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ABSTRACT 

This study dealt with teaching archaeological skills and knowledge to adults with 

mental retardation using procedures and techniques of applied behavior analysis. The 

components of this research consisted of: a) a descriptive study of archaeological field 

excavation procedures and activities; b) an experimental study of three archaeological 

laboratory tasks that involved washing, counting, and sorting ceramic artifacts; and c) a 

survey of opinions of archaeologists concerning the use of adults with mental retardation 

and other handicapping conditions to assist in archaeological research. 

Results from the descriptive study demonstrated the ability of three participants to 

successfully perform all skills required in the field excavation of artifacts, and their accurate 

identification in retrieval screens. Results from the experimental study of six participants 

demonstrated successful performance with respect to rigorous and specified criteria for all 

participants who completed training across all three tasks. In addition this study 

demonstrated the ability of archaeological personnel to successfully perform the teaching 

and monitoring procedures of the skills involved in this study. Results form the survey of 

opinions of three archaeologists provided a positive response to the inclusion of persons 

with mental retardation into archaeological projects and identified four areas of 

consideration for future projects in this area. 
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CHAPTER ONE 

INTRODUCTION 

The focus of this study is on teaching archaeological skills and knowledge to adults 

with mental retardation. It provides an applied behavior analysis of teaching and 

performing behaviors specific to archaeological research. The components of this analysis 

consists of; a) a description of archaeological field excavation procedures and activities, b) 

an experimental study of three central archaeological laboratory tasks, c) a procedure for 

evaluating the outcome of teaching and training, and d) a survey of opinions of 

archaeologists concerning the use of adults with mental retardation to assist in 

archaeological research. 

Background 

In 1986 the U.S. Office of Education Office of Special Education and Rehabilitative 

Services awarded funds to the University of Arizona for a three year demonstration project. 

The original mission of the project, known as Project Origins, was to open the field of 

archaeology to persons with severe handicaps, and demonstrate its potential use for 

vocational skills training, social integration, continuing education, and employment 

opportunities (Gittings, Healey, Czaplicki, & MacFarland, 1986; Gittings, 1990; 1994). 

Over the three-year grant period (1986-1989), 25 students with severe handicaps were 

integrated into archaeological field and laboratory projects of the Arizona State Museum at 

the University of Arizona. They were trained in laboratory activities including: washing, 

labeling, sorting, and counting historic and prehistoric artifacts; computer data entr\'; 

preparation of flotation samples; water screening; soil chemical testing; and the maintenance 

and storage of artifacts. Field and excavation activities included the surface collection of 

artifacts, pre-excavation site preparation and layout, retrieval of artifacts through the use of 



shovels and trowels, retrieval of artifacts through dry screening techniques, back filling of 

archacological features, site stabilization and restoration. 

The program focused on three areas (Gittings, 1994). The first addressed teaching the 

skills necessary to perform the required tasks in the archaeology laboratory and in field 

work. This objective was accomplished by the application of behavior analysis principles 

and the standard procedures of task analysis. 

The second area was devoted to gaining acceptance by the archaeological community, 

through having archaeologists serve as job coaches. Archaeologists were given training in 

the principles of applied behavior analysis, and an orientation to sp)ecial education 

procedures and techniques. They then provided much of the direct instruction and 

supervision to the student workers. 

The third area addressed the organizational structure needed to support participants 

with a wide range of handicapping conditions in long term employment situations as 

diverse as those traditionally covered by sheltered work and competitive employment The 

development of a model, referred to as symbiotic mutualism (Downum, Gittings, Faught, 

& Volkes, 1988) and structural mutualism (Gittings, 1990; 1994), describes both the 

program and the mechanism for funding. 

Project Origins was the first of its kind, and as such, received much interest and 

attention. It was the subject of articles in national magazines, newspapers, and journals, 

profiled by two national television news shows, and was the model for a replication attempt 

by the archaeology department of the University of Illinois. Project Origins continues to 

serve persons with handicaps in the context of archaeological projects of the Arizona State 

Museum nine years after its inception and si.x years after the end of grant funding from the 

U.S. Office of Education. It continues to be the source of much interest and debate in the 

academic fields of archaeology and special education and rehabilitation. 
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Statement of Problem 

This study is an outgrowth of the work of Project Origins. The empirical componenLs. 

consisting of the descriptive and experimental studies, address certain methodological 

weaknesses of the preceding work by providing a rigorous treatment of the teaching-

learning process. These studies deal with both the abilities of persons with mental 

retardation to perform a variety of archaeological tasks, and the abilities of archaeological 

personnel to function in the non-traditional roles of teacher and supervisor of persons with 

handicaps. Also these studies attempt to demonstrate the effectiveness of empirical 

behavioral principles to teaching in the context of the field of archaeology. 

The organizational structure (structural mutulism) is presented as a viable alternative 

for accessing non-traditional educational and vocational environments for persons with 

mental retardation and other handicaps. Despite the research that has documented the abilit\' 

of persons with mental retardation and other handicaps to acquire skills across a variety of 

settings and tasks, it has had only a small impact on the organization and delivery of 

vocational or educational programs. This is particularly true of post-school environments 

for adults with mental retardation. Despite much rhetoric in the field, about more dynamic 

models, such as competitive or supported employment, the dominant service delivery 

model remains some form of sheltered workshop or developmental day program. If 

persons with mental retardation are to gain access to more interesting and fulfilling 

opportunities in the community, research should focus on the exploration of new-

environments that can serve as meaningful vocational and educational contexts for adult 

life. Research is needed that would provide both descriptive and experimental findings on 

effective teaching strategies, in conjunction with program models that can provide ongoing 

support to persons with mental retardation in a variety of specialized environments. 
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Purpose of the Research 

The purpase of this study is to document the feasibility and practicality of involving 

persons with mental retardation and other disabilities in archaeological projects. 

Documentation includes both empirically derived data and the presentation of a program 

model to an intended audience of museum administrators, directors of museum programs, 

research archaeologists, and educators interested in replicating the program model in some 

or all of its aspects. 

While it may seem strange for a special education research study to target non-

educators as a primary audience, it is entirely consistent with a behavior analysis approach 

that insists on evaluating behavior within the context in which it occurs. For the present 

research to be of any applied value it must be seen as having value within the discipline of 

archaeology in the context of museum programs. It is only through this perspective that the 

goal of extending the environments accessible to persons with mental retardation and other 

handicaps can be achieved. This study addresses itself to the following research questions. 

1. Can youth and adults with mental retardation be taught to effectively perform 

tasks in archaeology ordinarily performed by archaeological personnel? 

2. Can empirically-established learning principles be used to train, in an effective 

and positive manner, the skills necessary to perform archaeological field and 

laboratory tasks? 

3. Can archaeological personnel be trained to use applied behavior principles to 

teach persons with mental retardation to perform archaeological tasks? 
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4. What structural and organizational components would encourage archaeological 

personnel to employ persons with mental retardation and other handicaps? 
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CHAPTER TWO 

UTERATURE REVIEW 

A number of events in the recent history of special education and rehabilitation provide 

the background for this study. These include: the principles of normalization and the 

deinstitutionalization movement, the Education of All Handicapped Children Act, PL 94-

142 coupled to models of integrating persons with handicaps into normal environments, 

and the rise of behavioral analysis and a functional analysis of individuals with mental 

retardation. 

Principles of Normalization and PL 94-142 

With the advent of the principles of normalization and the deinstitutionalization 

movement of the late 1960 s and early 1970 s (Bradley, 1978; Wolfensberger, 1972) much 

attention has been paid to expanding the educational and vocational environments of 

persons with mental retardation and other disabilities in the United States. Prior to the 

deinstitutionalization movement, the primary delivery system for educating persons with 

mental retardation and related disabilities was the state institution, or some form of special 

school. The primary vocational environment for persons with mental disabilities was some 

variant of the sheltered workshop. Both the educational and vocational environments were 

primarily segregated, presented few opportunities for contact with non-disabled persons, 

and were buffered from most community interactions (Scheerenberger, 1987). These 

service delivery systems, although widely criticized today, most often represented 

progressive alternatives to no services at all. 

The Education for All Handicapped Children Act of 1975 (PL, 94-142), mandating a 

free and appropriate public education for all handicapped children irrespective of type or 

intensity of disability, provided the impetus for children to receive their education while 
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living at home and within the auspices of the local school district. The context of this 

service was most often a special school, or self-contained classroom within a regular 

school environment. This service delivery structured to facilitate more contact between 

children with handicaps and their typical peers than in previous years. In rural school 

districts where incidence of students with handicaps was low and specied schools and 

classrooms were not economically practical, students with disabilities were integrated 

directly within existing classrooms. Studies of this population, when compared to students 

receiving special services, showed a surprising result. Students receiving instruction within 

regular classrooms with no special services, progressed as well, and often better, than 

students receiving special services (Scheerenberger, 1987). This finding supported the 

mainstreaming concept that advocated at least a portion of a students educational day should 

occur within the normal classroom and with non-handicapped peers (Taylor, 1982). 

Professional educators continue to debate the amount of time and the forum that best 

addresses a student's inclusion in a normal classroom. Despite differing perspectives, most 

educators agree that some form of mainstreaming, integration, or inclusion, of students 

with handicaps with their non-handicapped peers, in normalized environments, is desirable 

( Falvey, 1986). 

Vocational Models 

Vocationally, the implications of public education, integration, and normalization gave 

rise to models of vocational training and placement that emphasized real work in normal 

work environments (Gold, 1980; Hill & Wehman, 1983; Wehman & Hill, 1980). While 

often the service delivery of vocational programs were little improved from earlier sheltered 

workshops, the rhetoric of the model of competitive employment, and the later suppwrted 

employment model, made reference to job training and placement within the normalized 
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work force .In a particularly candid statement in an often euphemistic literature Bellamy, 

Sowers, & Bourbeau, (1983) write: 

"The picture that emerges when we analyze the status of people 

with severe hzmdicaps in adult vocational services is one of 

lifelong preparation at the bottom of a continuum of services. 

While the goals of the continuum [competitive employment models] 

are impressive, the actual experiences of severely handicapped 

adults reflect limited access to work or work preparation, 

little chance of moving to more advanced programs or employment, 

and little or no access to meaningful wages (p. 496)." 

Irrespective of their initial success, the effect of these models and their accompanying 

logic, was to drive the field to seek out new work activities and environments that could be 

accessed by persons with a variety of handicaps (Bellamy, Rhodes, Mank, & Albin, 1988; 

Chadsey-Rusch, 1990; Rusch, 1986). 

Competitive employment. In the early 1980s the dominant form of employment 

opportunity was the sheltered workshop. These workshops were usually run by schools or 

other organizations for a specific clientele. With the rise normalization these programs came 

under criticism on the grounds that they were segregated and not representative of scKiety. 

As more emphasis became placed on community-based educational and vocational options 

for persons with disabilities, sheltered workshops became viewed as inadequate and 

inappropriate places for persons with handicaps (Bellemy, Rhodes, Bourbeau, & Mank, 

1986). This perspective was peuticularly true for the academic community, and generated 

pressure to demonstrate the effectiveness of a model that could incorporate persons with 

more severe disabilities into community-based programs of employment. 
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The model of competitive employment answered this criticism with an approach that 

focused on the training and placement of persons with mental retardation and other 

handicaps into existing jobs within the community at a wage competitive with non-

handicapped workers (Bellamy, Sowers, & Bourbeau, 1983; Hill, & Wehman, 1983; 

Rusch, 1986; Wehman, 1981). This model worked well for many people, however, it 

tended to serve only individuals that could function at the highest levels of proficiency, 

both with respect to social and vocational skills. Because of its emphasis on an ordered 

sequence of training and placement, when this model was extended to individuals with 

lower functioning skills, it resulted in programs of preparation that rarely resulted in 

employment 

The rhetoric of competitive employment, often stated that with the proper preparation 

most people could access community based employment. This argument made reference to 

a continuum of training services through which a person could move that would eventually 

result in competitive employment (Wehman, & Hill, 1980). Under this logic the goal of 

competitive employment could be used to justify the preceding stages that often were 

neither competitive nor integrated. Thus, while many persons were being prepared for 

employment most never got there, giving rise to the type of criticism previously quoted by 

Bellamy, Sowers, and Bourbeau. 

Supixjrted employment. To address the deficiencies of competitive employment, the 

model of supported employment was developed. In the early and mid 1980s Congress 

funded a number of research and model demonstration projects to create alternatives to 

existing services that would provide meaningful community-based employment for persons 

with a variety of disability levels. From these demonstration programs the model of 

supported employment emerged. 



The idea underlying supported employment was that many persons with handicaps 

could be employed within the community if ongoing support could be provided. And since, 

theoretically at least, support could be adjusted and maintained to the level necessary to 

keep a person employed, all individuals irrespective of fimctioning level could participate in 

a community-based model of employment (Bellamy, Rhodes, Mank, & Albin, 1988; 

Rusch, 1990; Rusch, Chadsey-Rusch, & Johnson, 1991; West, Revell, & Wehman, 

1992). Advocates within the academic community such as Marc Gold (1980) had, for 

years, been advocating a redefinition of employment models in terms of the technology and 

assistance required to keep persons with disabilities employed, rather than skills 

prerequisite to placement. Further this approach nested well within previous notions of 

training and placement; as individuals learned their jobs and became more proficient, 

supports could be reduced or faded completely. A critical component of the supported 

employment model was the maintenance of supports that were required to keep persons 

employed. But from the outset these supports were always time limited; this emerged as a 

serious restriction and was the source of much criticism ( Nisbit & Hagner, 1988). 

The funds for supported employment were provided primarily from three sources: 

federal grants, government agencies of vocational rehabilitation for training and placement, 

and funds to school districts to be used in vocational education and development. All of 

these carried with them time limits beyond which funding would end. Despite this 

restriction, supported employment became the dominant model in the academic literature, 

and indeed the results of the demonstration projects were often impressive. Under the 

supported employment model, persons with very severe handicaps were integrated into 

community-based employment. However as funding sources would end, and supports 

were lost, previously successful employees were terminated. This situation was true for 

employees with handicaps taking part in federal grant projects when funding was not taken 

over by local agencies, for workers in schools funded programs upon graduation, and for 
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those participating in vocational rehabilitation programs after training funds were 

exhausted. It became a common practice to place persons into jobs after training, or other 

subsidized funds ended, only to have them fail and qualify for additional funds later 

repeating the cycle. The effects of the withdrawal of supports from a model that defined 

itself in terms of support drew increasing criticism in the literature (Chadsey-Rusch, 1992; 

Chadsey-Rusch, 1990). 

Natural supports. Currently the state of the field of employment for persons with 

disabilities is an array of service delivery systems that incorporates all of the models 

presented above, including sheltered workshops, competitive employment, and supported 

employment. Each new model in the sequence, has addressed a problematic issue of its 

predecessor, and expanded options for persons with disabilities. However, each has 

brought with it its own deficiencies. 

Recent literature articles have acknowledged these deficiencies, particularly in the form 

of low job retention rates for persons placed in supported and competitive employment. A 

focal point of criticism began with an article by Nesbit and Hagner, Natural supports in the 

work place: a reexamination of supported employment. (1988). In this article the authors: 

critiqued existing models of employment, offered a antidote, and argued for an expansion 

of the model. Their primary concern was the nature of ongoing support, or in fact, the lack 

of it. The procedure the authors advocated was the development and use of coworkers, 

family, and friends, as supports to the person placed into an employment setting, thereby 

increasing the chances of a successful outcome. 

This approach was seen to have two advantages. First, it was natural in the sense of 

taking advantage of persons already present in the social and work environment. And 

second, these resources were free, and could be used to supplement existing supports and 

maintain support after paid supports were withdrawn. Thus it spoke at once to the issue of 



time limited services and the need for constant support. As people in the field have become 

increasingly aware of the problem of time limited supports, natural supports has gained the 

status of a model in its own right; the subject of grants and research directed toward 

proving its effectiveness. Since Nesbit and Hagner's original article much activity has been 

stimulated, and a number of books and articles have followed, (Hagner & DiLeo, 1993; 

Hagner, Rogan, & Murphy, 1992; Nisbit, 1992: Rogan, Hagner, & Murphy, 1993). 

