insights into the educative
process in stockroom training dyads. '

Research Background. Most research on language in the educative process has been conducted in
the classroom. This research 1.5 both been propelled by and has contributed to the view that
instruction in the classroom is primarily carried by talk. Cazden (1986) makes the claim that "spoken
language is the medium by which much teaching takes place and in which students demonstrate to
teachrs much of what they have leamed.” In a recent book reviewing studies on classroom discourse
and their educational implications, Cazden (1988) concludes that "Lessons...are activities constituted
primarily of and by talk." Accoxdinnghxy(l%S).'hlkinthedmhdnmaj&devioefor
assisting in leaming.” These statements reflect the widesprsad consensus among educational
researchers on the importance of spoken language in the classroom.

In empirical research on classroom discourse, two traditions with differing philosophical and
methodological premises dominate the field. One attempis to link leamner outcomes to categories of
classroom talk that are identified and coded according ¢ a predetermined scheme. Another approach,
in the descriptive tradition, attempts to generate analytic structures from a consideration of the
meaning and significance of talk in its context. Much of our undertaking is conducted within this
latter approach, which, for the sake of brevity, can be labeled the sociolinguistic, or ethnographic,
approach. (Halliday, 1978; Green, 1983, summarizes fundamental constructs and assumptions
underpinning this approach.)

In contrast to the study of classroom language, research on language in the workplace remains

sparse. One line of inquiry examines language patterns in professions such as psychiatry (Labov &
Fanshel, 1977) and medicine (Cicourel, 1970), in which doctor-patient dialogue constitutes much of

the "work" of diagnosis and treatment. Recent studies have moved away from preoccupation with
two-person conversations to study communication pattems in complex work-settings. For example,
Reder's studies (Reder & Schwab, 1988; Conklin & Reder, 1984) examine relationships between
media of communication (e.g., face-to-face talk, telephone, electronic mail) and decision-making
processes in work groups in a computer system design firm, while Auramaki, Lehtinen, and Lyytinen
71988) analyze offices as systems of communicative action. Research of this kind is motivated in
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large part by an effort to understand patterns of collaborative work. In contrast w0 this burgeoning

ﬂeld.mnlyaudluuumhmoﬂuoomitlve‘uwuuaodalnmmmnmmm.

Lacoste (1981) has undertaken studies of how unskilled workers explain to newcomers how a machine
works, and Hetu (1987) analyzes convenstions among engineers and workers in the semiconductor
industry to investigate how joint understandings about the work are constructed.

Because research on the educative role of language in the workplace is just beginning, theoretical
foundations are weak. When we are concemed with work such as industrial production, which is by
no means constituted primarily through talk, an initial problem is how to conceptualize in theoretical
terms the relationship of talk to other actions. Controversy prevails here among activity theorists
(Kozulin, 1986). To the extent that the language-action relationship has commanded the attention of
linguists, action has been conceived primarily on the microlevel of gesture, or movements involved in
the physical production of speech (e.g., McNeill, 1979). In this nascent state of theory development,
we concentrated on a second-level enterprise—that of generating significant questions about how
language functions in on-the-job training, and devising and testing exploratory analytic schemes for
addressing these questions. For the most part, we proceeded inductively on the basis of examinations
of tapes and transcripts, as well as reviews of prior rescarch on discourse functions. In these reviews,
we paid special attention to studies of language functions in the classroom. These have identified
certain forms of discourse as especially prominent in the school setting, and the question arises as to
whether such forms might also be used in on-the-job training. Instruction that takes place in
two-person interactions in the workplace obviously differs in myriad ways from group-based
instruction in the classroom. Still, to make progress on the broad comparative question of the
relationship of school-based and work-based education, it seemed heuristically useful to assess our
material with analytic schemes that have proved illuminating for an understanding of classroom talk.

We devoted the greater part of our resources, however, to attempts to formulate questions and
formalize schemes of analysis that would capture basic characieristics of language use in the work
setting. We think that we have made progress in these endeavors, and that the results we report are of
inierest, but we want 10 make clear that we recognize the preliminary and exploratory nature of the
analytic models we have devised. (For a probing discussion on conceptual difficulties in
characterizing language functions, see Dore & McDemmott, 1982.)
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We adopted three analytic perspectives, which we report below.

Conversational Exchanges Between Trainer and Trainee. Classroom discourse studies
motivated this analysis. A line of research on the way lessons are conducted in the classroom
(Sinclair & Coulthard, 1975; Mehan, 1979) has identified a common discourse structure involving
teachers and students. This structure has a three-parnt sequence in which the teacher initistes a
conversational exchange (T), a student responds (R), and the teacher evaluates the response (E). A
common form of this IRE sequence begins with a question by the teacher (e.g., "Can anyone tell me
what country London is in?"), proceeds with an answer ("It’s in France."), and concludes with a
teacher evaluation of the answer’s accuracy or appropriateness ("Nice try. But that's not right.”). A
special feare of such questions is that the teacher knows the answers; she is not questioning the
student in order to acquire information, which is the function of questions in ordinary conversation;
rather, she is using the question format as a device 1o test the student’s knowledge. The ubiquity of
this form of evaluative conversational exchange in classrooms raises the possibility that individuals
who undertake training in the workplacé may, as a result of their own experience with this format,
resort to its use as a pedagogical technique.