While showing promise as a strategy, current literature demonstrates low levels of 

family and co-worker involvement (Hagner, Butterworth, & Keith, 1995). Studies of the 

transition process and work site found little involvement of families and friends in 

transition planning (Lichtenstein & Michaelides, 1993; Gallivan-Fenlon , 1994), and 

evidence that individuals with disabilities have only limited inclusion in the social network 

of the workplace (Barber & Hupp, 1993; Chadsey-Rusch, 1992; Storey & Knudsen, 1989; 

Yan, Mank, Rhodes, & Olson, 1993). There is also confusion in the current literature with 

respect to the status of natural supports, it is alternatively discussed as: a model in its own 

right, a special case of supported employment, and as a strategy to be used to enhance all 

employment models. 

As a current trend, the model of natural supports offers a positive direction. The 

benefit is both as a specific strategy for facilitating positive interactions and support to 

persons with disabilities in the workplace, and as a heuristic for stimulating further 

discussion and research on models of employment. 

Structural mutualism. Funded under the same congressional initiative that gave rise to 

the model of supported employment, the work of Project Origins led to the development of 

an alternative model referred to as structural mutualism (Downum, et al., 1988; Gittings, 

1990; 1994). This model addressed as its primary objective, the development of new and 

non-traditional vocational and educational environments for persons with handicaps. 
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Unlike traditional models of competitive and supported employment that trained and placed 

persons with disabilities into existing positions within the work environment, structural 

mutualism was a systemic model that targeted the system as whole for adaptation and 

change. The organizational entities, their personnel, physical environments, materials, 

methods, and procedures as well as the persons with handicaps themselves could all ser\ e 

as units subject to adaptation, modification, and reorganization. This model governed the 

situation where potential jobs were available, but needed a substantial change in structural 

organization in order to access them. Initially, no empty "niches" existed in which to place 

persons in the traditional model of competitive or supported employment. 

Structural mutualism is an intrusive model of job development and placement when 

compared to other models. However, if a structural reorganization is possible, a substantial 

number of "niches" can be made available in a community-based environment. In this way, 

structural mutualism has the potential to create jobs that did not previously exist and, do so, 

for a number of people simultaneously. The number of persons being determined by the 

scale of the reorganization. In terms of the models discussed above, structural mutualism 

may be best described as a system of unnatural, or artificial, supports. 

This model was used to incorporate persons with a wide variety of handicaps into 

archaeological projects of the Arizona State Museum. Central to this organization was the 

task analysis of tasks ordinarily performed by archaeological personnel, and the use of 

archaeologists as job coaches to teach and supervise these tasks. The strategy of using 

archaeological piersonnel also provided an economic mechanism whereby funds usually 

applied to rehabilitation personnel could be channeled to archaeology and fimds previously 

applied to archaeological personnel could be freed for wages of the participants (See 

Appendix D). 
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Behavior Analysis and Applied Behavior Analysis 

The present study makes use of behavior analysis and applied behavior analysis 

(Skinner, 1953; Kantor& Smith, 1975;Sidman, I960; Kazdin, 1975; Bijou, 1993a; 

Bijou, 1989; Bijou & Baer, 1978). Unlike other systems of psychology that focus on 

groups, behavior analysis is a psychology of the individual. And it is this distinction that 

defines the components of its unique research program, both applied and basic. For the 

behavior analyst, the primary unit of analysis is the reciprocal interactions of a total 

functioning individual, with his or her environment, stimuli, and setting factors. 

Within-subject research methodology. Within-subject research design methodology 

was created as an objective measure to establish a lawful, and functional relationship 

between independent, and dependent variables (Bijou, 1989; Bijou, & Baer, 1978; Kazdin, 

1982). Most often these are respectively, intervention procedures, and specific behaviors 

that may undergo change as a result of their application. Therefore, the objective of single-

subject research designs differs from their parametric cousins, group statistical designs, 

that seek to establish a statistically significant difference between an experimental and 

control group with respect to a hypothesis. Unlike group designs, within-subject designs 

have the power to resolve both applied and theoretical questions using an individual subject 

as the unit of inference. 

Within-subject design options evolved along with behavior analysis into a variety of 

research procedures used to demonstrate functional relationships for a myriad of 

experimental questions as these apply to individuals. Two of the designs, the multiple-

baseline and the changing criterion, are used in this study. 

The multiple-baseline design is used to demonstrate the effect of an independent 

variable, usually an intervention procedure, on a dependent variable, the behavior of an 

individual, by comparing performances across a number of baselines of progressive length. 
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These baseline comparisons are varied with respect to the effect that a particular procedure 

has on: a) a specific behavior across a number of individuals: b) the specific behavior of an 

individual across a number of settings; or c) for a single individual within a given setting, 

across a variety of different behaviors. Experimental control is demonstrated by showing 

that behavior remains relatively stable over baseline conditions, and changes when, and 

only when, the intervention procedure is applied (Homer & Baer, 1978; Kazdin, 1982). 

The changing criterion design is an extension of the multiple-baseline logic, but varies 

the criterion applied to the performance of a specific behavior of an individual participant. 

This design was used in a study by Hall and Fox (1977) to increase the number of math 

problems done by a behavior disordered student, and by Hartmann and Hall (1976) to 

reduce smoking rate in adults. 

Descriptive research. While there is long history of the use of description in 

psychology and special education, examples have traditionally been in the form of case 

studies. These studies have commonly been used to document results of therapy and to 

give a picture of educational programs or approaches. Although often inspiring, they exist 

primarily as unique accounts yielding little data that can be compared with other such 

studies. The effect of this approach has been to stimulate research that provides raw data 

from which functional relationships and empirical laws may be drawn, but rarely to provide 

these data directly. 

Consistent with the paradigm of behavior analysis. Bijou, Peterson and Ault (1968) 

provided an outline of a descriptive research procedure that structured for the integration of 

descriptive and experimental studies on the level of data and empirical concepts. The 

authors describe three components of a descriptive study that provide frequency of 

occurrence data: specifying the situation in objective terms in which the study is conducted; 

defining and recording behavioral and environmental event in objective terms; and 



providing measures of interobserver reliability. While descriptive field studies do not 

provide information on functional relationships as do e.xpenmental studies, the data do 

provide information which describe relationships between the behavior of an individual and 

his or her environment. These data, are in effect, the raw data of psychology and can be 

integrated with those of experimental studies, and may be interpreted within the context of 

the study in which they were derived, or may be used as baseline for further experimental 

research. 

After providing an outline of the method. Bijou et al. illustrated its use with a study of 

a four year old boy in the setting of his nursery school. The effect of this article at the time 

of writing was to provide behavior analysis with a powerful tool that could be used to 

provide information from a variety of natural settings, both as prelude to experimental 

research, or for its own value in establishing empirical relationships. It remains so today, 

but is little accessed. Bijou, (1989) writing about the future directions of functional analysis 

of child development identifies a need for more descriptive studies in natural settings. 

"From time to time behaviorists plead for more research in natural 

settings. While this appeal seems to be appreciated, it nevertheless 

fails to induce much action. Notably sparse are publications describing 

interactions as they actually occur in the home, school, community, 

workplace, and institutions. Apparently the experimental laboratory 

history of behavior analysts is so strong that they find it difficult to 

engage in research other than that designed to demonstrate functional 

relationships through systematic manipulation of conditions (p.79)." 

While the paucity of studies using descriptive research still exists, there have been 

several investigations over the past few years that have used this approach. For example. 



studies by Joseph Lalli and his colleagues have developed methods and procedures for 

dcscriptivc analysis to generate hypotheses of functional relationships concerning Lhe 

problem behaviors of children (Lalli & Goh, 1993), and have used these procedures in a 

study on reducing the problem behaviors of three children with severe mental retardation 

(Lalli, Browder, Mace, & Brown, 1993). 

In this approach the authors use a descriptive analytic procedure to provide information 

about situations in which students engage in problem behaviors, and to record their 

frequencies. The data generated are in the form of frequency of occurrence measures, and 

provide the raw data for all future procedures. The situations of greatest frequencies are 

then used to propose possible response-reinforcer relationships. Based on these findings, 

hypotheses concerning the operant functions are generated along with the various 

intervention procedures that constitute the treatment program for reducing the problem 

behaviors. These hypotheses, in effect, proposed are functional relationships, and are then 

tested with respect to the treatment procedure in an experimental analysis. Data generated in 

the descriptive phase constitute the baseline for the experimental procedures. 

Project Origins. The research generated in the initial stages of Project Origins became 

the subject of a number of national news and magazine articles. These articles primarily 

focused on the unique situation of archaeology as a context for the educational and 

vocational training of persons %vith mental retardation and other handicaps. Among these 

were: an article in the Sunday Chicago Tribune (July 10 1988), an associated press story 

originating in Tucson (May 23,1988), a short article in Archaeology magazine (December, 

1987), and an article in the Civitans International Magazine (Wright, 1990). These articles 

all had in common an approach that emphasized the novelty of a program that brought 

persons with handicaps and archaeologists together. The one exception was an article for 

the Association of Occupational and Physical Therapists and appeared as the cover story in 



their national news letter (Nolinske, 1989). This article accurately presented the program to 

a professional audience. 

During the three years grant period 1986 - 1989, 25 students with severe handicaps 

were integrated into archaeological field and laboratory projects of the Arizona State 

Museum. Laboratory activities included: washing, labeling, sorting, and counting historic 

and prehistoric artifacts; computer data entry; preparation of flotation samples; water 

screening; soil chemical testing; and the maintenance and storage of artifacts. Excavation 

activities focused on a variety of tasks that included the surface collection of artifacts, pre-

excavation site preparation and layout, retrieval of artifacts through the use of shovels and 

trowels, retrieval of artifacts through dry screening techniques, back filling of 

archaeological features, site stabilization and restoration. 

This work demonstrated that all students were able to participate at some level of 

performance in some or all of these tasks. Systems of job sharing between persons with 

various functioning levels, and a supervisory structure, were developed that made it 

possible to achieve a five to one, or greater, ratio of supervision under situations 

traditionally covered under the supported work model. Some students achieved 

independent functioning levels resulting in competitive employment (Gittings, 1990: 1994). 

Acceptance by the archaeological community was demonstrated by the incorporation of 

the project into a variety of archaeological projects including both long-term research 

projects of the Research Division of the Arizona State Museum and smaller contract 

projects of the Cultural Resource Management Division. Many of the projects were 

documented in a paper published by the Society of American Archaeology and presented at 

its national meeting (Downum, Gittings, Faught & Volks, 1988). 

One indication of acceptance was the desire of the University of Illinois Department of 

Anthropology to replicate and adopt a similar program. With the collaboration of Project 

Origins, the University of Illinois drafted a grant proposal to OSERS Secondary Transition 



branch. Even though the proposal was not funded, the University of Illinois established a 

small program with their own resources. 

While many members of the archaeological community were favorably impressed by 

the individual performance of Project Origins student workers, there was still skepticism 

with respect to the practicality of incorporating significant numbers of persons with severe 

handicaps into the workforce on a long-term or regular basis. However, an alternative 

model to supported and competitive employment — structural mutualism — was developed 

during the project period to address the practicality of incorporating persons with handicaps 

into community-based archaeology programs. 

Functional Analysis of Mental Retardation 

A watershed event in the modem history of mental retardation was the application of 

principles of behavior analysis to persons with mental retardation (Bijou, 1966). Mental 

retardation, referred to as retarded development, was treated as observable, and objectively 

defined terms, and the person with mental retardation was described as an individual with a 

limited repertoire of behaviors, that were functionally influenced by events in the biological 

and behavioral history of that individual. 

The implications from this conceptualization of mental retardation were profound. 

Earlier developmental theories of mental disability that made reference to mental and 

biological deficiencies, both real and hypothetical, provided explanations of why someone 

might be retarded, but had little practical value in remediating the condition. Models that 

postulated developmental stages or sequences that a retarded person was stuck in, provided 

a topological explanation and was useful for categorization, but offered little practical 

suggestion for specific remedial procedures. The behavior analysis approach however, 

provided a basis to specifically address the behavioral deficiencies that constituted retarded 

development (Bijou, 1993b; Bijou, & Dunitz-Johnson, 1981). Cognitive development was 
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described in terms of an individuals repertoire of skills and knowledge which were targeted 

specifically for teaching. This approach represented a shift away from hypothetical 

constructs, such as innate intelligence, toward objective categories of cognitive 

development. Skills are defined as knowing how to do things, while knowledge is defined 

as knowing about things ( Bijou, & Baer, 1978). The method of teaching includes task 

analysis in which complex behaviors are identified and broken down sequentially into 

smaller discrete units, and the application of behavioral principles to facilitate the 

acquisition, maintenance and generalization of new learning (Bijou, 1986, and see 

Appendix A). 
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CHAPTER THREE 

METHOD 

Three types of research strategies were employed in this study: descriptive, 

experimental, and a survey of opinions. Descriptive research was used to answer two of 

research questions: Research question one: Can youth and adults with mental retardation 

be taught to effectively perform tasks in archaeology ordinarily performed by 

archaeological personnel? And research question three: Can archaeological personnel be 

trained to use applied behavior principles to teach persons with mental retardation to 

perform archaeological tasks? 

The experimental approach was used to study and further answer these two questions. 

In addition it addressed research question two: Can archaeological personnel be trained to 

use applied behavior principles to teach persons with mental retardation to perform 

archaeological tasks? This question sought to demonstrate a functional relationship between 

the teaching procedures used by the archaeological personnel, and the acquisition of the 

skills by the participants. 

A survey of opinions in the form of structured interviews, answers research question 

four, and was used to deal with the question of what conditions would be necessary for 

archaeological personnel to employ persons with mental retardation and other handicaps. 

DESCRIPTIVE STUDY OF FIELD ARCHAEOLOGY PROCEDURES 

Participant Selection 

Participants were three adults with mental retardation as identified through 

psychological assessment that determined their eligibility for services by the Arizona 

Department of Developmental Disabilities. Each participant was referred to Project Origins 



as being an appropriate candidate for archaeological skills training through developmental 

disabilities personnel. 

Patrick is a 35 year old man with mild mental retardation. He has good verbal skills 

and expressed an interest in archaeology due to his Native American ancestry. He is a 

member of the White River Apjache Tribe. 

Maria is a 48 year old Hispanic woman with mild mental retardation. She, like Patrick, 

has good verbal skills, and expressed an interest in field archaeology. 

Jill is a 26 year old woman with moderate mental retardation. She has good receptive 

language skills but engages in much stereotypic expressive language. Through both her 

language and other behavior, she expressed interest in participating in this project 

Archaeological Personnel 

The archaeologist conducting the training and evaluation is a 32 year old woman with a 

masters degree in archaeology. She was a trained field archaeologist with ten years of 

excavation experience and field supervision. 

She was given a short introduction and training in the principles of behavior analysis 

using a training document (Bijou, 1986. See Appendix A). This training occurred prior to 

her participation in the laboratory study which took place before the beginning of the field 

study. The training sequence included; reading the training document, a proficiency test 

over the major concepts presented in the document, and practice sessions with the primarv' 

investigator prior to the training of participants. While all owning procedures for skills 

taught to participants were directed and supervised by the primary investigator, all training 

was administered to the participants by the archaeologist. The teaching procedures 

employed in this study included: verbal instructions; modeling; prompts, or nonverbal 

instructions or cues; physical assistance; and the use of social rewards such as praise, 

smiles, pats on the back etc. The archaeologist was observed regularly to ensure that 
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teaching procedures were administered properly and that there was a high quality of 

instruction consistent with training. A check list was used to document the procedure (see 

Appendix A). Such issues as unambiguous instructions, appropriate correction procedures, 

and adequate reinforcement, were assessed with this instrument. If instruction or training 

procedures were found to be deficient, additional training sessions were conducted. Two 

evaluations were conducted over the course of the study. 

Specifying the Situation. 

The focus of this work was the excavation of Hohokam refuse middens, also called 

trash mounds. These archaeological features are characteristic of sites of the Hohokam 

prehistoric culture, and represent localized refuse deposits. In this design, the trash mounds 

were not excavated completely, but sampled as one by two meter rectangles in twenty 

centimeter horizontal levels. Excavation continued vertically until sterile soil indicated the 

depth of the trash mound had been reached. The archaeological research design used in this 

study, follows the research design of Bayman (1993), and is part of a larger research 

program of the Arizona State Museum directed by Paul Fish, on the Marana Platform 

Mound site North of Tucson Arizona (Fish, Fish, & Madsen, 1992). 

Defining the Behavior 

The descriptive procedure began with the field notes of the archaeologist. The 

instruction to the archaeologist was to write down what is important. What the 

archaeologist then recorded was a running description of the behavior of a participant in 

relationship to the tasks and ongoing procedures taking place in the excavation environment 

(See Appendix B). This narrative included information about a participant; working with 

the archaeologist, working with other participants, performing a specific archaeological 
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task or sets of tasks, as well as information about the progression of the excavation in 

general. 

Each narrative covered a Fifteen-minute period. A total of ten fifteen-minute narrative 

observations were conducted with ail three participants. These narratives covered all 

aspects of the excavation process, though not necessarily for each participant. The 

observations constituted the first step in the process that identified both the important 

environmental components of the excavation process, and the important behavioral 

relationships of persons (both participants and archaeologist) to them. 

Next in the sequence, the objective aspects from the running narrative were identified 

by the primary investigator in concert with the archaeologist, and listed (See Appendix B). 

From this list, the categories that served as the basis for the behavioral assessment were 

defined, and specific behavioral assessment procedures and forms were developed. These 

covered the two areas of excavation skills and identification of artifacts from the screens. 

Excavation skills. To assess the skills a series of twelve five-minute probes were 

conducted. The archaeologist began each five-minute probe with general instructions about 

the progression of the excavation, or specific tasks to be completed, then observed the 

performance of the participant. Using the recording form, data concerning each skill and 

error observed was recorded for each minute of the probe. Where probes were contiguous, 

one following the other, a general statement to continue was given. During the probes the 

archaeologist was free to give instructions, use correction procedures, such as commands, 

models, physical guidance, and provide verbal reinforcement. 

Data were collected on the skills and errors demonstrated within each five-minute 

probe. The skills were assessed as performed independently or with respect to the 

frequency and degree of intervention required. Two categories of interventions were used: 
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assistance requiring a verbal cue, and assistance requiring the physical assistance of the 

archaeologist in the form of a model or physical guidance. 

Checks of interobserver reliability were conducted to assess the objectivity of the 

categories created to measure subject proficiency and progress. Reliability checks were 

conducted by the primary investigator for both skills and errors. 

A point-by-point calculation was conducted using the equation: 

Point by point agreement = A 

A + D X 100 

Where A = agreements for the probe, and D = disagreements for the probe. 

Evaluation of artifacts from the screens. After material had been excavated in the unit 

and placed in buckets it was taken to the artifact screen, where the material was sifted 

through a one-half by one meter frame, the bottom of which is made of one-eighth inch 

heavy wire mesh. The screen itself was suspended at waist height by chains in the center of 

four poles forming a quadrapod. This arrangement provided a stable structure and flat 

surface from which to identify artifacts. The loose dirt was sifted through the mesh leaving 

behind rocks and artifacts. The procedure used was as follows: 

1. The archaeologist gives the instruction for the participant to transfer the contents of 

two filled buckets, taken from the excavation unit, into the screen. 

2. The archaeologist and the participant shake the screen. 

3. The archaeologist gives the instruction, "Look for artifacts and tell me when 

you've finished", and steps away from the screen. 

4. Participant looks for artifacts and places them in the artifact bowl. 
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5. The archaeologist does not initiate interactions with the participant during this 

procedure but is available to answer questions. If a question is asked it is dealt wiLh 

directly. 

6. When the participant has finished reviewing the contents of the screens, he or 

she signals the archaeologist. 

7. The archaeologist then inspects the screen for any artifacts that have been 

overlooked by the participant During the inspection the archaeologist discusses the 

nature of any errors made by the participant in failure to identify an artifact or artifact 

class. 

8. The archaeologist notes the type and frequency of the artifacts identified, not 

identified, or miss identified. 

9. The participant is given the direction to dump the contents of the screen. 

10. The artifacts of various classes present in the bowl are then separated by the 

participant into their respective classes, i.e. sherds, lithics, shell, bone, and 

charcoal. 

11. The archaeologist then evaluates the procedure recording the frequencies of the 

artifacts identified, not identified, or misidentified. The participant is present during 

the evaluation and errors are corrected at this time. 

12. The correctly separated artifacts are then bagged. 

Data were collected on the proficiency of artifact identification, and the possible loss of 

material. The frequencies of the various artifact classes were recorded as: correctly 

identified, incorrectly identified, and non-artifactual material misidentified as artifacts. 

As with the excavation procedure, checks of interobserver reliability were conducted to 

assess the objectivity of the categories created to measure participant proficiency and 

progress. Reliabilities for the screen identification component of the field study were 

conducted by a 27 year old woman with a bachelors degree in anthropology and museum 
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studies with a background in artifact preparation. A point-by-point calculation was 

employed using the equation as described on page 35. 

EXPERIMENTAL STUDY OF LABOE^TORY TASKS 

The laboratory tasks studied in the experimental part of the research consisted of the 

ability of persons with mental retardation to perform three essential archaeological tasks: 

washing ceramic artifacts, sorting ceramic artifacts, and counting ceramic artifacts. 

Participants 

Participants were adults with mental retardation at a mild, moderate, or severe level as 

determined through psychological assessment that identified their eligibility for services by 

the Arizona Department of Developmental Disabilities. Participants were referred to the 

program as being appropriate candidates for archaeological skills training by developmental 

disabilities personnel. A total of si.x participants took part in one or more of the laboratory' 

tasks. With one exception, experimental participants did not take part in field activities. The 

one exception, Jill, took part in both a laboratory task and the field study. In this case, the 

participant completed the experimental task prior to her involvement in the field so that the 

effects of knowledge gained in the field would not influence the acquisition of skills being 

taught in the laboratory. Participants were selected from a number of potential subjects with 

respect to specific criteria that included the following: an interest in the activity 

demonstrated through verbal behavior or behavioral interactions during baseline 

procedures; a need for training demonstrated by low levels of performance on those 

baseline probes of relevant behavior; and demonstration of the stability of the performance 

for a particular task as established through the baseline procedures. In the case of washing 

and sorting artifacts these procedures were identical with the experimental probe 

procedures, and in the case of counting, participants were asked to count fifty artifacts. 
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Stability was defined as performance that did not show a trend in the direction desired from 

training, or performance that showed a trend in the opposite direction. Participants selected 

met all of the above criteria. 

Jill, participated in both the field and laboratory studies and her description is pro\'ided 

under the field participants. 

Rita, is a 28 year old woman with moderate mental retardation. She has good receptive 

communication skills, but a limited verbal repertoire. Her expressive interactions primarily 

consist of two or three word phrases. 

Tom, is a 30 year old man with moderate mental retardation and a severe hearing loss 

in both ears. His hearing is augmented with hearing aids and he has a limited verbal 

repertoire. He communicates primarily with gestures and one or two word phrases. 

Steven, is a 24 year old man with mild mental retardation and autism. He has good 

verbal skills, but engages in much stereotypic language. This verbal behavior is mainly 

directed toward discussions of important objects in his life, such as pieces of wood and 

floor tile. 

Veronica, is a 28 year old woman with moderate mental retardation. She has good 

verbal skills and uses them primarily to ask questions about situations in her immediate 

environment 

Robert, is a 29 year old man with mild mental retardation and an extreme seizure 

disorder. He has excellent verbal abilities, and an avid curiosity. Robert is particularly 

interested in archaeology. He is learning to read. 

Archaeological Personnel 

Two persons were trained for this study. The first was the archaeologist described in 

the descriptive study of field excavation, who conducted the training for the washing and 

sorting Tasks. The second trainer was a 27 year old woman with a bachelors degree in 
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anthropology and museum studies and two years experience with artifact preparation, who 

conducted the training for the counting task. The training procedures were those described 

in the descriptive study. Personnel not conducting training for a particular task were used to 

conduct the reliability checks. 

Washing Ceramic Artifacts 

Research design. A within subject multiple-baseline design across individual 

participants was used to assess washing ceramic artifacts. This design first called for 

baseline procedures to be applied to each participant The training procedures were then 

applied to the first participant, while baseline procedures continued to be applied to the 

remaining participants. When the first participant showed the effects of training as 

demonstrated by data collected in probes subsequent to each training session, the next 

participant received the intervention procedure, while the remaining participants continued 

baseline conditions. Participants remaining under baseline conditions were assessed 

intermittently to avoid problems associated with extended baselines. However, each 

successive participant was given at least one baseline probe more than the prior participant. 

This procedure continued until all participants received training; training continued until 

each participant reached the criterion for that skill, or showed stability for the task over an 

established minimum number of probes. This minimum number of probes was set at five 

probes more than the number of probes taken for the last participant to reach criterion. 

Experimental control was demonstrated by showing that the behavior changes, in this case 

the ability to wash ceramic artifacts, when, and only when, the training procedures were 

applied. 

The task to be learned was as follows: Ceramic artifacts collected in the field were 

washed in water to remove all soil sediments from the surface. Artifacts were placed in a 

colander, the colander was then placed into a water bath. Each pot sherd was then scrubbed 
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with a brush to remove all soil sediments adhering to the surfaces. The scrubbing process 

needed to be vigorous enough to adequately clean the artifact, yet gentle enough not to 

remove any painted decoration that might be present The scrubbed sherd was then dipped 

into the water bath to remove any remaining sediment or film, placed into a drying rack, 

and allowed to dry. This procedure was repeated until all artifacts in the colander were 

washed. 

FYocedure. The teaching sequence followed the steps in the task analysis, and was 

taught using a hierarchy of procedures that sequentially include: (a) verbal instruction, 

telling the participant what, and how, to do the component skills; (b) modeling, 

demonstrating how to do the task sequence while the participant imitates the behaviors; (c) 

prompts (non verbal cues), such as pointing to the next artifact to be washed, or 

pantomiming the next behavior in the sequence; (d) physical assistance, physically guiding 

the participant's response in a hand over hand fashion.; and (e) social rewards, praising the 

student for correct responses or approximations of a correct response, either verbally or 

through physical actions such as pats on the back. 

Each training session lasted 15 minutes, and consisted of instructing the participant in 

the specific behaviors necessary to complete the task. At the end of the washing sequence 

for each artifact, the artifact was inspected and the participant was both praised and directed 

to the attributes of a clean pot sherd. Each step in the task was monitored. Where specific 

behaviors in the task sequence were not adequately performed, a correction procedure was 

employed using the above teaching sequence of: verbal instruction, modeling, prompts, 

and physical assistance. Social rewards occurred at all levels of successful performance 

within this hierarchy. At the end of each teaching session, a probe was conducted. Training 

was continued until each participant reached the criterion, or demonstrated stabile 

performance over a minimum number of probes. 
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After each fifteen-minute teaching session, a probe was conducted to assess the 

participant's proficiency with respect to the criterion of the overall task. Format for the 

probe consisted of the left to right linear placement of: the drying rack, the dish washing 

tub of clean water, a scrubbing brush and, a colander containing 20 potsherds. The pot 

sherds used in the probe were selected by the archaeologist They consisted of sherds in 

need of washing, and had a minimum of 2.5 square inches of surface area. 

The participant was given the general instruction, "Wash the artifacts." No further 

instructions or cues were given. For non-verbal participants the instruction was 

accompanied with a sign indicating washing. The probe ended when all 20 artifacts had 

been washed and placed in the drying rack, or when a period of five minutes had elapsed 

with no activity. Each probe had to continue for a minimum of 10 minutes, before the five-

minute discontinuation rule could be invoked. There was no maximum time limit if 

progress was being made. 

The washed and dry artifacts in each probe were inspected and rated by two 

archaeologists. The primary rater was the archaeologist who conducted the training, the 

second archaeologist was employed to conduct checks of interobserver reliability. Ceramic 

artifacts were rated in terms of these criteria; 

1. All sediment has been removed from the smooth surface of both sides of the pot 

sherd. 

2. All sediment has been removed from irregular crevices, such as corrugations or 

rims, on both sides of the pot sherd. 

3. Paint on decorated pottery has not been destroyed as the result of the washing 

process-

For a specific pot sherd to meet the criterion of "adequately washed" it had to pass all 

three requirements. An overall criterion of acceptable performance was established at 80% 

proficiency as demonstrated on each probe, over three consecutive probes. This percentage 



was calculated as the number of sherds meeting all three criteria, divided by the total 

number of sherds washed per probe, i.e. 20. After criteriQii was reached by a particular 

participant no further gaining was given, however a minimum of two follow-up probes 

were conducted. The criterion of 80% was established through discussions with Arizona 

State Museum Archaeologists, and reflected existing standards when subjected to the 

experimental procedures and performance criteria set by this study. This criterion was 

established and utilized in a previous study (Gittings, 1994; Gittings, Ghezzi, Bijou, 

Faught, Lee, & Whittlesey, 1989). 

The baseline procedures and conditions were identical with the format described for the 

probes procedures above. The baseline sessions test only for prior knowledge of the skill, 

not for potential ability. As such, each participant was given the general verbal instruction, 

" Here are some artifacts that need washing. Wash them please." Any questions about hou 

to wash them was responded to with " Just do the best you can". Baseline sessions were 

evaluated identically with the probe procedure. 

After three baselines were given to each participant the data were assessed for stability 

which was defined as either consistent performance, or a trend in the opposite direction 

from the desired results expected from training. The participants selected indicated both a 

need for training and stability over baseline conditions. Where stability was not reached in 

three sessions, baseline was continued. 

When each participant had received a minimum of three baseline sessions, the first 

participant began training, having established stability requirements for that participant. 

When effects of training for that participant were demonstrated, the next participant began 

training. This process continued until all participants received training. The criterion set for 

this skill need not be reached by a particular participant before training could be extended to 

the next participant, only that an increase in the performance of the first participant was 

occurring in the desired direction of training. 
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Data collected in baseline and for each probe were graphed and evaluated with respect 

to the established criterion of 80% adequately washed, over three successive probes. 

When this criterion was reached, the participant was considered trained, and received no 

further teaching. Two follow-up probes were made (See Appendix C). 

Interobserver agreement. Agreement between the two archaeologists rating the baseline 

and probes was calculated to ensure that the standards applied to determining if a pot sherd 

had been washed adequately were consistent A fK)int-by-point procedure (Kazdin, 1982) 

was used to calculate this agreement The procedure consisted of each archaeologist 

evaluating the 20 washed pot sherds in each probe. Each potsherd was assessed as being 

adequately washed, or inadequately washed, using the three rating criteria described above. 

Interobserver agreement for the archaeologist's two separate ratings was calculated using 

the equation presented on page 35. 

If interobserver agreement scores revealed a reliability of less than 80 % , a training 

session was conducted. This training session consisted of a discussion of the attributes 

necessary for appropriately washed sherds, and the next probe in the sequence was rated 

by the two raters. The materials from the previous probe were then re-rated individually 

and the agreement was then calculated. Data from the second rating was then used for that 

probe. The primary' rater was the archaeologist that conducted the training and the reliability 

checks were done by a second archaeologist A reliability check was conducted after everv" 

four probes. 

Sorting Ceramic Artifacts 

Research design. A within-subject, multiple-baseline design across individual 

participants was also used to assess the effect of the training procedures with respect to the 
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acquisition of the skill of sorting ceramic artifacts by presence or absence of painted 

decoration. 

Procedure. Ceramic artifacts taken from the field were separated into two categories: 

Artifacts that show remnants of a painted design, decorated sherds; and artifacts that do 

not, non-decorated sherds. Artifacts in a mixture of both categories were placed in a box, 

next each artifact was inspected and compared with a sample, then sorted into its proper 

category. Two aluminum pie plates were used to hold the sorted artifacts. In front of each 

plate was a large sample sherd, one with decoration and one without decoration. Each 

sherd inspjected was compared with these standards and placed in the correct container. 