All three components of the basic sequence have been the focus of separate research. Most
attention has been given to teacher questions because of their frequency and the pedagogical work they
are intended to do (Cazden, 1986). Rather than single out the IRE exchange as the only topic of our
analysis, therefore, we decided to apply a comprehensive analytic scheme to all conversational
exchanges between the trainc: and tnainee.

The conversational coding scheme was based on Dore’s theory of functional speech acts and is a
modification of the scheme used by Cole, Dore and Hall (1978) in their comparative study of
situational variability in children’s speech.”

This scheme was applied to all tums of talk between the trainer and the trainee occurring in the
observational base period (one and one-half hours) for the five dyads for whom we analyzed social

 Farida Khan adapted Dore's conversational analysis scheme to our purposes and is primarily
responsible for this work. Roseanne Flores participated in the coding and summary of results.
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interactions (pages 43 to 54) and technical routines (pages 54 10 66). The basic unit of analysis was
an "adjacency pair,” namely, an utterance by either member of the dyad, followed by an utterance
made by the second member. When three or more utterances succeeded each other in tum-taking
sequence (e.g., utterance 1-Trainer, utterance 2-Leamer, utterance 3-Trainer), the function of utterance
2 was coded in relation to utterance 1, and the function of utterance 3 was coded in relation to
utterance 2. Basic categories of conversational acts included questions, statements, requests, and
responses; differentistions based on form and function were made within each category. Definitions
and examples are given in a coding manual (available on request). Note that this scheme imposes no
requirements for minimal utterance length; every utterance was coded, including monosyllabic
responses such as "yeah,” "uh-huh,” “right.”

A reliability check performed by two independent coders on one-third of the Dyad 1 transcript
resulted in agreement correlations of 88% on identification of adjacency pairs, and 90% on application
of speech act categories to utterances in these pairs. Of the identified adjacency pairs, 7% had
responses that were coded as indeterminate because of incomplete information.” The two coders
who worked cooperatively to refine the coding scheme and determine its reliability went on to code

the corpus, working independently.

Results. We first look at results to determine whether talk within the training dyad exhibits the
same dialogue structure as do classroom lessons, and in particular whether it exhibits the
Initiation-Response-Evaluation sequence.

In listening to tapes and studying transcripts, all five researchers involved in these analyses
volunteered the observation that, impressionistically, not much dialogue occurred within these dyads.
Transcripts seemed to consist of streiches of trainer talk, only occasionally interspersed with leamer
talk or comment. When we proceeded systematically to code all exchanges, we identified 849
instances of dialogue in the corpus. Of these, 726, or 85.5%, were coded as two-tum conversations,

1" Amememwwemuwcodcumymukmmumlveddlmmdumuneodmgmme.
such as, for example, ambiguity in determining length of a “response utterance.” The pattem of results
for basic categories o/ analysis, however, is 30 clear-cut that its interpretation, adopted here, does not
appear seriously threatened by such slippages in the coding system. Absolute numbers, of course,
would be affected; those given herfe should not be invested with authority. Further refinement of
analytic schemes would also permit a richer and more detailed interpretation.
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111 as three-tum, and 12 as four-umn. Some degree of arbitrariness is involved in segmenting turns of
talk and deciding whether a continuing exchange consists of successive adjacency pairs or longer units.
We adopted rules that maximize possibilities of two-tum talk.

To give some meaning to these figures, we need 0 compare the frequency of dialogue in dyad
pairs to other forms of discourse in the dyad. As we describe below, we conducted a separate analysis
of trainer talk as traditional monologue, using the term here to refer to sequences of utterances made
by the trainer excluding those addressed to, or replying to, the leamer or others. For reasons of time
limitations and data quality, we restricted this analysis to the initial S0 minutes of the base period, and
to four of the five dyads. This analysis yielded a corpus of 1,515 trainer utierances that were made
outside of a dialogic context. If we make the simplifying assumption that in all dialogues it was the
trainer who spoke most frequently (i.e., we count the trainer as speaking twice in all conversations of
more than two tums), we secure an estimate of 972 trainer utterances occurring in conversation over a
period of 450 minutes (five dyads times one and one-half hours), compared with 1,615 trainer
utterances occurring in monologue for a 200-minute period (four dyads times SO mimutes).
Extrapolating trainer monologue for a 450-minute time period, we secure an estimated total of 3,633
utterances. Rough as this comparison is, it is sufficient to confirm the initial, impressionistic
observations that dialogue is not the primary structure of discourse in the opening period of this
on-the-job training situation.

To determine whether trainers made use of the IRE sequence, we identified all conversations that
were coded as longer than two tums and that were opened by trainer questions or requests soliciting
verbal replies. Twelve met these specifications, and we examined them in detail. None of the
instances examined qualified as examples of the testlike questions characteristic of classroom IRE
exchanges. Trainers do not interrogate leamers with questions that elicit already-known information,
which they then evaluate to reach a conclusion about what the leamer knows. Most of their questions
fell into the category of "requests for confirnation.”" Here are some example (T indicates trainer; L,
leamer).

n
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Example 1

Mickey (T):  (Explaining how locations are numbered) And you'll see on top how they're
numbersd up there, OK?

Joe (L) B1to B7?

Mickey (T): Thisisall 1t0 7. OK?

Example 2
Dave (T): Now we have 10 level this off...Understand me?

Bess (L): Do I get this in the center?

Dave (T): Yeal. See, most likely this will be down here.