When the sorting process was complete artifacts were bagged separately in preparation for 

further quantification and analysis. 

The initial teaching of this skill relied on the use of teaching samples consUoicted to 

teach fine distinctions of decorated potsherds. Three sets teaching samples were assembled: 

one made up of potsherds with decoration covering most of the surface of at least one side 

of the potsherd (sherds elaborately decorated on both sides are rare), one of sherds with a 

very small amount of decoration covering one surface, and one of intermediate decorations. 

Each teaching sample contained 25 sherds for a total of 75. A corresponding sample of 75 

non-decorated sherds was also assembled. Non-decorated sherds may contain various 

stains, bums, or physical defects that superficially resemble decoration; the sample of 75 

contained examples of these various conditions. 

Training sessions were conducted with one of the teaching samples starting with the 

least difficult, i.e. the sample with the most obvious decoration. This teaching sample was 

used until the participant could sort this sample with independence and accuracy. Along 

with the sample of 25 decorated sherds, 25 non-decorated sherds were used. The 50 

artifacts were placed in the box together. 
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The teaching procedure consisted of the participant inspecting each sherd, comparing it 

to the sample in front of the pie plate and placing the sherd in the correct container. The 

archaeologist employed the same teaching hierarchy of procedures as in the previous tasks. 

If a response was correct the participant was praised, if the response was incorrect than the 

archaeologist directed the participant to the attribute (or lack thereoQ and modeled the 

correct response. The teaching session ended when the participant correctly sorted the 

teaching sample of 50 artifacts. No time limit was imposed on the teaching sessions. 

After each training session a probe was conducted to assess the participant's 

proficiency with respect to sorting ceramic artifacts according to decoration. The probe 

procedure followed the format of the teaching situation. The participant was given a sample 

of 50 sherds to sort. This sample of sherds was taken from the field and represented real 

materials in need of sorting. Unlike the teaching samples these were not graded according 

to difficulty. Like the teaching samples they represented a mixture of decorated and non-

decorated artifacts but in no specific ratio of decorated to non-decorated. The participants 

were given the general instruction; "Sort these artifacts please. Put the decorated artifacts 

here, and the non-decorated artifacts here". The direction was accompanied with pointing to 

the correct containers respectively. For non-verbal participants a sign indicating sorting 

accompanied this instruction. A probe ended when all artifacts had been sorted, or a period 

of five minutes had elapsed with no activity. A probe needed to last a minimum of 10 

minutes before the five-minute rule could be invoked. There was no maximum time limit 

for a probe as long as progress was being made. 

The sorted ceramic artifacts were inspected for accuracy by two archaeologists. The 

primary rater was the archaeologist that conducted the teaching session, while the second 

archaeologist was employed to conduct checks of interobserver reliability. Reliability 

checks were conducted after every forth probe. A ceramic artifact was classified as 

decorated if it contains any amount of decoration on its surface. Ratings were presented as 
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a percent of accurately sorted artifacts. This percentage was calculated as the number of 

correctly sorted artifacts over the total artifacts sorted times one hundred. An overall 

criterion for this skill was set at a level of 96% accuracy over three consecutive probes. The 

criterion of 96% was established through discussions with Arizona State Museum 

Archaeologists and reflected what was considered to adequately address e.xisting standards 

when subjected to the experimental procedures and performance criteria set by this study. 

After criterion had been reached by a particular participant no further teaching sessions 

were conducted and a minimum of two follow-up probes were made. 

The baseline procedure was identical with the format described for the probes 

procedures above. The baseline sessions tested only for prior knowledge of the skill. As 

such, each participant was told: " I have some artifacts that need to be sorted. Put the 

decorated artifacts here, and the non-decorated here. (One model was provided.) Sort them 

please". Any questions about how to sort them is responded to with " Just do the best you 

can". Baseline sessions were evaluated identically with the probe procedure. 

After each participant had received a minimum of three baseline sessions and stability 

requirements had been met, the first participant began training. Participants selected 

indicated both a need for training, and stability over baseline conditions. When the effects 

of training for the first participant were demonstrated, the second participant began training 

while the remaining participants continued baseline conditions. This process continued until 

all four participants received training. The criterion set for this skill need not be reached by 

a participant before training was extended to the next participant. 

Data collected in baseline and for each probe were graphed and evaluated with respect 

to the established criterion of 96% correctly sorted, over three consecutive probes. When 

this criterion was reached, the participant was considered trained, and received no further 

teaching. A minimum of two follow-up probes were conducted. 
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Interobserver Agreement Agreement was assessed using a point-by-f)oint calculation 

identical with the procedure described for the task of washing ceramic artifacts. 

Counting Ceramic Artifacts 

Research design. The method for assessing the ability to count artifacts employed a 

within-subject changing-criterion design. This design called for a baseline to evaluate the 

initial performance of four participants. When each participant met the criteria for stability, 

training was begun. Counting artifacts was implemented with a counting board. This 

device is a strip of masonite with ten 2.5 inch squares with a dot in the center of each 

square. Below each dot is a numeral that corresponds to an ordinal sequence. The first 

counting board is numbered 1-10, the second 1-20 etc. A total of five counting boards were 

used. Training for this skill consisted of placing a single artifact on a dot in a left to right 

sequence. Training began with a criterion of 10 correct artifacts. When this criterion was 

reached a criterion of 20 was set. This procedure was continued until an overall criterion of 

50 artifacts was reached. Experimental control in this design was demonstrated through 

successive applications of an increasingly demanding criterion for accurate counting. The 

training procedure remained the same for all successive criteria 

Procedure. The task to be learned was as follows: Washed ceramic artifacts were taken 

from their storage bags and emptied into a cardboard box in preparation for counting. The 

box of artifacts was placed next to the counting board. A single artifact was taken and 

placed on a dot on the counting board in a left to right sequence beginning in the upper left 

comer. When each dot of the counting board was covered by a corresponding artifact, or 

no artifacts remained to be counted, the counting sequence was completed and awaited 

inspection by the archaeologist The archaeologist assessed the accuracy and noted the 
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artifact count on a record slip. The counted artifacts were then returned to their storage bag 

along with the rccord slip. 

The instructional procedures for teaching counting artifacts were the same as those 

used for washing artifacts. This task was taught in successive increments of 10 with 

successively larger counting boards (more specifically, successive rows of 10 were added 

to each e.xisting counting board to extend the number of artifacts that could be counted). 

For the purpose of this study, this process stooped when the counting board could 

accommodate 50 artifacts. Teaching sessions and probes were done in progressive units of 

10 until a criterion of 3 consecutive probes of 100% accuracy was met for a specific unit, 

e.g. a counting board of 10. When criterion for a particular board was achieved, the 

criterion was extended by a unit of 10, e.g. from 20 to 30. This process continued until a 

counting board of 50 was mastered. 

Each training session lasted a maximum of 15 minutes, but could be shorter if the 

participant demonstrated proficiency over a number of teaching trials, e.g. three within a 

given teaching session. Each teaching session was followed by a probe. Training was 

continued until each participant met criterion for the overall task or demonstrated stability 

over a minimum number of probes. 

After each training session a probe was conducted to assess the participant's 

proficiency with respect to the specific criterion being addressed in training, and as 

prerequisite to moving to the next criterion. Criterion for successful performance at each 

criterion level was set at three consecutive probes at 100% accuracy. The format for probes 

was similar to the teaching sessions with the exception that no instructions or cues are 

given after the initial direction: "Count these artifacts please". For non-verbal participants 

the instruction was accompanied with a gestural cue in which the archaeologist indicates 

counting by pointing to the first square and motioning from left to right to the end of the 
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first row of the counting board. A probe ended when all dots were covered by artifacts, or 

when no artifacts remained to be counted. 

There are three possible situations with respect to the number of artifacts to be counted 

with a specific counting board. There may be: 

1. More artifacts than dots on the counting board, in which case there will be artifacts 

left over that remain to be counted at another time. 

2. Less artifacts, in which case there will be dots with out artifacts left on the counting 

board. 

3. In some cases the artifacts and dots will correspond exactly. 

In a real counting situation the first two situations are the most probable. During 

teaching sessions all of these situations were practiced. For the first criterion, counting 1-

10, probes were conducted with 10 artifacts, corresponding exactly to the number of the 

counting board. For all successive criteria 11-20 through 40-50, probes alternated between 

the first two situations, i.e. either greater or fewer artifacts than the counting board's final 

number. 

When a probe contained fewer artifacts than the capacity of the counting board, 

artifacts totaled to within five of the total number for that specific counting board, e.g., for 

a probe with a counting board of 40 the number of artifacts would be between 35 and 39. 

For situations of greater numbers of artifacts, the excess was between one and five, e.g., 

for a probe with a counting board of 40 the number of artifacts would be between 41 and 

45. After criterion for a counting board of 50 was reached, a final overall probe procedure 

was made. This procedure was identical to those described above with the exception that 

the number of artifacts to be counted was determined by a rzmdom process, that was 

potentially any number 1 through 55. The number for a probe was determined by selecting 

a card randomly form a deck of cards numbered I through 55. Criterion for the final 
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prcx:edure was the same as for other probes, i.e. three consecutive probes at 100% 

After each probe the participants performance was rated with respect to the accuracy of 

the counting procedure. The accuracy of rating took into account five conditions: 

1. Artifacts are placed in a one to one correspondence with dots on the counting 

board, i.e. no more than one artifact per dot. 

2. Artifacts are placed on the board in a left to right sequence, with no dots left 

uncovered between artifacts. 

3. At the end of a row of 10, the counting sequence begins at the next row and 

proceeds sequentially from left to right. 

4. Leaving excess artifacts uncounted, i.e. excess artifacts are not placed somewhere 

on the counting board, e.g. two artifacts on one dot. 

5. Ending a counting sequence of less than an full board of artifacts on the correct 

number, i.e. artifacts are not moved to other places on the board leaving uncovered 

dots between artifacts, e.g. the last artifact is placed on the final dot. 

These five conditions give rise to four types of errors: (a) an error in one to one 

correspondence with a dot left uncovered between artifacts, (b) an error in one to one 

correspondence with a dot covered by more than one artifact (c) an error in left to right 

sequence, within a row, or between rows, (d) an error associated with artifacts left 

uncounted. 

These errors are not mutually exclusive and a number of errors could occur within a 

particular probe. It is also possible to commit one or more of these errors and still result in 

a completed counting board that is correct, e.g. errors in left to right sequence both within 

and between rows could be made and still result in a final configuration that is correct. 

Thus, for this task, unlike washing or sorting artifacts, it was necessary to obser\'e the 

behavioral sequence within the probe to adequately evaluate it. 
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Probes were rated in two ways. First data were taken as a percentage of correctly 

countcd artifacts divided by the total number of artifacts that could be correctly counted. 

For all but the overall probe, the total number of possible correct responses always equaled 

the capacity of the counting board, i.e. for a counting board of 30,30 would be used as the 

denominator in the calculation for both artifact numbers greater than or less than 30. 

Artifacts were counted as correct up to the first error, after which all other responses were 

counted as incorrect For the overall criterion, a rating of plus (+) indicating a correctly 

counted probe and corresponding to 100%, or minus (-) indicating an incorrectly counted 

board corresponding to 0%, is used. The second part of the rating procedure records the 

type of errors made in the probe. Data concerning types of errors made during a probe were 

treated as a subject of future teaching sessions. In a situation where errors were made yet 

resulted in a correctly counted probe, the probe was scored as 100% and counted toward 

criterion for that particular board. This situation would either be a case of luck, or a self-

correction procedure unique to the particular individual. In either case the situation becomes 

clear as the result of future probes, and does not affect the validity of the rating procedure. 

The criterion of 100% was established through discussions with Arizona State 

Museum Archaeologists and reflected what was considered to adequately address existing 

standards for quantifying artifactual materials under the conditions of the task being taught. 

Baseline was taken to establish both a need for training the ability to count, and to 

justify the use of an adaptive device. Therefore this procedure was applied to determine 

whether a participant could count to 50 without the use of an adaptive device. Participants 

were given a box of 50 artifacts and the request; "Count these artifacts for me please". 

Correct resjx)nses are noted and recorded as a percentage of 50. For non-verbal participants 

this procedure may seem trivial, however there was little alternative without teaching a new 

set of skills prior to baseline, which was not the intent of this study. For any panicipants 



that had a knowledge of signs to indicate counting and numbers, either traditional or 

nontraditional, these were used in the instruction. 

After three baseline trials were made for a participant, the data were assessed for 

stability. Stability was defined as either consistent performance, or a trend in the opposite 

direction from the desired results expected from training. The participants selected indicated 

a need for training. After a minimum of three baseline probes were conducted, training 

began and progressed sequentially with respect to the changing criterion design described-

Data were collected for each baseline session and subsequent training probes were 

graphed and evaluated with respect to the established successive criteria of three 

consecutive probes of 100% accuracy for each criterion through a counting board of 50, 

and for the over all rating. When the criterion for overall performance was reached, no 

further training sessions were conducted. A minimum of two follow-up probes were gi\ en 

See Appendix C). 

Interobserver agreement. Interobserver agreement between the two archaeologists 

rating the baseline and probes was calculated to ensure that the standards applied to 

determining; (a) if an artifact has been counted adequately, and (b) the types of errors that 

were made in a given probe, were objective. A point-by-point procedure was used to 

calculate this agreement. Agreement was calculated separately for counting artifacts and 

error type. The procedure for counting consisted of each archaeologist evaluating the total 

artifact count in each reliability check. Each artifact was assessed as being correctly or 

incorrectly counted, using the rating criteria described above. The same process was used 

for the rating of error type made during a given probe. Interobserver agreement for the 

archaeologist's two separate ratings is calculated using the calculation described on page 

35. 



SURVEY OF OPINIONS 

A survey of opiruons through structured interviews was made to obtain information on 

the benefits and problems of incorporating persons with mental retardation and other 

handicaps into archaeological projects. The archaeologists taking part in the interviews 

represent three layers of organizational hierarchy: Raymond Thompson, director of the 

Arizona State Museum, the institution within which the research takes place; Paul Fish, the 

curator of archeology, under whose research program the archaeological work is 

conducted; and Guadelupe Carpenter, an Arizona State Museum archaeologist, who directs 

the field and laboratory work, and who conducted the training of the participants in this 

research study. 

The format for the interviews was an informal conversation, the procedure for the 

interview was as follows: The interviewer first asks. What are the most important benefits 

and costs of this program, and how do these affect your functioning within your field? 

Only if a topic is not touched on within the informal conversation are further questions 

asked directly, such as: 

1. What, from your perspective, were the most important benefits, both economic 

and social, of incorporating persons with mental retardation and other handicaps 

into archaeological projects? 

2. What, from the perspective of your profession, were the problems you 

encountered in the process of incorporating persons with handicaps into 

archaeological projects? 

3. How were the problems resolved? 

4. What would be your recommendations for the organization and structure of 

future programs? 
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Responses were then recorded and categorized with respect to their organizational, 

professional, economic, or social implications. A second meeting was used to venfy the 

accuracy of the information obtained. 
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CHAPTER FOUR 

E^LILTS 

DESCRIPTIVE HELD STUDY 

Data for the field excavation study provide information on the performance of each 

participant, with respect to the independence with which they used the excavation skills, 

and on their screen identification abilities. 

Field Excavation 

From the field notes of the archaeologist the following ten skills were identified as 

representative of the excavation process. 

1. Uses proper trowel position. 

2. Digs horizontally. 

3. Maintains a level digging surface over the unit area being excavated. 

4. Recognizes artifacts in situ, and works around them until they are fully excavated. 

5. Recognizes high spxats in the excavation unit and excavates to the proper level. 

6. Maintains straight wall over the excavation. 

7. Transfers louse dirt from the excavation without spilling it out of the unit area. 

8. Maintains an adequate rate with respect to volume of dirt being moved. 

9. Maintains an adequate rate with respect to depth of excavation level. 

10. Recognizes a unique artifact or feature in the floor of the unit, e.g. charcoal. 

Associated with the skills identified in archaeological field notes were five categories of 

errors: 

1. Digging vertically, such that a hole is made in the floor of the excavation unit. 

2. Digging horizontally into the walls of the excavation unit. 
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3. Steeping, icneeling, or setting equipment such as a bucket on an artifact causing 

potential damage to that artifact. 