In these exchanges, trainers were apparently questioning leamers to determine whether their
explanations were getting across. Leamers often used the occasion, not merely to respond
affimatively or negatively, but & expand on or extend the information trainers had provided. They
might accomplish this by replying to a query about their understanding with questions, as in the
examples above, or by offering new information for trainer response, as in examples 3 and 4 below.
Both conversational gambits are ways that leamers may test their understanding without
acknowledging possible difficulties:

Example 3
Mickey (T): (Showing Joe different parts and describing them) This is plastic, plastic, OK?

Joe (L): These are all bodies.

Mickey (T): Right. Anything brass is usually a body.
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Exampie 4
Mac (T): ..there, like that, OK?

Reggie (L): You mean you'll take them up later, becsuse you might get more right, so that's...
Mac (T): No, it’s just that I just do it all at one shot, OK?
Reggie (L): Um-hmn,

Mac (T): OK.

TABLE 4
Conversational Exchanges
between Trainer and Learner in Base Period

With this introduction to conversations within the dyzd, we now move to a summative and positive
characterization of all dialogic exchanges. Table 4 lists for each dyad the total number of
conversations in the basc period, and the number opened by trainer and leamner respectively. By
definition, of course, all conversations are jointly constructed by both psrticipants—uniess there is a
"response,” no utterance qualifies as an "opener.” However, it is illuminating for our purposes to
ascertain whether trainers primarily picked up on leamners' utterances (i.e., responded to something a
leamer said) or whether most pickups were the other way around. Table 4 indicates that trainers
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initiated the great majority of conversations (84.4%); leamers were picking up on them. Within this
overall picture of trainer initiative, dyads exhibit considerable variability in the extent to which the
trainers dominate. Mickey, the trainer criticized by his supervisor for talking too much in the training
situation, virtually monopolized conversational initiatives (Dyads 1 and 2); in Mac's dyads (3 and 4),
initiatives were more interactively determined. Only in the fifth dyad, however, did the leamer come
close to matching the trainer in the number of times she initiated an exchange. It will be recalled that
this leamer was an experienced Kemps employee, the only one who brought some knowledge of the
parts and the production system to the training situation.

Table 5 examines the form and function of conversational exchanges initiated by each member of
the dyad. This analysis was applied (¢ two-tum conversations, which constitute more than four-fifths
of the corpus and are more asmenable to aggr. stion than lengthier conversations. Let us first consider
the basic categories of conversational openers: questions, requests and statements, as displayed in the
last column of Tabie S. More than two-thirds (67.2%) of trainer-leamer conversations start off with
statemes.ts—that is, essertions about some fact, belief or need, such as “We need a bin” and "This is
what we call an electronic scale.” Requests of various kinds and questions are represented in nearly
equal proportions in the remaining exchanges (17.3% and 15.5% respectively). When we consider
these speech-act categories separately for trainer and leamer initiatives, we find (column 1) that the
same rank-order pattern holds for trainers, with a greater gap in proportion of requests and questions,
but it does not hold for leamers (column 2), among whom questions nudge out statements as
conversational openers.

Moving down to a more detailed consideration of utterance-pairs, we first examine the nature of
questions and responses, as disclosed by the coding scheme we applied. Although many types of
questions were inciuded in the initial coding scheme, adapted from Dore et al., questions in our corpus
were categorizeable into two main classes: Yes/no questions and Wh-questions. The latter are
questions that seek specific facrual information, such as "Where do we put this?" and "How .nany in
there?” In training-dyad conversations, these two question-types most frequently were paired with
cormresponding answers (Yes or No to a Yes/No question; a statement proffering requested informaiion
to a Wh-question). Trainers tended to ask Yes/No questions, whereas learners asked both types and
received more diversified answers.
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TABLE §
Speech Acts Involved in Two-Tura Conversational Exchanges
between Trainer and Learver in Base Period ‘
(collapsed across dyads)’

Form of exchange classified by initinting
spesch act

QUESTIONS

| Total

| Y/N with Y/N answers

| WH. with WH- answers

Y/N and WH- with other answers

* Excludes 61 exchanges coded as “indeterminate.”

Analysis of request types yiclds both obvious and surprising information. Not unexpectedly,
requests were one-way—from trainer to leaner (103, compared with 12)—reflecting the differential
distribution of knowledge in the dyad. An unexpected result is in the type of requests trainers made.
The two classes into which these openers feil were requests for compliance and requests for
confirmation. Requests for compliance include direct commands or instructions ("Put it here.”) and
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indirect suggestions for action. For example, when trainer Dave was explaining to Bess how to use
the computer, he said, "Since 99 is there, you can just push ‘enter’,” and Bess pushed ‘enter’ as she
said, "OK." Since the action context of teaching-and-leaming in the stockroom is that of joint work,
onc might have expected many such requests from the trainer, whose responsibility was to structure
that work. Only 19 instances occurred. In contrast, trainers frequently tumed to leamers with requests
for confirmation of what they were saying. These requests were very like those we described above in
conversations of three turns or more: trainers were checking to see if leamners were following what
they were saying. These requests for confirmation tended to fit the following template:

Example §
Mickey (T):  You see all these tickets have the same order number, OK?

Ed (L) Yeah,

The trainer made a statement, followed by an "OK?" "Understand?" or "You see?” t0 which the
leamer replied, typically in the affimnative, confirming that s/he understood.

The preponderant form of exchange in trainer-initiated conversation opened with an assertion of
some kind: statements comprised 92% of trainers’ openers. Keep in mind that statements do not
represent a clear-cut case of conversational opener in the same sense as do questions and requests;
they are only “openers” when leamers voluntarily choose 1o speak after them. Statement-response
pairs were codable into three principal types:

Statement followed by acknowledgment (or confirmation):

Example 6
Mickey (T): [Explaining locations) We start with B-1, B-1, B-2, B-3, B-4, B-5, and you see on
top how the numbers run.
Ed (L): Yeah.
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Example 7 _
Mac (T): Instead of counting them by hand, we use the electronic scale.

Tony (L): Alright
Statement followed by elaboration:

Example 8
Mac (T): [Explaining how to fill out a form): 848 dashl. And the M number.

Randy (L): Number 26, right.
Statement followed by repetition:

Example 9
Dave (T): Now we have to level this off.

Bess (L): Level it off.

The statement-acknowledgment format dominates exchanges opened by trainers: four out of five
statement-response pairs take this form. The statement-acknowledgment pair exchange may function
much as the requests for confirmation dc (compare Examples S and 6). In request pairs, the trainer
asks the leamer to state explicitly whether s/he understands ("OK?"); in some statemert-
acknowledgment pairs, the trainer asserts that the learner does understand ("you sce that..."), leaving it
to the leamner to affirm, deny, or remain silent. In many cases, & straightforward trainer assertion is
followed by a leamer’s confirmation ("Yeah." “Alright.”). Videotape analysis might disclose that on
some of these occasions, the trainer accompanied the statement with a nonverbal request for
confirmation; on other occasions the leamer might be taking the initiative in giving assurance that s/he
was on board. Our transcripts do not permit us to differentiate among such occasions, but they clearly
demonstrate that trainers and leamners were using conversational exchanges in large pan to regulate the
pace of teaching and to coordinate their respective roles in the training activity. If, ignoring who
spoke first, we sum the two adjacency-pair categories——request for confirmation followed by
confirmation, and statement followed by acknowledgment—we find they make up two-thirds of all
two-tum conversational exchanges.
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Summary. In the first hours of on-the-job training, trainers talk less in conversational exchanges
than they do in monologic stresches. When exchanges occur, trainers initiate them more ofien than
Jeamers; leamners seldom take the lead in directing questions at trainers or making assertions; their role
is principally that of picking up on trainer talk. Trainers do not use the classic "teacher” model of
testing trainees to find out what they know by asking questions and then evaluating the answer.
Rather, their talk is sprinkled with interjections such as "OK?" and "Right?" which provide
opporunities for leamers to give feedback on the state of their understanding, and which also function
as a me=nns of maintaining contact. In turn, leamers interpose expressions such as "Yeah,"” "Uh-bm,"
and "Alright” to signal that they are keeping up with what trainers are explaining or to maintain
contact.

One possible interpretation of the use of these conversational devices is that they function as a
mechanism for monitoring the training process. This interpretation goes beyond our evidence, but the
evidence supports a more general observation that conversations during this initial training program
were initiated by the trainer more in the interests of carrying out training goals than to accomplish the
work per se. If resources were available, it would be interesting to extend this analysis to transcripts
covering later training periods, 10 investigate whether the structure and functions of conversations
change over time.

Analysis of Trainer Talk in Relation to Work Activity.? By far the greatest amount of talk
going on in the training process is provided by the trainer outside of conversational exchange. What is
the nature of this training talk and how does it contribute to the goal of helping new empioyees
become competent material handlers in the stockroom?

One evident function of iiaining talk is transmission of information. Common sense suggests that
trainers will tell new workers about the stockroom and the werk tasks involved in receiving parts and

pulling work orders. But unless we employ systematic quantitative procedures, we cannot tell how

12 Analytic schemes described in this chapter were devised by a working swudy group whose
principal members were Sylvia Scribner, John Dore, Rosalie Schwarz, Bruce Dorval, and Patricia
Sachs. Dore and Schwanz put forward the idea of coding talk for its timing function and together
developed a workable sysiem. Rosalie Schwartz and Amy White did the coding and jointly repaired
the major bugs in the system.
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much of their talk they devote 1 imparting technical information of this kind and how much to other
matters they consider important for the general education of new workers: letting them know about
working conditions and terms of employment, for exampie, or about norms workers themselves have
established and expectations they have of one another. Becoming a worker in any setting involves
leaming how to function as a member of the working community as much as mastering technical
knowledge pertaining o particular job responsibilities. To capture what trainer talk was about in a
broad sweep, we identified three general content domains: the particular work activity the training
dyad was engaged in at the time (called "task activity” or dyad activity); other work activities in the
stockroom and in other sections of the plant (called wider work activity); and a category involving talk
about conditions and relations of labor and social life, both in and out of the stockroom (called
"other”).