4. Pulling out or removing an artifact or feature before it is fully excavated. 

5. Spilling excavated material outside the excavation unit. 

The 10 skills and 5 errors identified by the archaeologist were used to create an 

instrument to assess the performance of individual participants during excavation sessions 

(see Appendix B). Each participant was observed over 12 five-minute probes and assessed 

with respect to the performance of skills demonstrated and the assistance needed from the 

archaeologist to initiate and maintain a particular skill. Data concerning the skills and the 

errors made by each participant were recorded. 



57 

Table I 

Excavation Performance 

Jill 

Errors 
Skill / Probe 1 2 3 4 5 6 7 8 9 10 11 12 Total 
Digs 
vertically 0 0 0 2 I 0 I 0 0 I 2 0 7 
Digs 
horizontally I 0 0 0 0 0 0 1 1 0 1 0 4 
Steps on 
artifacts etc. 0 0 0 0 0 0 1 0 0 0 0 0 1 
Pulls out 
artifacts 0 0 0 1 0 0 0 0 0 0 0 0 1 
Spills excava
tion material 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 13 
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Table 2 

Excavation Instruction 

Jill 

Probe 
Skill 1 2 3 4 5 6 7 8 9 10 11 12 Total 
Trowel 
position V V V V 4V 8V 
Dig 
horizontally V V V 

2P 
2V 

2P 
5V 

Maintain 
level 

P 
V 2V 4V 3V 3V 

P 
2V 

2P 
15V 

Recognize 
artifact in situ 2V 2V 
Recognize 
high spot V 4V 3V 2V 2V V 2V 15V 
Keep 
straight wall V 

2P 2P 
IV 

Transfers 
louse dirt 3V V 4V 
Adequate rate: 
volume 0 
Adequate rate: 
depth 2V 2V 
Recognize 
unique artifact 

R 
Bn 

R 
Bn 

NR 
Bn 

R2 
3 

Key to Symbols 
V = verbal instruction P = physical guidance 
R = recognized NR = did not recognize 
Bn = Bone Ch = charcoal 
Dfs = dark spots on excavation floor 
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Tables 

Excavation Performance 

Patrick 

Errors 
Skill / Probe 1 2 3 4 5 6 7 8 9 10 11 12 Total 
Digs 
vertically 0 0 0 0 0 0 0 0 0 0 0 0 0 
Digs 
horizontally 0 0 0 0 0 0 1 0 0 0 0 0 1 
Steps on 
artifacts etc. 0 0 0 0 0 0 0 0 0 0 0 0 0 
Pulls out 
artifacts 0 0 0 0 0 0 0 0 0 0 0 0 0 
Spills excava
tion material 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total I 
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Table 4 

Excavation Instruction 

Patrick 

Probe 
Skill 1 2 3 4 5 6 7 8 9 10 11 12 Total 
Trowel 
position 0 
Dig 
horizontally 0 
Maintain 
level 0 
Recognize 
artifact in situ V IV 
Recognize 
high spot 3V 2V V 4V 2V 2V V 15V 
Keep 
straight wall 0 
T ransfers 
louse dirt 0 
Adequate rate: 
volume 2V V V 4V 
Adequate rate: 
depth V 2V 3V V V V V lOV 
Recognize 
unique artifact 

R 
Ch 

R 
Ch 

R 
Dfs 

R3 
3 

Key to Symbols 
V = verbal instruction P = physical guidance 
R = recognized NR = did not recognize 
Bn = Bone Ch = charcoal 
Dfs = dark spots on excavation floor 
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Tables 

Excavation Performance 

Maiia 

Errors 
Skill / Probe I 2 3 4 5 6 7 8 9 10 11 12 Total 
Digs 
vertically 1 2 1 0 0 0 0 0 0 0 0 0 4 
Digs 
horizontally 0 0 0 0 0 0 0 0 0 0 0 0 0 
Steps on 
artifacts etc. 0 0 0 0 0 0 0 0 0 0 0 0 0 
Pulls out 
artifacts 0 0 0 0 1 0 0 0 0 0 0 0 1 
Spills excava
tion material 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 5 
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Table 6 

Excavation Instruction 

Maria 

Probe 
Skill 1 2 3 4 5 6 7 8 9 10 11 12 Total 
Trowel 
position 0 
Dig 
horizontally 0 
Maintain 
level V IV 
Recognize 
artifact in situ V V 2V 
Recognize 
high spot 2V V V V 5V 
Keep 
straight wall V V 2V 
Transfers 
louse dirt 2V V 3V 
Adequate rate: 
volume 0 
Adequate rate: 
depth V IV 
Recognize 
unique artifact 

R 
Ch 

R 
Bn 

R 
Bn? 

R 
Ch 

R 
Ch 

R5 
5 

Key to Symbols 
V = verbal instruction P = physical guidance 
R = recognized NR = did not recognize 
Bn = Bone Ch = charcoal 
Dfs = dark spots on excavation floor 
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Jill. Jill made a total of 13 errors over her 12 probes on her evaluation performance. Of 

her 13 errors, 11 were in two categories, digging vertically, which translates into maiang 

holes in the excavation floor, and digging horizontally into the walls of tlie excavation unit. 

An analysis of the instruction given by the archaeologist is consistent with these errors. 

Skills requiring the most frequent instruction were: using proper trowel position; digging 

horizontally (rather than vertically) over the excavation unit; maintaining a proper level over 

the excavation unit; and recognizing high spots within the unit Jill showed good facility at 

recognizing unique artifacts in the excavation unit, identifying two of three. Data on Jill's 

performance are presented in Tables I and 2. 

Patrick. Patrick made only one error in his 12 five-minute sessions. This error was an 

aborted attempt to dislodge a ceramic artifact sticking out of the excavation wall. Patrick's 

one excavation flaw was that he worked too slowly and carefully. Patrick showed good 

ability to identify unique artifacts and features he encountered, identifying two examples of 

charcoal and one feature consisting of dark spots on the on the excavation floor. Only 

verbal instructions were required to direct Patrick. The data on Patrick's performance are 

presented in Tables 3 and 4. 

Maria. Maria also showed great facility within the excavation procedures. Data for 

Maria's performance indicate that she made only five errors over the 12 five-minute probe 

sessions. Maria learned quickly, with four of her five errors occurring in the first three 

probes in the area of digging vertically. Maria made no errors after the fifth probe. Maria 

also showed facility in identifying unique artifacts, identifying five examples of charcoal 

and bone on the excavation fioor. Data on Maria's performance are presented in Tables 5 

and 6. 
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Interobserver Reliability. Eleven reliability checks were made on a total of 36 probes. 

These checks were conducted with respect to presence or absence of a particular excavation 

skill demonstrated within a probe and the errors that occurred. 

Interobserver agreement for reliability checks for archaeological skills was 88% with a 

range between 70% - 100%. 

Interobserver agreement with respect to errors made in the excavation process was 

86%. Because of the low frequency of occurrence of errors these data were pooled over the 

11 probes and the calculation was based on 12 agreements and two disagreements. 

Screen Identification 

Like the excavation component, procedures in the identification of artifacts in the 

screen focused on both skills and errors. From the archaeologist's field notes three types of 

errors were identified that concerned the possible loss of material: a) transfer of soil from 

the buckets to the artifact screen, b) keeping artifactual material in the screens, and c) 

calling for an evaluation by the archaeologist after the participant has completed the 

identification process zmd before the contents of the screen are dumped. The frequencies of 

the artifact classes identified by each participant were recorded as: correctly identified, 

incorrectly identified, and non-artifactual material misidentified as artifacts. 
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Table? 

Artifact Identification in the Screen 

Jill 

Probe Ceramics Lithics Bone Other Charcoal Shell 

1. 19* 2 1 
19 2 1 

2. 10 I 
10 5 

3. 12 1 
12 1 

4. 6 1 
6 2 

5. 8 2 1 1 
8 2 1 1 

6. 4 1 
4 1 

7. 7 0 
7 1 

8. 5 0 0 
5 4 1 

9. 11 2 1 
11 3 1 

10. 5 0 
5 1 

11. 4 1 
4 1 

12. 6 I 
6 2 

13. 3 1 
3 3 

14. 1 1 1 
1 1 1 

Total 101 11 5 3 
101 26 6 3 

Percent 100 42 83 100 

Key: * Means 19 out of 19 experiences, same for numerators and denominators throughout 
the table. 
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Table8 

Artifact Identification in the Screen 

Patrick 

Probe Ceramics Lithics Bone Other: Charcoal Ground stone 

1. 7* Q 1 
7 1 1 

2. 17 1 1 
17 1 1 

3. 11 0 4 
13 2 4 

4. 10 2 
11 2 

5. 19 3 
19 5 

6. 8 0 
8 1 

7. 6 1 
6 1 

8. 7 l 2 
7 1 2 

9. 3 1 
3 1 

10. 6 2 1 
6 4 1 

11. 7 1 3 
8 2 3 

12. 5 1 
5 1 

13. 1 
2 

14. 7 
7 

15. 3 1 
3 1 

16 3 
4 

Total 119 13 8 5 1 
124 23 8 5 1 

Percent 96 57 100 100 100 

Key: * Means 7 out of 7 experiences, same for numerators and denominators throughout 
the table. 
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Table 9 

Artifact Identification in the Screen 

Maria 

Probe Ceramics Lithics Bone 

1. 10* 1 
10 1 

2. 11 6 I 
13 7 1 

3. 26 2 
26 3 

4. 13 2 
13 3 

5. 20 2 1 
21 2 1 

6. 4 i 
4 3 

7. 9 1 
9 1 

8. 3 0 
3 1 

9. 7 3 1 
7 4 1 

10. o 1 
2 1 

11. 3 3 
4 3 

12. 4 3 
4 3 

13. 2 2 
2 2 

14. o 4 
2 4 

15. 2 
T 

16 4 1 
4 1 

Total 122 32 5 
126 37 5 

Percent 97 86 100 

i 
1 
6 
6 

8 
8 

100 

i 
1 

100 

i 
1 

100 

i 
1 

100 

Key; * Means 19 out of 19 experiences, same for numerators and denominators throughout 
the table. ** Gs means Ground stone, Ob means Obsidian. 
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Table IQ 

Screen Identification 

Artifact Type 
Participant Ceramics Lithics Bone Other 
Jill 
(14 Probes) 

101 
101 = 100% 

11 
26 = 42% 

5 
6 = 83% 

4 
4 = 100% 

Patrick 
(16 F*robes) 

119 
124 = 96% 

13 
23 = 57% 

8 
8 = 100% 

6 
6 = 100% 

Maria 
(16 Probes) 

122 
126 = 97% 

32 
37 = 86% 

5 
5 = 100% 

11 
11 = 100% 
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Table 11 

Errors in Screen Identification 

Errors 
Participant Transferred soil 

from bucket 
to the screen 

Kept material in 
screen 

Called for 
evaluation 

before dumping 
screen 

Total 

Jill 
(14 probes) 4 1 0 5 

Patrick 
(16 probes) 0 3 0 3 

Maria 
(16 probes) 1 4 0 5 
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Jill. Data from screen identification show that Jill demonstrated good facility in 

identifjing ail but one artifact type. For the most common artifact type, ceramic pot sherds, 

Jill identified 101 of 101, making no errors of identification. For the artifact classes of 

bone, charcoal, and shell, Jill identified 9 of the 10 artifacts. Her only mistake was in the 

bone category, identifying 5 of 6. The lithic category proved harder to identify. Jill 

identified 11 of the total of 26. Jill's errors in identification were roughly equally 

distributed over the length of the probes sessions. Thus, it is difficult to establish any 

pattern of improvement in this skill over the progression of the probe sessions. Of a total of 

137 artifacts Jill identified 121, for an accuracy of 88%. 

Jill made five errors in the screen procedures. Four of the five errors, involved spilling 

a small portion of the contents of the bucket of the excavation material or requiring 

assistance in this process. This occurred in all cases when the buckets were filled to the 

top, and seemed too heavy for her. When adjustments were made, filling the bucket to 

three quarters full this did not occur. The only other error made by Jill in the screen process 

was dropping an artifact during inspection, however, she corrected this herself. Data on 

Jill's performance are presented in Table 7. 

Patrick. Data from the screen identification probes demonstrate that Patrick could 

identify artifacts in the screen will a high degree of accuracy. Patrick identified correctly 

119 of 124 ceramic artifacts, 8 of 8 bone artifacts 1 of 1 ground stone artifact, and 5 of 5 

charcoal items. As for Jill, Patrick had the most difficulty with lithic artifacts, identifying 

13 of 23. Also, as with Jill, the data show no pattern with respect to the errors. Of a total of 

161 artifacts Patrick identified 146 an accuracy level of 91%. 

Patrick made three errors in the excavation procedures all around dropping on the 

ground material he was examining from the screen. In each case Patrick corrected this 

error. These data are presented in Table 8. 
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Maria. Maria showed excellent ability to identify artifacts in the screen, of a total of 

179 artifacts she correctly identified 170, for a total accuracy of 95%. This total includes 

122 of 126 ceramic artifacts, 5 of 5 bone artifacts, 8 of 8 charcoal items, and one each of 

shell, ground stone, and obsidian exotic artifacts. Lithic artifacts were also identified at a 

high degree of accuracy. Maria identified 32 of 37 lithic artifacts for an accuracy of 86%. 

Errors in the screen procedure primarily concerned dropping artifacts in the inspection 

process. Four of her five errors were of this type. On each occasion Maria corrected this 

error. Her only other error was spilling material form the bucket on one occasion. These 

data are summarized in Table 9. 

Tables 10 and 11 provide a summary of the performance on the screen identification 

components for all three participants. 

Interobserver Reliability. Eleven reliability checks were made for the identification of 

artifacts in the screens and for errors associated with this process for a total of 46 probes. 

Interobserver agreement of the identification of artifacts was 98%, with a range between 

91% - 100%, and interobserver agreement for errors was 100% . 

EXPERIMENTAL LABORATORY STUDY 

The experimental laboratory study involved three tasks in laboratory archaeology 

typically performed by archaeological personnel: washing ceramic artifacts, sorting ceramic 

artifacts with respect to the presence or absence of painted decoration, and counting ceramic 

artifacts. 



Washing Ceramic Artifacts 

The results of the training procedure on the task of washing ceramic artifacts are 

presented below for the four participants. Data in Figure 1 for each participant are presented 

as the percent correct for a trial of twenty artifacts. Criterion was set at 80% or higher over 

three consecutive probes for the training phase. Data are also shown for two follow-up 

probes. 



73 

Baseline Teaching Follow-Up 
JOO 

~ 
90 

80 ---------
70 

~ 60 

0 
u 

:.; c 50 

~ 
~ 40 

30 

20 

JO 

Probe 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

100 
Baseline Teaching Follow-Up 

90 / 
~ 
(.) 

80 ---
~ 
...... 70 
:.... 

<1'.'. ~ 60 
(.) t: 

(l) ·a E 
0 
u 

:.... ~ c 50 
~ ro 
bi) :.... ~ 

Li: 
(l) ~ u 40 

bl) 

c:: 30 

:-2 
c/) 

20 ro 
~ 

JO 

Probe 2 3 4 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

Baseline Teaching Follow-Up 
J()O 

~ 
90 

80 - - --------
70 

~ 60 
t: 

C: 0 .. u 
> 50 .. c ci'i ~ 

~ 40 

30 

20 

JO 

Probe 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 2 1 



Jill. Jill was given a series of three baseline probes and demonstrated stability over the 

baseline phase at a level of 0% correct on all three trials. .A.fter the first teaching session, 

data on probe four revealed a score of 70%; an increase of 70% over baseline. On the next 

two probes, five and six, Jill's scores were lower with scores of 60% and 

45% respectively. While these values showed a trend in the opposite direction from those 

desired from teaching, they were still substantially higher than baseline. On probe number 

seven Jill scored 85%, her first score above the criterion level, and over the next two 

probes, eight and nine, achieved a criterion level of performance with scores of 90% for 

both. After criterion was achieved training was discontinued. Follow-up levels for washing 

ceramic artifacts were 100% and 95% percent over the two probes given after a period of 

two weeks. Jill showed a rapid response to the training procedures, reaching criterion 

levels of performance after only six training sessions. Follow-up levels showed also that 

skill proficiency was maintained after teaching was discontinued. The data on Jill's 

performance is shown in the upper part of Figure I. 