We will focus here on talk about the work activity, especially talk about the tasks the dyad was
performing. The principal characteristic of this kind of trainer talk, as distinguishvd from classroom
teacher talk, is that it is going on in the context of the activity it is about. In presenting a math lesson,
a teacher is expositing math but is not at that time practicing it (see Schoenfeld, 1986, for a critique of
math education as being too far removed from the work activities of professional mathematicians). In
the stockroom, however, the trainer is not only talking to the new worker, but is involving him or her
in carrying out work tasks; to the extent that trainer talk explains the work and imparts knowledge
about it, exposition and practice will be co-occurring in the same setting among the same participants.
This observation, however, does not entail any particular conclusion about the manner in which these
two functior:s may interweave on a finer time scale. A worker-trainer has various options available for
coordinating what he says and does singly or jointly with the leamer: he may talk about some aspect
of the work before doing it, talk while working, or talk after the work has been done. When we use
the term “aspect of the work,” we include not only the actions and operations that accomplish it (for
example, counting) but also the states and properties of constituent objects involved in the work
process (for example, a bin card). The timing function applies both to statements about jast, present,
or future actions and past, present, or future states. An examination of how trainers handle this timing
function may illuminate the interrelu. J roies of various modalities of teaching-and-leaming in the
workplace—the roles of language, demonstration and observation, and participation in actual practice.
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To scrutinize the timing relationship between trainer talk and work, we must proceed by a method
of analytic-sbetraction. As an analytic device, we will consider speech and work as two separase
streams of activity. Use of this device does not commit us to a theoretical position on the controversy
over whether or not communication represents an independent activity at all times; nor doss it commit
us to the proposition that empirically speech and work are independent domains of human functioning.
We know that in many occupations muc* of what is organized as work is constituted by speech (the
classroom teacher's job is a good case i point), and conversely that much of the 1alk in the workplace
is organized by the imperatives of task-related zctions. We do not know how this relationship plays
itself out with respect to jobs such as that of material handler in the stockroom, whicti has
considerable manual and motoric content. However, to begin to address this complex relationship, it is
heuristically useful to adopt an "as if" astitude—that is, to proceed as if talking and working are
separate streams of activity that coincide or diver- in various ways. We attempted to capture this
coincidence or divergence by a coding scheme that categorized utterances as preceding work actions or
states, accompanying them, or following them. We further provided a category for statements that
were “untimed” with respect to the work. We refer to this last category as "generalized” time and
define and illustrate it below.

In sum: We adopted a two-way grid for coding trainer talk. One dimension cut the talk by content
area into various kinds of work-related talk and nonwerk-related talk; the other dimension timed
ulterances relative to the work process in these domains.

Method. A rscarch group composed of linguists and project personnel met regularly for several
months to develop a coding scheme by means of which we could analyze the content areas and timing

~ function of trainer talk. It was jointly decided that the scheme would usc a surface-structure sentence

as its basic unit of analysis, and a coding manual was prepared setting forth definitions and coding
procedures. (This manual is available on fequest.)

Coding was performed directly on transcripts, using information from obeerver commentary,
suppiemented by work documents and the researchers’ knowledge of the plant, the people, and the
work process. Coders listened to original tap=s while coding; extraverbal features of trainer talk, such
as intonation and stress, and background sounds of ongoing work fumished further evidence for
decisions to divide the talk into segments and time those segments o action. We have already
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described the criteria for coding content domains. Coding for timing presented greater difficulties. In
themofvideoupe.itwasmulwayspouibu'todeteminewhatthemaoinzwdmwuat
every point. Moreover, the determination of talk as co-occurring with the action it was referring to
often might involve fine discriminations as to whether a language segment terminated or overlapped
with the associated action. Because our data did not allow unequivocal discriminations in many cases,
we included combined classes such as before/during and during/after to cover cases in which the time
line could not be clearly drawn. Below we provide examples of the coding categories with respect to
hoth content domain and timing. '

The corpus for this analysis consists of transcripts of four training dyads; Dyad 1 lacked a
commentary of sufficient descriptive detail to support coding decisions. Because of time and resource
limitations, we could analyze only the first fifty minutes of trainer talk (although our work with the
transcripts suggests to us that trainer talk was consistent in its principal characteristics over the entire
base period).

Two researchers independently coded the corpus. Coder agreement on segmentation was 86.7%, on
content domain 97.4%, and on the time function 86.6%. The two coders discussed and resolved all
disagreements.

Preliminary Results. Table 6 compares total amounts of trainer talk in different dyads and its
distribution into content domains within each dyad. Consider the amount of talk first. Mickey, Dyad
1 trainer, again stands out for his talkativeness relative to other trainers. An apparent influence of
interactional context is indicated in a comparison of Dyads 3 and 4, which had the same trainer and
the same task activity tut different leamers. Although such variability is interesting to note, we can
do little more than speculate about its possible sources with the data we have on hand.

In contrast to dyad differences in amount of talk, there is impressive consistency in all dyads in the
distribution of talk across content domains. First, we note for all dyads the virtual nonoccurrence of
talk conceming labor, social life, and other general topics. One might have expected trainers to draw
attention to working conditions, comment on events such as coffee breaks, and make small talk about
sports or other intcrests as a means of promoting camaraderic and helping new workers feel at home.
It is possible that our presence inhibited some amount of talk on these topics, but it scems unlikely
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TABLE ¢
Cumtno-undmucnnhw“mw

* Excludes 16 indeterminate cases and 14 errors in computer entries of the data.

that an observer effect alone would account for &8 major decline. Changing one’s manner of speaking
for a tape recorder is not an easy thing to do; moreover, three different trainers were involved, and all
were not equally interested in or concemed with the research procedures. Even if we muldply our
observed amount of "other” talk by an arbitrary factor of five to take account of this possible
measurement bias, we still have essentially the same outcome: the overwhelming bulk of training talk
in the first period of training refers to the technical content of work activities. Further, the work
activity that trainers talk about most frequently is the work that the dyad has the responsibility of
performing—cither pulling orders or receiving component parts.

As Tabk § indicates, Mac, the trainer in Dyads 3 and 4, and Dave, trainer of Bess in Dyad §,
talked of little else but ihe dyad's work. Mickey (Dyad 1) is an exception in that he talked more
about work domains outside of the dyad than of tasks within it. He was the one trainer who did not
begin pulling and receiving work as soon as the traince arrived; he spent the first thirty-five minutes
taking Joe arcund the stockroom, showing him the layout of locations, and describing the types of
pars kept in the stockroom and the use of level bins. In accordance with our coding scheme, these
topics fell into the "wider work activity™ content domain. The only talk specifically related to the task
of work orders, which was the dyad's slated task for the day, occurred when Mickey pulled a part
from its location and gave a quick demonstration of how to fill out a bin card. In short, during this
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time, the dyad was not engaged in performing stockroom work; Mickey was explaining the
organization of the stockroom and other aspects of the work outside the context of actually doing the
work. We migit say that he had separated exposition from practice and, in classroom manner, was
letting exposition take precedence over practice. After the stockroom tour, Mickey and Joe began to
pull work orders. It was possible to take advantage of this change in what they were doing to
determine how Mickey's activity affected his talk. We extended the coding to encompass the first
thirty-five minutes of the pulling activity and, with time equalized, compared volume and content of
talk in the two activities—touring the stockroom and performing work tasks.

TABLE 7
Content of Trainer Talk in Nonworking and Working Activities, Dyad 2

Mickey's volume of talk was about the same in the nonworking and working activities (see
Table 7), but the proportions of talk relating to the task at hand and to wider production were exactly
reversed in these two activities. That is, Mickey talked more about the stockroom and the factory
while touring the stockroom (i.e., he was not performing work tasks at the time), and while he
performed work tasks he talked more about the work-at-hand. Mickey still tended to talk about the
stockroom and the factory systems more than the other trainers but, like them, when he was
participating in work tasks with the lcamer the burden of his talk shified to the specifics of those
tasks. This analysis lends support to our characterization of Mickey's early contact with the new
leamer as consisting essentially of "exposition.”
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Wembamwyumummmwmmmmmm
performance of the task itself. Mahctmomﬂfordwdmmmny.wdualbeﬂnmzomm
give examples of each. S

Before. Mmmmoftﬂkﬂmpwcademwﬁmormmwmmm. The action
orstmmayukemaﬂt-mmmmmoraalmpoim:'l'nmmhoww
weigh it on the scale,” "It'llziveuselghwmmouwtd."mﬁmwnzwe'ngolngwdouwﬁteme
M-S," "you can dump it into here.” '

During. The referent action or state and talk about it overiap; the action or state onscis before the
utterance offsets. mwﬁonormcanoocurnmypomduﬂngmespokmum’meuﬂm
way I do it is to put them in here [sound of metal] until it levels off,” "So you move this all the way
over to the last two digits,” "Now we get the scoop.”

After. Spokmngmmnfermmacﬁonormﬂmhnnkmplwemdhaswminmdbefore
ﬂnonsetofdnum:me;ﬂntermimﬁonmayhaveoccumdhnmediatelybeforeorinmeeanded
past: "So we pulled 620 picces,” *So it was X-427" "Because there was a bin there.”

As exampies indicate, i is not possible to determine the timing of the talk from the form of the
utterance alone. Noummwimﬂmmemmeverb('cmnnum*)maybc.mdﬂeqmdy were,
differentially related to their referent actions or states.

General. A language segment not tied 1o & definite action or stat: is treated as "generalized™ time
or a state of "timelessness.” Instances of this category include descriptions of habitual procedures
("We don't usually do this down here.”), hypothetical formulations ("If we needed S0 pieces we would
havewoopdomofuﬁsm.“).exphmﬂmmleuonyoumdomnlsbewmmisisyourlevel
bin."), references to or definitions of persons, places, ideas, or things that are not tied to ongoing
action ("RR' stands for Receiving Report”).

Table 8 displays the timing function breakdown for trainer talk related to task activity. This table
excludes 150 instances (13.7& of the corpus) of fuzzy or combined timing categories (before/during
and during/after). Wemmdmmaﬁeshnmdingﬂmeinmmwhicbwempwmmas



sugmenting the "during” category; we also prepared summaries in which "before/durings” were
assigned to the "before” category and "during/afiers” to the "after” category. The proportion of
instances in the basic categories shifts with these procedures, but the same pattern obtains. The
general observations we make here apply under all conditions of data aggregation.

The principal findings are:

1. The modal category for each individual trainer is "during.” Summed over trainers, nearly hall of

all trainer talk about task activity accompanies the doing of that activity in a very fine-grained
manner—a single utterance to a single operation. What this implies is that two sources of
information about the task activity are directed at *he learner simultaneously. This talk that goes
on in tandem with action makes marked use of deictic expressions such as locatives (here,
there), demonstratives (this, that) and verbs such as "go” and "come.” If the talk were separated
from its action oniext, it would seem unclear, ambiguous, confusing. The ongoing actior.,
however, is part of the message and serves to disambiguate much of it.

2. The most infrequent category of action-timed talk for each individual trainer (and the corpus as
a whole) is "after.” Trainers only infrequently comment on or sum up what they have done or
what has occurred.