Tom. Consistent with the multiple baseline across individuals, Tom continued baseline 

conditions until the effects of training were demonstrated by Jill. Tom demonstrated stable 

and consistent scores of 0% for correctly washed artifacts over four baseline probes. The 

first two teaching probes, five and six, showed increases of 20% and 60% respectively 

over baseline levels. Over the next three probes, seven through nine, performance remained 

stable at 65% percent. Over the next seven probes, 10 through 16, Tom showed a general 

trend upward with probes alternating between p)erformances above and below the criterion 

value of 80% or above. The range of performance for the 10 probes was between 55% and 

90%. Tom reached the criterion level of performance over probes 17, 18, and 19, with 

performances of 90%, 85%, and 95% respectively. After the last probe, training was 

discontinued and Tom continued to wash ceramic artifacts. Two follow-up probes were 
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given after a period of two weeks without training, results showed a level of performance 

of 90% and 95%. 

While taking nine more probes and thus nine more teaching sessions than Jill to reach 

criterion levels of performance, Tom showed a responsiveness to the U^ning procedures 

and a general trend of increase in the skill of washing ceramic artifacts. He also 

demonstrated high levels of performance during the follow-up phase. Data on Tom's 

performance are presented in the middle section of Figure 1. 

Steven. Steven maintained baseline conditions over five probes. Unlike the two 

previous participants, he showed some variability in his baseline performance. Baselines 

one and two were consistent and stable with scores of 20%. Baseline three showed an 

increase of 20% to 40%. Baseline probes four and five showed a trend in the opposite 

direction of that expected from training with scores of 30% and 10% respectively. The 

teaching phase began with probe six. Steven showed an immediate and dramatic response 

to training achieving a criterion level of performance over his first three teaching probes 

with scores of 90%, 80%, and 90% respectively. Training was then discontinued and 

Steven continued to wash ceramics without instruction. Follow-up levels demonsu^te an 

increase in performance with scores of 100% and 95%. Data are given for Steven in the 

lower graph of Figure 1. 

Summary. The data for all three p)articipants completing the experimental procedures 

for the task of washing ceramic artifacts were analyzed. As shown in the graphs in Figure 

I, the performance on baseline probes remained stable for all three participants during the 

baseline phase irrespective of the number of baseline probes conducted. The number of 

baseline probes varied from three to five. In the cases of Jill and Tom, performances 

across all baseline probes remained stable at zero, in the case of Steven, performance 



76 

showed a trend in the oppxjsite direction from that desired from training. The effects of the 

training procedures on the skill of washing ceramics are immediately visible as increases in 

the percentages of acceptably washed potsherds. These represent increases of 70%, 60%, 

and 80% over final baseline levels respectively for participants Jill, Tom, and Steven in 

their first probe after teaching was initiated. These data suggest that there is a strong 

positive relationship between skill acquisition and training procedures across all three 

participants. 

Interobserver Reliability. For the total of 50 probes, 19 reliability checks were 

conducted, resulting in interobserver agreement of 82%, with a range of 35% - 100%. 

Rita, f^ta is presented as a special case because she withdrew from the study before 

she reached criterion. E^ta showed a stable and consistent baseline of 0% percent over three 

probes. She was in fact the first participant to receive training in this task. After her third 

baseline probe, Rita began the teaching phase. Over the first two teaching probes, four and 

five, Rita showed modest increases over baseline of 10% and 15% percent respectively. 

Behaviorally however, Rita appeared tentative and to dislike the procedure, particularly 

getting her hands wet On the third teaching probe, probe si.\, Rita's performance 

increased substantially to 85%, 5% over the criterion level. Despite much praise, Rita 

remained unconvinced with regard to the benefits of her participation in the activity'. Over 

probes seven and eight her performance declined to 55% and 45% respectively and her 

behavior clearly demonstrated, through her reluctance to do the task, that she wished not to 

participate, and her wishes were honored. Data for Rita's performance are given in Figure 
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Sorting Ceramic Artifacts 

The results of the training procedures on sorting ceramic artifacts for four participants 

are presented below. 

Rita. Rita was given three baseline probes and showed stability with scores of 82%, 

88%, and 76% correct respectively. Training was initiated after the third baseline and 

showed a continued downward trend after the first teaching session, the score decreasing 

by 12% to 64%. On probe number five, the second probe of the teaching phase, and 

thereafter, the data show a general upward trend toward criterion levels of performance. 

Criterion was reached at the fifteenth probe, after 12 teaching sessions, with the last three 

probes at 96%, 96%, and 98% respectively. The two follow-up probes showed a 

maintenance of proficiency with scores of 96% and 98%, two weeks after training was 

discontinued. 

Rita acquired the skill of sorting ceramic artifacts with respect to the presence or 

absence of painted design as a result of the teaching procedures used in training by the 

archaeologist. Rita's progress toward criterion performance was both slow and steady. 

Although Elita maintained relatively high scores throughout the teaching phase, she did not 

achieve a score above the criterion level until the thirteenth probe with a score of 96%; from 

that time Rita's performzmce never fell below that level reaching over-all criterion within the 

next two probes. Data for Rita are presented in the upper left hand graph in Figure 3. 
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Steven. Steven demonstrated baseline stability over four probes, with respective scores 

of 88%, 96%, 82%, and 86% respectively. Although his scores were high, with one 

probe, number two, above the criterion level, his baseline indicated both stability and a 

need for training if acceptable laboratory standards were to be achieved. 

Steven achieved the over-all criterion level of performance within his first three probes 

in teaching phase, the minimum number of probes necessary to reach over-all criterion. 

His scores were sequentially 96%, 100%, and 100%. His two follow-up scores after 

training was discontinued were both 100%. Steven's performance demonstrated that he 

rapidly acquired the skill of sorting ceramic artifacts and maintained the skill beyond the 

training phase. Data for Steven's performance on this task are presented in the lower left 

hand graph of Figure 3. 

Tom. Tom served as the third participant for this study and showed stability over five 

baseline probes. Tom's performance showed a trend in the opposite direction from that 

expected from training with scores of: 84%, 82%, 76%, 68%, and 62% correct 

respectively. The teaching phase was initiated immediately prior to probe six which yielded 

a score of 90%, 28 percentage points higher than his final baseline. 

Tom reached the criterion level of over-all performance over his next five probes, with 

only one score below the criterion level. Scores for his last three probes of the teaching 

phase were: 100%, 96%, and 98% respectively. The follow-up phase yielded scores of 

98% for each of the two probes. These data presented in the upper right hand graph of 

Figure 3 demonstrate that after a baseline of consistently declining scores, Tom's 

performance responded rapidly to the teaching procedures reaching criterion in only six 

probes. 
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Veronica Veronica was given a series of six baseline probes. These six probes 

shewed stability with scores of: 62%, 46%, 60%, 62%, 54%, and 66%. The final score of 

66% was slightly higher, four points, than the other values but was interpreted as 

consistent with a stable baseline. Due to the over-all stability of the six baseline scores, the 

extended baseline for this participant, and the problems previously mentioned associated 

with extended baseline, the teaching phase was initiated. 

Veronica showed the effects of the training procedures immediately with an increase of 

22 percentage points with a score of 88%. Over the next 11 probes, Veronica showed a 

steady increase toward over-all criterion. Her performances remained high and fluctuated 

just above and below the criterion line. Over-all criterion level was reached in her final three 

probes, 16 through 18, with scores of: 100%, 98%, and 

98% respectively. After training was discontinued for a period of two weeks, Veronica 

showed a maintenance of criterion level skills with scores of 98% and 100% on two 

follow-up probes. Data for Veronica's performance are given in the lower right hand graph 

of Figure 3. 

Figure 3 presents the data for the four participants who participated in sorting ceramic 

artifacts. As is shown in the graphs, performance on baseline probes remained stable for all 

four participants during the baseline phase, irrespective of the number of baseline probes 

conducted. The number of baseline probes varied from three to six. Participants Steven, 

Tom, and Veronica, all showed immediate and significant increases in performance over 

their last baseline probe with increases of 10, 28, and 22 percentage pxjints respectively. 

Subsequent to these increases performances remained high, fluctuating just above and 

below the criterion level until over-all criterion was reached, in the cases of Tom and 

Veronica, or reaching over-all criterion immediately, in the case of Steven. 

This profile was slightly different for Rita. Rita showed a continued decline in 

performance from baseline with a score of 64% for her first probe in the teaching phase. 
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This represented a decline of 12 percentage points form the last baseline probe. On the next 

probe, Rita showed and increase of 40 points with a score of 94%. Although Rita's scores 

remained high, she never reached a criterion level performance imtil her tenth teaching 

probe with a score of 96%. After this performance Rita never fell below criterion; reaching 

criterion over the next two probes and maintaining her performance in the follow-up phase. 

Interobserver Reliability. For the total of 59 probes, 29 reliability checks showed 

interobserver agreement at 99.5% with a range of 96% - 100%. 

Summary. Data from all four participants suggest a strong positive functional 

relationship between training procedures and skills acquired. This functional relationship is 

indicated in the data that demonstrate a stability in the baseline performances of all four 

participants coupled with an increase in performance levels of all four participants 

subsequent to the initiation of training. These training effects were immediate for three of 

the four participants occurring after the first training session, and after two training 

sessions for the remaining participant. Additional support for a positive functional 

relationship is indicated by all the follow-up probes. 

Counting Ceramic Artifacts 

The results of the training procedure on counting artifacts for numbers between I and 

50 are presented below. 

Tom. Data on Tom's performance in counting artifacts are presented graphically in 

Figure 4. It should be noted that Tom demonstrated a stable baseline of 0% correctly 

counted artifacts for all three baseline probes of 50 artifacts. During his three baseline 
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probes Tom would remove the ceramic artifacts placing them in rows of variable length. 

When he completed this removal process he invariably said there were 14. 

Training was initiated with the first criterion of counting 10 artifacts. Tom immediately 

reached criterion for this level in the minimum three probes. Criterion level performances 

were set at three consecutive probes at 100% correct Training for Criterion Two was then 

initiated. In Criterion Two, as with all successive criteria, the probes alternated with more 

or less artifacts than the board would accommodate. Tom again met criterion for the board 

of 20 in the minimum number of probes. This pattern continued for Criterion Three 

through Criterion Five. 

Training was discontinued after Criterion Five was achieved. Criterion Six used the 

counting board of 50 and consisted of probes of randomly selected numbers between I and 

55. Tom again achieved criterion in the minimum three probes. Tom maintained this skill 

over the two probes during follow-up phase. Format for the probes of the follow-up phase 

were identical with that of Criterion Six. Tom made none of the five types of errors 

associated with the training procedure. 
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Veronica. Data for Veronica are presented graphically in Figure 5. Veronica achieved a 

stable baseline of Q% correctly counted artifacts for all three baseline probes of 30 artifacts. 

During baseline conditions Veronica would remove a few artifacts from their box and place 

them on the table. When asked how many artifacts there were she said that she didn't 

know. 

Training was initiated with the counting board of 10 along with the 10 artifacts to 

count, that constituted Criterion One. Over the first four teaching probes Veronica's scores 

remained at 0% resulting from errors in left to right sequence and leaving dots uncovered 

between counted artifacts. Veronica reached criterion over the next five probes and moved 

to Criterion Two after teaching probe number nine. On Criterion two and Criterion three, 

for counting boards of 20 and 30 respectively, Veronica achieved criterion in the minimum 

three probes on each board. 

Despite her criterion performances, on two of the six probes Veronica continued to 

make errors in the procedures as taught, but instituted correction procedures that resulted in 

a correctly counted board. These errors were of the same two types made on Criterion One 

and included both an error in one-to-one correspondence with a dot left uncovered between 

counted artifacts, and an error in left to right sequence within a row. 

It took six probes to achieve a criterion level performance on Criterion Four with 

scores of: 0%, 100%, 0%, 100%, 100%, and 100% respectively for teaching probes 16 

through 22. Interestingly Veronica continued to make errors. She made at least one of the 

four error types in each of the six probes. In her four successful probes these errors were 

corrected leading to a final correctly counted board. Also an interesting feature 

demonstrated in Veronica's performance was that probes with fewer artifacts to count than 

the board would accommodate proved more difficult than probes with a greater number of 

artifacts. On Criterion Five and Criterion Six Veronica made no errors and reached criterion 
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levels of performance in the minimum number of three probes. Follow- up probes also 

showed that criterion levels were maintained after training had been discontinued. 
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Robert. Data for Robert are presented graphically in Figure 6. He achieved a stable 

baseline of Q% correctly counted artifacts for all three baseline probes of 50 artifacts. 

During baseline conditions Robert would systematically remove all of the artifacts from 

their box, scrutinize them individually, comment on their attributes, and place them on the 

table. When asked how many artifacts there were he would say "about twenty". 

Training was initiated after the third baseline with Criterion One consisting of a 

counting board of 10, and 10 artifacts to count Robert met criterion level in the minimum 

of the three probes required. Robert progressed quickly through Criterion Two and 

Criterion Three, also in the minimum number of probes. No errors were associated with 

any of the probes for the three criteria. 

On the third probe of Criterion Four, Robert made errors by leaving dots uncovered 

between counted artifacts and in left to right sequence beginning at number 34. Associated 

with Robert's disability were frequent petite mall seizures. Often within a probe he would 

become momentarily disoriented; he would then reorient himself, find his place on the 

counting board, and continue. Robert made no further errors on the next probe. During the 

next probe Robert had a number of seizures in short succession, and the probe was 

discontinued. On the next two probes Robert made no errors and achieved criterion for 

Criterion Four. 

Criterion Five was met in three successive probes. Training was then discontinued and 

Criterion Six was conducted. Again Robert achieved criterion level performance in the 

minimum three probes. The subsequent two follow-up probes were at criterion level. 

The data for Robert suggest that he rapidly acquired the skills required for this task. 

Criterion levels of performance were quickly achieved with few errors. However, the 

importance of the inclusion of this participant is not only that he acquired the skills so 

readily, but that the adaptive device of the counting board allowed him to compensate for 

the momentary loss of attention resulting from his seizures. Thus the counting board 



allowed Robert to use his sequential and quantitative skills that otherwise could not be 

deployed to quantify items. 
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Steven. Data on Steven's performance in counting is presented graphically in Figure 7. 

T ik-p the preceding participants, Steven achieved a stable baseline of 0% correctly counted 

artifacts for all three baseline probes of 50 artifacts. Initially, however, Steven looked like 

he would not met the criterion of need for training. When asked to count, Steven could 

count by rote to one hundred and above, both accurately and rapidly. But when given 

materials to count, he would count by rote but functionally could not correlate the rote 

number with the ordinal property of the objects being counted. When asked how many 

artifacts there were he would simply say, "I don't know". After three Baseline probes 

training was initiated with Criterion One. 

Steven quickly learned the procedure and met criterion for all five criteria of the 

training phase in the minimum number of probes. Training was discontinued and the over

all criterion. Criterion Six, was conducted. Again Steven achieved criterion level 

performance in the minimum number of probes. 

Steven made his first error that resulted in an incorrectly counted board on his second 

follow-up probe when he left a dot uncovered between otherwise correctly counted 

artifacts. This error was pointed out to him, and three more follow-up probes were 

conducted. Over these probes Steven made no further errors either in procedure or in the 

final count. 
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Interobserver Reliability. For the total of 107 probes, 30 reliability checks for both 

total number and error type was 100%. 