3. In spite 0s the close ties between speech and ongoing acticn, every trainer at some time states «
rule, refers 1o a habitual routine, poses a hypothetical case, or offers a definition or causal
explanation. Since so much of trainer talk is linked to the here and now of work activities, the
occurrence of these forms of diszourse signifies the trainers’ awareness that the leamner may
need some broader knowledy f how the system functions in order to cope competently with
the here and now. Since s awareness is likely to vary from one trainer to another, it is not
sumprising to find that the bew: discriminator among trainers is the ratio of untimed to timed talk.
Mickey again takes the lead; Dave, the trainer of the one woman learner, has the lowest level of
untimed talk. (In passing, it is interesting to note the high proportion of "befores" for Dave;
these consist in large measure of direct commands or requests for action ["Count them up,” "Put
the date,” "Come here.”], which are infrequent in other training dyads; see discussion on
conversational analysis above.)

With the grounding provided by this microlevel analysis, we are proceeding to examine the
functions of training talk in terms of such acts as naming, introducing and orienting, defining,
explaining and others. The present analysis also provides a firm foundation for a higher level analysis
of stretches of trainer talk that will more clearly highlight the factual and conceptual material the
trainers were communicating to leamers,
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TABLE S
Timing of Trainer Talk Referring to Dyad’s Task Activity
(in adjusted base period)’

* Excludes 150 instances of "fuzzy” time cascgories as well as indeterminases and er-ars.

LY —

Summary. It is an oversimplification to think of "learning by doing" as in some way opposed to
"learning by listening and talking." Trainers incorporate talk into the training process and take
seriously the responsibility for explaining the work as they do it. Indeed, in the initial period of
training, they talk about little else than the work activity. With one exception, trainers did not
segregate talk about the stockroom from the activity of actually engaging in the work. They did not

engage in long streiches of exposition, nor did they resort to linguistic pedagogical devices
characteristic of classioom teacher talk.

The fact that the bulk of task-related talk accompanies the doii\g of the task suggests that it may
not be useful to think of verbal exposition and practical experience s substitutes for one another.
Recall that Mickey's specific task-related talk increased rather than ecreased when he began to do the
work. Further, since talk and work performance are guing on in prrallel, we have to assume that the
leamer is in a position to "observe” while s/he is listening. Although it is common in anthropological
studies (¢.g., Fortes, 1938; Lave, in preparation) 1o pose "observation” against "talk,” or "experience”
against “talk" as the privileged mode of learning in nonschool settings, it is unclear how one would
disentangle these modalities in stockroom training (and, we suspect, many other practical activities in
U.S. society). We do not know whether our trainers deployed these various modalities of instruction
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effectively; nor can we say whether, on any given occasion, their use of several techniques (¢.g.,
verbal description and demonstration) or their reliance on a single sechnique (c.g., engaging the leamer
in the actual practice) was motivated by training goals or work goals or was largely haphazard.
Nonctheless, our findings are important in pointing to the need for a closer look at the mechanisms of
teaching-and-leaming in the workplace in all their complex interrelationships. Our findings point, too,
tothemmibuﬁmm:tplmlm&xxﬂdk:maym&emﬂnveﬁngpdmﬁulpoﬂanmw
attracting much attention—namely, how hands-on doing and verbal instruction may most effectively be
parmered in various activity and knowledge domains.

Concdluding Remarks

We undertook this study because our experience in industry had convinced us of the educational
significunce of a variety of informal modes of teaching and leaming glossed by the label "on-the-job
training.” We saw this significance as twofold. In the first place, as an empirical reality, on-the-job
training is one of the few mechanisms that provide opportunities for workers to develop their
capacities and acquire knowledge and skills while gainfully employed. It is both a mechunism for
inducting young people into the intricacies of the workplace and for facilitating the advancement of
experienced people to more skilled or demanding jobs. In industrial America, on-the-job training
covers a wider range of occupations than do apprenticeship programs, and, in this period of rapid
technological change, its role may be expected to increase in importance.

On-the-job training is also of theoretical significance because it represents a modality of education
that stands in sharp contrast with the modality of schooling. Learning in school is divorced from
"practice” (conceiving "practice” here as the use of knowledge in socially organized endeavors).
Critiques of this classic school model have prompted a search for altemative educational amangemenis
that overcome the Jeaming/practice separation. On-the-job training programs offer an amray of formats

for relating leamning to practice that may very well travel to settings other than the workplace. Greater
knowledge of these programs and how they function can inform the effort now under way to diversify

educational programs for adolescents and adults, both within schools and outside of them.

We were especially attracted to the study of on-the-job training because we thoughe that efforts to
analyze the "messiness” of these informal educational practices would help move educational
theorizing beyond generalities and platitudes (¢.g., "Leaming through doing is an effective way to
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leam.”). When training is intertwined with working, we noed a strong sualytic apparatus for
distinguishing what the training intervention contributes to the educative function of noemal work.
Global constructs such as “situated teaching and leaming” or “leaming and practice” are of little help
here. Finally, in probing teaching and leaming when they are embedded in work, we are challenged 0
broaden our conceptions of the kind of social processes and activities that constinute "education *

Our study in the stockroom was an initial effort to make an actual instance of on-the-job training
visible to research and educational communities. ince, as far as we know, it is the only study of its
kind, its first set of implications concerns the prospects for making informal, workplace education an
object of systematic research inquiry.

Our experience demonstrates that ethnographic approaches can be effectively employed to gain the
access and trust necessary for on-the-job observational studies. With the support of management,
union, and employees, we were able to introduce methods of data collection in the stockroom that
captured and recorded training activities in a reasonably detailed way. Observations, documents, and
audiotapes supported microlevel descriptions of certain phenomena (e.g., the role of talk in training)
that approximate those available for classroom-based teaching. It is reasonable to expect that under
the appropriate conditions, richly detailed descriptive case studies can be carried out.

At the same time, our experience brings to the fore certain research problems not fully appreciated
when we started. The episodic nature of on-the-job training designed for new workers (it only comes
into effect when tey are hired and ceases if they lezve for any reason) disrupts research time
schedules. Its ad hoc characteristics and changeability in response 1o production exigencies limit
possibilities for assessing training effectiveness through controlled research procedures. Moving from
description to prescription (from "is” to "ought") is even more difficult here than in school-based
studies. Descriptive case studies, however, can suggest hypotheses that might be tested in other
settings. mmeuﬁernctim.wemuemdfowsedMNfomsofwmkmrnmmmdm
training and subsequent experimental tests of their effectiveness. On the other hand, training programs
fmmmunployeu.mmmmwhim.mmmﬂkdywoﬂaommﬁuform
questions of leaming and training effectiveness within the original setting.
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Wemwmmwwmu.mmmmofmmmmmwmuﬂve
at certain characterizations of stockroom training that raise genenal questions about this form of
educational practice and hint at possible improvements. '

1. Stockr.o~ training disclosed a series of paradoxes in the institutional organization of training.
Top management emphasizzd the higher skills required by the new computer system yet failed to
change its job descriptions to reflect these skills or to modify its training practices. The increasing
complexity of the job may be thought to have increased the difficulty of training; yet workers in the
stockroom were still expected to take on this responsibility without being trained for it and without
receiving extra compensation.

One inference warranted by this state of affairs is that the training that did take shape served its
purpose—namely, to give new workers sufficient grounding to enable them to continue on the job and
to assume increased responsibilities. Certain findings support this interpretation: no new worker was
fired for incompetence; the new workers we observed did begin to function independently; the
stockroom apparently continued to function at some level of adequacy; and we heard no reports of
special foul-ups in stockroom or computer records attributable to new workers. In short, stockroom
training pragmatically measured up to some level of "effectiveness.” It is important to note that this
level of effectiveness was achieved:

a) without the imposition of an educational criterion for hiring (educational levels of trainees

ranged from fourth grade to community college);

b) with trainers who varied in experience from 13 years to one and one half months;

c) without any special procedures for introducing leamers to technical devices (¢.g., the computer
system) or for acquainting them with general material-control principles.

What these circumstances suggest is that even ad hoc on-the-job training is a powerful educative
practice for initial levels of competency. (We qualify this speculation below in considering the ways
in which workers might be better prepared for long-term careers with promotional possibilities.)

We have identified some of the component processes of stockroom training at Kemps that might
contribute to its usefulness: the peer structure of the training dyad; its immersion in thc collaborative
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problem-solving and joint activities ¢ “ the stockroom; multiple sources of information from the joint
occurrence of talk and physical work actions; and others.

2. Although trainers were not trained to train, we secured objective evidence that all did in fact
train, not merely work alongside of the newcomers. Training was not only an institutionally
recognized activity but one which stockroom trainers actually took it upon themselves to do.
Moreover, when we looked closely at what was going on between trainer and leamer, we found a
great deal of systematicity: all worked out some form of division of labor that drew the trainee into
practice in a way that still got work accomplished; all used verbal communication as a pedagogical
technique; trainers on receiving reorganized the work in similar ways for training purposes. This
picture suggests the intriguing possibility that ways of guiding others into work procedures and
knowledge domains are indigenous in workplace communities and that work settings may contain
educational resources with considerable potential.

3. Activities that were demarcated as “training"—that is, those occurring within the
dyad—primarily involved what we may call "normal work routines.” Leamers were introduced to the
more inteliectually demanding aspects of the work "accidentally” as it were~that is, when the dyad
encountered 2 problem in the course of its routine work or was drawn into a problem-finding or
. problem-solving discussion in the stockroom. We presume that over a long period of time new
employzes would "accidentally” encounter a full range of problems in this manner and become adept
at handling them. Becoming adept at such troubleshooting calls for a fuller understanding of the
production and computer systems than does the routine. To the extent that training does not accelerate
or facilitate such leamning in an organi.2d way it cannot be considered fully effective from the
perspective of the worker’s long-term career development, even though it may meet immediate
management needs. This consideration points to limitations of on-the-job training practices, which are
not designed to fulfill the basic educational goals of maximizing human development,

Our final observations reflect our larger concems with the theoretical foundations of educational
practice. We brought to this research the theoretical perspective of activity theory—a perspective not
yet well-known in this country althou h it has inspired considerable educational research in Europe.
Wefmmdiummmmeﬁnmulmmnnyudnmplamdmlﬂdmhipcofm
mivitydedzmdmeducm(uﬂnhu)mdmwﬁvkydedpndnmmm
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(working). Positing these as different activities for analytic purposes enabled us to identify a variety
of relationships between them: normal work tasks were incorporated into training, some aspects of
work were modified for training purposes, and work not directly related to training nevertheless served
training purposes. Although we think this approach is illuminating, we are a long way from a
conceptual framework capable of grasping the enormous complexity of educational phenomena that
arise in the course of work.
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