Sunmiarv. The data for the four participants suggest that both the training procedures 

and the adaptive device were effective in achieving proficiency in the task of counting 

ceramic artifacts. The previous multiple baseline designs used extended baseline conditions 

over a number of participants to establish experimental control between the skills 

acquisition of the participant and the training procedures, thus establishing a positive 

functional relationship. 

In the data for each of the participants a functional relationship is demonstrated 

between the training procedures and the skill acquisition of the four participants established 

through their successful performances on the successive criteria as well a maintenance 

demonstrated on the follow-up probes. 

Finally an interesting result is provided in Tables 12 and 13. Table 12 presents an 

analysis of errors made by participants in the study. Table 13 presents the number of 

probes in which errors occurred and the results of these errors with respect to correctly or 

incorrectly counted boards. These data suggest that errors could routinely be made within 

the process but not effect the final product. 
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Table 12 

Tj'pes of Errors in Counting 

Error Type 

Participant 1. 2. 3. 4. Total 

Tom 0 0 0 0 0 

Robert 1 0 2 0 3 

Veronica 5 0 13 1 19 

Steven 1 0 1 0 2 

Error Type; 

1. Error in one-to-one coriTespondence with a dot left uncovered between counted 

artifacts. 

2. Error in one-to-one correspondence with a dot covered by more than one artifact. 

3. Error in left to right sequence, with in a row, or between rows. 

4. Error associated with artifacts left uncounted. 
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Table 13 

Errors in Accuracy 

Participant Number of Resulting in Resulting in 

Probes with Incorrectly Correctly Counted 

Errors Counted Boards Boards 

Tom 0 0 0 

Robert 2 1 I 

Veronica 13 7 6 

Steven 2 1 I 
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SURVEY OF OPINIONS 

The results of a sur\'ey of opimons through stmctured inter\'iews with three 

archaeologists were conducted to obtain information concerning the benefits and problems 

of incorporating persons with mental retardation and other handicaps into archaeological 

projects are presented with respect to economic, professional, social, and organizational 

considerations. 

Economic Considerations 

Each of the archaeologists acknowledged the benefits and economic implications of 

incorporating persons with handicaps from related but somewhat different perspectives. 

For the field archaeologist, it meant employment that would not have otherwise been 

available. This economic relationship was direct, and there were no associated problems 

with this relationship. For the curator of archaeology, a major benefit of the program was 

the ability to have the funds to keep a research team intact, providing stability over periods 

where grant, or other funds were not available. For the museum director, the project was 

seen as positive in the context of the dwindling resources applied to archaeology in the 

1980's and I990's, by bring new resources, both human and economic, to archaeology. 

While the additional funds were seen as a benefit, the museum director thought that 

continued funding for such a program may be a problem, given the uncertainty and ad hoc 

nature of funding sources. In this context a project that incorporates persons with 

handicaps is an additional program to be managed by museum administration. This was not 

seen as a disadvantage of the program but as a concern. 

Professional Considerations 

This area concerned the ability of persons with handicaps to perform archaeological 

tasks and the feasibility of their incorporation into archaeological projects. All three 
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archaeologists viewed their incorporation as a benefit under certain conditions, and 

identified situations in which it caused problems. 

The field archaeologist saw the benefit of a trained work force that could perform 

archaeological tasks and free her to do other archaeological activities in the laboratory such 

as analysis or computer work. She compared her field workers in this study favorably to 

other crews of undergraduates she had supervised in the past. Major concerns centered 

around the quality of supervision, and the biggest issue was the number of persons needing 

supervision at any particular time. This number ranged from four to five trained workers in 

the Iaborator>', to one to two people working in the field. The manageability of these 

numbers, it was felt, determined to a great extent the quality of supervision and thus the 

quality of work performed. The greatest implication of poor quality supervision concerned 

loss or dtunage to artifacts 

For the archaeology curator the major professional benefit concerned the intensity of 

research that could be accomplished. Examples of this intensity concerned projects in 

which the number of fioatation samples was far more than could usually be taken, or the 

water screening of the floor fill looking for minute artifacts or biological material. The 

maintenance of the research team referred to above provide a great deal of fiexibility with 

respect to incorporating various components into a research design traditionally too labor 

intensive with respect to field work or analysis. 

While loss or damage to artifacts was expressed as a concern, a greater concern was 

with record keeping. For the curator, the biggest potential problem was occupying the 

archaeologist's time to an extent that records would not be adequately kept, and data would 

be lost. As with the field archaeologist concern was expressed with respect to numbers of 

persons needing supervision. It was the numbers of persons supervised that was the 

greatest factor that determined supervision and work quality. Cited as a benefit was the 

good publicity that the program brought to the research program. The curator was asked 
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directly if the association with a program that utilized persons with mental retardation hurt 

or helped his professional standing with his peers. His answer was that it neither harmed 

nor helped his standing in the archaeological community. 

For the museum administrator, the program was seen in a larger context. He saw 

Project Origins as being effective in the context that museums have a responsibility to 

society as a whole. The program brought in good publicity by addressing both 

humanitarian and practical concerns. For him the program demonstrated the feasibility of 

using a population of persons not previously used for this work through a redefinition of 

certain archaeological tasks. The skepticism voiced by members of the archaeological 

community was a benefit since it forced a careful program. Initially there was concern for 

damage to artifacts, but as the project demonstrated success in caring for materials, this 

gave way to a greater interest and respect for the higher level abilities of persons with 

handicaps. 

Social Considerations 

The social impact of Project Origins was perceived by all three archaeologists as a 

major benefit of the program. Each of the archaeologists acknowledged the personal 

growth of particular participants with respect to their social functioning within the museum 

and university context Each felt that combining persons with handicaps with 

archaeological personnel was of mutual and reciprocal benefit to both parties. 

Most vocal of the three archaeologists with respect to this issue, was the museum 

director. For him a big benefit was that persons with handicaps involved in the program got 

out of artificial environments into something real; doing real and important things. As a 

result he could see dramatic changes in individuals. The imptortance of the program, for 

him, concerned involving different people with each other, and forced the world to 

recognize persons with handicaps. He also acknowledged a problem with this contact in 
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that it brings specific behavioral aberrations on the part of participants to the forefront. 

Unless addressed, he felt that these behaviors could quickly become the dominant themes 

of interactions between the persons with handicaps and a majority of museum personnel. 

Based on this observation, he identified a need to broker these interactions and isolate the 

problems. 

Organizational Considerations 

While each of the preceding comments have implications for the organization of future 

programs such as Project Origins, specific reference was made to organizational 

components within the interviews. 

A primary concern expressed by all three archaeologists was that the facilities be both 

large enough to accommodate the participants, and situated in an area of the museum that 

would not be disruptive to others. By this it was not meant to be segregated form other 

museum programs or personnel, but compatible with surrounding projects. At times 

Project Origins was located next to classrooms were noise levels caused friction. 

A second concern dealt with the administrative organization of the project. Both the 

curator of archaeology and the museum director saw a benefit to the program that had 

autonomy from other programs. In the history of the Project Origins it was first organized 

completely within the University of Arizona, then as a non-profit organization outside of 

the university structure. Although the program has maintained close ties to both the 

University of Arizona and the Arizona State Museum, it exists fiscally as an autonomous 

organization. This organizational structure is viewed as a more efficient means of operating 

the project, leaving the state museum and the archaeology division free to do the things that 

are appropriate to archaeology, and relegating other issues to the project administration. 

The curator of archaeology felt strongly that the program should be organized as pan 

of something larger than archaeology, and while the direct supervision of participants 
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should be done by archaeological personnel the overall coordination should be done by 

spccial education personnel. 
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CHAPTER FIVE 

DISCUSSION 

Discussion of the findings is presented in the context of the four research questions 

posed for this study. 

CAN YOUTH AND ADULTS WITH MENTAL RETARDATION BETAUGHT TO 

EFFECTIVELY PERFORM TASKS IN ARCHAEOLOGY ORDINARILY PERFORMED 

BY ARCHAEOLOGICAL PERSONNEL? 

The answer to this question was sought in the results of two studies, one a descriptive 

study of field procedures involving excavation of artifacts and their identification in a 

retrieval screen, the other was an experimental study of washing, sorting, and counting 

artifacts in the museum laboratory. 

With respect to the descriptive study involving excavations of artifacts, observation of 

performance was made by archaeological personnel and the primary investigator. The 

observations of the archaeologist were recorded in the form of field notes describing the 

progression of the excavation and the interactions of the archaeologist with the participants. 

The observations of the primary investigator were recorded as rurming behavioral 

observations of all interactions around the excavation process. These observations included 

both participants' behavior with respect to the excavation tasks and verbal interactions 

between archaeological personnel and participants. From theses observations specific skills 

were identified that formed the categories used as the basis of the evaluation of the 

participants (See Appendix B). 

A major feature of the design was the use of the field notes of the archaeologist as the 

source of evaluation materials. Field notes are a primary source of raw data used by 
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archaeologists to make decisions about the progress of an excavation, document results, 

make inferences, and write reports. Their use to identify the important skills necessary for 

participation and their use to consuiict categories used in evaluation and teaching, takes 

advantage of an in situ tool that provided a source of naturally occurring descriptive data. 

For the behavioral researcher these data not only lead to objective categories but serve as a 

window to view what is important to the archaeologist, rather than using the ad hoc notions 

of an outsider. The observations of the behavioral researcher (primary investigator) were 

used not as the primary source of skill identification but as a point of dialog with the 

archaeologist with respect to particular issues that were ambiguous in the field notes. 

During the interaction between the archaeologist and the behavioral investigator, issues 

raised in the field notes were clarified and developed into objective behaviors or statements 

about interactions. The skills that were identified for teaching and evaluation represented 

those that were felt to be important by the primary consumer of the research. 

The field notes of the archaeologist on the field excavation served as the basis for 

identifying ten skills felt to be critical to the excavation process. Along with the skills, five 

error types were also identified. These skills and errors represented the categories of 

assessment, against which competence and skills acquisition were measured (See Appendix 

B). 

Data from the three adults with mental retardation who participated in this study 

demonstrated that they could perform all the excavation tasks required in the context of the 

field situation. Further that instruction by the archaeologist was adequate to train and 

maintain theses skills. In possibly the most intensively scrutinized excavation in history, 

participants demonstrated the ability to use these skills independently while making few 

errors. The nature of the errors made were primarily in form, and were corrected 

immediately. Correction procedures were primarily in the form of verbal directions. At no 

time during the excavation was harm done to an artifact, the site, or the excavation design. 
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In the screen identification phase, the field notes were used to determine errors in the 

screening process, and the sequence for the screen evaluation procedure. The procedure 

called for a final check done by the archaeologist before the contents of the screen were 

discarded. This procedure both allowed the participant to work independently, and 

provided for a final quality control measure so that no unidentified artifacts were lost This 

resulted in a safe and accurate measure of participant proficiency with respect to the 

identification of six artifact categories. 

Data from three participants (the same ones who participated in the excavation study) 

showed a high level of proficiency with respect to the identification of all classes of 

archaeological material. These included ceramic artifacts, bone, and exotic artifacts such as 

charcoal, shell, and obsidian. The one problem area for two participants was with lithic 

artifacts. These artifacts are difficult to identify in the early stages of anyone's 

archaeological development, resembling closely the surrounding rock material in the 

screens. Within the design of the descriptive study little formal teaching was done by the 

archaeologist, as it was in the laboratory. It would be anticipated that formal training on the 

recognition of lithic artifacts with methodology similar to that used to teach the distinctions 

between decorated and non-decorated ceramics would be effective in teaching this skill. 

For both the excavation and screen identification phases of the descriptive study, data 

on the proficiency level and number of errors committed were used to answer the research 

question. It now becomes possible to answer the question " How well can Patrick identify 

artifacts in the screen?", with precise information with respect to identification of spjecific 

artifact types at what proficiency levels. To the question " What are Maria's excavation 

skills?", a precise answer can be given concerning the type of skills Maria possesses and at 

what level of proficiency, along with the type and frequency of errors she committed. 

With respect to the experimental study, the three tasks, washing, sorting, and 

counting ceramic artifacts were included because they represent a represent a wide variety 
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of activities that take place in the laboratory processing of archaeological material. Washing 

artifacts is an almost universal procedure for artifacts coming from the field. Ceramics 

represents one of the more difficult categories of artifacts to wash due to the variability of 

possible surface characteristics, and the potential for damaging decoration that is present 

The inclusion of this task in the study and the demonstration of proficiency on the part of 

participants, provided evidence of an important task that can be done by persons with 

mental retardation with a high degree of proficiency. Success in washing ceramic artifacts 

in this study also suggests a reasonable expectation that other more easily washed artifacts, 

such as lithics, can be washed with proficiency. 

Counting artifacts also represented a task with a universal applicability, prerequisite to 

a variety of procedures. The significance of its inclusion in this study rests with the use of 

an adaptive device that allowed accurate quantification of artifacts. This device, a counting 

board, extended the range of activities for people who can not count in the traditional sense. 

Indeed, concepts of numbers need not be in the participants' behavioral repertoire. Rather 

than number concepts and counting skills, this task requires only that a participant be able 

to place artifacts on a board, consisting of a series of rows dots, in a left to right sequence 

across and between rows. In this case complex concepts were replaced by a straight 

fonvard behavioral sequence. 

To the question "Can Veronica accurately count artifacts"? The answer can now be 

given, "If you are asking can Veronica accurately quantify artifacts, the answer is yes and 

with a high degree of accuracy". In fact what can be said is that Veronica can quantify up to 

50 artifacts consistently with 100% accuracy. For artifact numbers over 50 it can also be 

said that using the quantification system Veronica can quantify higher numbers by counting 

groups of 50 in sequence. Further, Veronica has demonstrated the ability to master 

counting boards of increasing numerical capacities which would suggest that one could 



105 

expect that she could master lager counting boards if that became desirable. Again this 

extends the line of evidence that addresses the first research question. 

The third task, sorting ceramic artifacts, represented a task that is specific to a 

particular archaeological research question. Such a task has less universal application than 

the previous tasks, and may represent a short lived activity in an archaeological project. As 

such, it is important to empirically document the proficiency of participants in such an 

activity if persons with handicaps are to be included in a full range of activities, not merely 

those that occur unchanged over a long period of time. Sorting represents an analytical task 

that extends the range of activities for participants; sorted artifacts and their quantification 

represent one major category of the raw data of archaeology. As was true for counting of 

artifacts, an understanding of the traditional concepts of the categories being sorted was not 

necessary for accuracy. Training in this task was directed toward a teaching of the 

particular attribute, or attributes, that distinguish one artifact from another. Atuibute 

training and a matching to sample artifacts resulted in accurate sorting. Results derived 

from the sorting task provide evidence of the ability of persons with mental retardation to 

perform archaeological procedures normally performed by archaeological personnel. 

To summarize: the three participants all demonsU^ted the ability to perform the 

activities necessary to the excavation and retrieval of artifacts with a high degree of 

proficiency. The participants represented a variety of functioning levels, and levels of 

mental retardation. Tasks covered a broad range of activities that varied form soil removal, 

to digging technique, to artifact recognition. All three subjects demonstrated the ability to 

perform well in all phases of the excavation. The experimental research conducted in this 

study demonstrated that persons with mental retardation can be taught to perform technical 

procedures in laboratory processing and analysis of archaeological materials with a high 

degree of precision. Participants in the study were persons with varying levels of mental 

retardation and exhibited a variety of functioning levels. Successful performance occurred 
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over a wide range of laboratory activities, and represented a broad range of artifact 

processing procedures. The results of both the experimental study of laboratory tasks and 

the descriptive study of field procedures make a strong case for the inclusion of persons 

with handicaps into archaeological projects with respect to both educational and vocational 

opportunities. 

CAN EMPIRICALLY-ESTABLISHED LEARNING PRINCIPLES BE USED TO 

TRAIN, IN AN EFFECTIVE AND POSITIVE MANNER, THE SKILL SEQUENCES 

NECESSARY TO PERFORM ARCHAEOLOGICAL TASKS? 

For persons with mental retardation to be incorporated into archaeological projects it is 

necessary to demonstrate effective methods for teaching and training the necessary skills. 

Since the teachers using these principles are archaeologists with no formal special education 

training, it was important to demonstrate that these methods represented straight forward 

procedures that could be applied within a natural context of archaeological activities. 

Training consisted of a combination of well established learning principles that were 

employed with little modification across the laboratory and the field excavation tasks. 

This process began with a task analysis of archaeological procedures in which the 

components of a particular task were broken down into a sequence of discrete behavioral 

units. These units of behavior became the subject of teaching a particular task and of the 

correction procedures. In the field, these units were established using the field notes of the 

archaeologist. In the laboratory this was done through direct observation of persons 

engaged in the tasks. The training procedures were a series of behavioral techniques that 

included: verbal instruction, modeling, non-verbal cues or prompts, physical assistance and 

social reward for correct performance. These procedures are outlined in Appendix A. 
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Verbal instruction was defined as an unambiguous statement that structures the 

behavioral outcomc of each procedure. It consisted of telling the participant what to do, and 

the expected outcome of the task or procedure. This technique also provided information to 

the participant in the form of verbal cues during the teaching process. Modeling consisted 

of demonstrating to a participant how to do a particular task sequence, while the participant 

imitated the behavior of the teacher. Prompts, or non-verbal cues, were made up of 

behaviors such as pointing to the next artifact to be washed or sorted, or pantomiming the 

next behavior in a sequence. Physical assistance was provided by guiding a participant's 

response in a hand-over-hand fashion allowing them to complete a particular behavioral 

sequence. In addition, positive reinforcement in the context of social rewards were used in 

the form of praising the participant for correct responses or approximations of a correct 

response, either verbally or through physical actions such as pats on the back. 

In the descriptive field study, the evaluation of training also consisted of the data taken 

within the context of the design. Although the design of the field study was descriptive 

rather than experimental, the data were no less objective measures of the ability of the 

participants. These data concern the performance level of each participant with respect to 

specific skills and abilities in both the excavation process and the screen identification 

phase. Data also were taken on the type and frequency of errors made by participants in the 

excavation and screen procedures. In addition to data focusing on the behavior of the 

participants, information was recorded on the type and frequency of the intervention used 

by the archaeologist to instruct and correct errors. These data taken together provide 

information about the skills, abilities, and knowledge of individual participants, the type 

and frequency of errors made by them, and the instructional behavior of the archaeologist. 

In the descriptive field study there was no strict sequence applied to the techniques but 

were used together to teach the skill sequences. However the demonstration that skills were 
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acquired by the participants, at high proficiency levels of performance throughout the 

study, indicates that the teaching procedures were appropriate to the skills being taught. 

In the laboratory study these techniques were delivered in a sequence that represented a 

hierarchy of teaching procedures from least to most intensive. Social reward was used 

throughout the teaching sessions. This sequence was employed during formal teaching 

sessions that constituted training for skills within a particular task. The design of the 

laboratory study was directed toward demonstrating that there was a functional relationship 

between the skills acquisition of the participants and the procedures used to teach the skills. 

This was true both for the skills acquisition of participants within each task, and over the 

three tasks, washing, sorting, and counting artifacts, addressed in the laboratory study. 

The designs incorporated baseline procedures to assess each participants level of 

functioning before the training procedures were implemented. The multiple-baseline across 

individuals design, employed in two of the three tasks (washing and sorting artifacts), 

applied training sequentially to one participant at a time, while the others continued 

extended baseline periods in which they remained untrained. As training effects occurred, 

only when training was applied, it demonstrated a strong functional relationship between 

learning the task and the methods used to teach the task. In the design of the third task 

(counting artifacts), training procedures remained constant as increasingly difficult criteria 

were applied. As each participant demonstrated the ability to perform at increasingly higher 

levels of proficiency, while receiving the same training procedures, it again demonstrated a 

functional relationship between learning the task and the training procedures. 

The data in the context of the specific designs, represented the procedures for 

evaluating the effects of training. As each participant acquired the skills for a particular task 

as demonstrated by meeting the criterion level for that task, it suggested that their exists a 

functional relationship between the teaching procedures and the skills acquired. As these 
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procedures were extended to teach other tasks with other participants the functional 

relationship was increasingly demonstrated. 

In summary, empirically established learning principles were used to teach the 

archaeological skills necessary to perform all activities in both the descriptive study of field 

archaeology and the experimental study of laboratory tasks. These procedures consisted of: 

conducting a task analysis, using a task analysis to teach the necessary skills sequences, 

use of the task analysis procedure to establish objective criteria as a basis from which to 

measure skills acquisition, using principles of systematic instruction employing a hierarchy 

of techniques that employed verbal prompts, modeling, non-verbal cues, physical 

assistance, and positive reinforcement through the use of social reward. These procedures 

were effective in teaching all skills over the two settings of the field and laboratory. Results 

of the two studies showed that all participjants that completed training reached criterion 

levels of performance. The research design of the laboratory study further demonstrated 

that a functional relationship existed between the training procedures and the skills 

acquisition of the participants. 

CAN ARCHAEOLOGICAL PERSONNEL BE TRAINED TO USE APPLIED 

BEHAVIOR PRINCIPLES TO TEACH PERSONS WITH MENTAL RETARDATION 

TO PERFORM ARCHAEOLOGICAL TASKS? 

Training of archaeological personnel in this study consisted of a short orientation to 

behavior analysis principles. Followed by a reading of the training document The ABCS of 

Teaching (Bijou, 1986, See Appendix A). This document outlines basic behavioral 

principles and techniques that include: teaching new behaviors; methods of systematic 

instruction for teaching both knowledge and skills; principles of reinforcement, techniques 

for enhancing, remembering, and generaliang; and techniques and procedures for reducing 
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undesirable behaviors. Reading of this document was followed by a discussions of the 

principles and techniques by archaeological personnel and the primary' investigator, and 

demonstrations of the behavioral techniques with participants that did not take part in the 

experimental studies of the three laboratory tasks. During this time two observations were 

conducted of the two laboratory archaeologists, using the behavior checklist used in 

conjunction with the training document. This checklist evaluated specific behaviors with 

resp)ect to: adhering to design procedures, managing the antecedents of a response, 

managing the consequences of a response, and keeping data (See Appendix A). 

Both archaeologists demonstrated facility with the principles, procedures, and 

techniques presented in training. Two post training observations were conducted during the 

laboratory and field study to see if training was maintained. Both observations 

demonstrated that the skills acquired during training were maintained throughout the 

studies. Although training occurred prior to the experimental study of laboratory tasks, they 

were maintained in the field. Although the design of the study called for retraining of the 

archaeologists if performance was deficient in any area, no sessions were necessary. 

The only training given to participants in both studies was provided by archaeological 

personnel. The best evidence for the ability of archaeologists to use principles of behavior 

analysis to teach persons with mental retardation to perform specific tasks in archaeology, 

is demonstrated by the skill acquisition of the participants over all tasks, and across the two 

studies. In the experimental study all participants reached criterion levels of performance, 

with the exception of one participant who withdrew from the washing task. In the field 

study, each participant reached high levels of proficiency in all the categories of excavation 

and all categories of artifact identification in the screens, with one exception. The exception 

was of lithic identification for two participants. These data suggest that archaeological 

personnel can train and supervise participants efficiently. 
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In addition to the procedures used in training specific skills, both archaeologists 

quickly understood the importance of defining behaviors and results in terms of objective 

categories through empirical methods. This understanding was utilized in developing task 

analyses and developing objective measurement criteria. This last aspect was of particular 

importance, since there are no established criteria in archaeology, for example, of what 

constitutes a clean pot sherd. In order to train persons in this skill it was first necessary to 

define what was meant by a clean potsherd, how we know when it is clean, what skills are 

important to learn in order to clean it, and when training has been effective and can be 

discontinued. The archaeologists realized that without this knowledge, all that is possible 

are subjective impressions, and embraced, and were able to use creatively, the process of 

reliability checks to impose principles of objectivity on the training process. 

The implications of this success is that an ability to train, evaluate, and supervise 

persons with mental retardation efficiently, frees the archaeologist to participate in other 

activities. Although training and supervision add duties to an archaeologist, it also frees 

them to do other more specialized and analytical procedures. The use of a primar\' 

investigator or high level archaeological personnel to wash and sort artifacts may not be the 

most efficient use of human and economic resources. This situation has been often 

documented in archaeological projects where laboratory analysis represents a minor 

percentage of time and expended funds when compared to the excavation phase. A trained 

work force of people with mental retardation who can wash, sort, or count artifacts can 

offer a more efficient use of personnel and extend both the resources and scientific impact 

of a particular archaeological project. 

Such efficient use of personnel is dependent upon the ability of archaeological 

personnel to train and supervise persons with handicaps effectively. The more efficient the 

procedures, the more the artifacts are processed, and the more time archaeological 

personnel are freed for other activities. 
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In summary, both studies demonstrated that archaeological personnel were able to use 

behavioral principles to successfully teach persons with mental retardation to perform a 

variety of archaeological skills. This success was demonstrated through the application of 

specific procedures used to train participants in specific tasks, and as knowledge of the 

general importance of empirically established objective categories of behavioral interactions 

in developing measurement criteria. 

WHAT STRUCTURAL AND ORGANIZATIONAL COMPONENTS WOULD 

ENCOURAGE PERSONNEL IN ARCHAEOLOGY TO EMPLOY PERSONS WITH 

MENTAL RETARDATION AND OTHER HANDICAPS? 

The answer to this question comes from the results of structured interviews with three 

archaeologists. The substance of the interviews makes use of the nine year history of 

Project Origins in which participants with handicaps were involved in a variety of 

archaeological projects of the Arizona State Museum. From the interviews emerge four 

themes that over the course of the years have been incorporated into an organizational 

structure that has governed the participation of persons with handicaps in archaeologicd 

projects, and has been formally referred to as structural mutualism (See Chapter Two and 

Appendix D). The interviews were structured around four main topics of: economic, 

professional, social, and organizational considerations. 

Economic Issues 

The component of economic organization allows for funds to be made available that 

would not ordinarily be applied to archaeological projects. Essential to this concept is the 

demonstration that archaeological personnel can assume the roles of teaching, supervision, 

and ongoing training traditionally conducted by teachers, job coaches, or other special 
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education and rehabilitation personnel. This demonstration has both practical and economic 

implications. 

The practicality of incorporating persons with mental retardation and other handicaps 

into archaeological projects requires that persons be integrated into the normal context and 

supervisory structure of ongoing projects. The use of archaeological personnel to provide 

the day to day training and supervision, both normalizes the work environment, and 

structures for high levels of work quality. A major focus of this research has been to asses 

the role of the archaeologist with respect to these duties. The demonstration of the ability of 

archaeological personnel to provide high quality teaching and ongoing assessment and 

training, supports their use from both an archaeological and educational perspective. 

The economic advantage of using archaeological personnel in roles traditionally 

allocated to educational personnel is that funds for job coaching and educational activities 

are freed and can be assigned to archaeologists, thereby freeing funds in archaeology to be 

allocated to the participants with handicaps in the form of wages or other benefits. This 

reciprocity represents an example of the mutual economic benefit of linking a non-

traditional field, such as archaeology, with populations of persons with handicaps. By this 

process, structural mutualism, funds traditionally reserved for one field can be made 

available to the other. 

The implications of the allocation of non-traditional funds to archaeology has a number 

of benefits identified from the interviews. All of the archaeologists acknowledged the 

economic benefit of this organizational component For the field archaeologist it was 

acknowledged directly as employment. For the curator of archaeology the major benef ̂t 

was in the ability to have the funds to maintain a research intact, providing stability when 

other funds were not available. 
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Professional Issues 

The second theme addressed the professional implications of the project and focused 

upon two issues: the ability of persons with handicaps to perform archaeological tasks at an 

acceptable standard, and concern over the safety of archaeological information and 

materials. This research has focused upon both issues in the experimental and descriptive 

studies. 

A trained work force of persons with handicaps was acknowledged in the structured 

interviews to be a benefit with respect to a number of issues. First it freed the archaeologist 

to pursue a number of other analytical duties. With respect to archaeological research, it 

also allowed for more elaborate and labor intensive components to be incorporated into the 

designs of archaeological projects. Examples of these design elements included, in one 

project, a much greater number of flotation samples being processed. These samples 

provided added more information about the organic material present in soil samples then 

would normally have been gathered. In another example, a water screening procedure of 

floor fill looked for small artifacts which would have been difficult to identify in the 

excavation screens. Finally the work force as assembled in Project Origins, lead to the 

completion of archaeological projects that would not otherwise have been undertaken. 

Concern over the issues of safety to archaeological materials and the integrity of 

information, centered primarily on the ratios of supervisors to participants. With low ratios 

being the most desirable. 

From the interviews, issues important to appropriate organizational structure were 

identified. These included such aspects as; appropriate training of persons with mental 

retardation and other handicaps in the skills necessary to perform various archaeological 

tasks in the laboratory and the field; adequate procedures for monitoring work and 

assessing work quality; ensuring adequate ratios of participants to supervisors; procedures 

that identify and correct errors without harm to archaeological material; a system that 
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reorganizes the duties of archaeological personnel around the skills and abilities of persons 

with handicaps so that they may be productively incorporated; and adaptations of materials 

and tasks as they are traditionally performed. 

A major focus of this research has been to demonstrate that persons with mental 

retardation can perform a variety of field and archaeological tasks with a high degree of 

proficiency. And to demonstrate that proficiency is a combination of training procedures, a 

structural reorganization of tasks as they typically occur, and specific adaptations of 

materials and procedures. 

Social Issues 

A third theme addressed in the structured interviews concerned the social implications 

of bringing together professional archaeologists and persons with handicaps within the 

normalized environment of the museum laboratory and the excavation field. All 

archaeologists felt that this relationship was of reciprocal benefit. That it both extended the 

options of persons with handicaps to real environments doing real work, and provided an 

important forum for their abilities. This relationship also allowed the museum to fulfill its 

responsibility to society in an important and innovative way. Each of the archaeologists 

acknowledged that this relationship needed to be structured so that the interactions were of 

a positive nature. This structure concerned both organizational and logistical issues and are 

discussed below. 

Organizational issues 

The fourth theme addresses the organizational structure of the project itself, that 

incorporates the other issues discussed above. From the structured interviews two major 

topics emerged. The first concerned the division of duties between archaeological and 
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special education personnel, while the second concerned the physical setting and structure 

of the program within the museum. 

Each of the three archaeologists identified constraints with respect to organizing a 

program completely within the discipline of archaeology. All acknowledged the importance 

of a role played by a special educator. These roles included educational, administrative, and 

organizational duties not thought to be appropriate to archaeological personnel. Since the 

major mechanism of funding a project is through the procurement of funds from social 

service agencies, all the archaeologists felt unqualified to assume this role. And it is 

unlikely that an archaeologist would have the background or desire to access these funds. 

All felt that this should be part of the role of the special educator. 

Likewise, it was felt, training procedures in behavior analysis would need to be 

provided by an outside professional. These would include the construction of the training 

sequences, procedures for training the participants, and the construction of instruments to 

measure learning and progress. One specific application of this technical expertise 

concerned the creation of acceptable standards of performance. As an example, when the 

program began there was no objective standard to measure what was an adequately washed 

ceramic pot shed. These needed to be constructed before objective measurements of 

training and performance could be conducted. However, once these procedures had been 

developed, they could be used productively by archaeological {personnel with a minimum of 

help from the special educator. 

One of the main advantages of an organizational structure similar to that used by 

Project Origins, is that it normalizes interactions between archaeologists and persons with 

handicaps. To the extent that an archaeologist becomes a professional special educator this 

uniquely normalized relationship can become compromised. It is important that the support 

of the special educator, to the extent possible, be unobtrusive; and that reorganization and 

adaptation be done within the context of archaeology as it normally occurs, with the special 
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educator taking cues from the archaeologist This was the point of the component of the 

descriptive study that used the field notes of the archaeologist as the basis for procedures 

and evaluation. This balance between special educator (behavioral professional) and 

archaeological personnel will be the challenge of any future projects. 

From the interviews it was apparent that a project have its own autonomy, either within 

the structure of a museum or outside of it. This autonomy allows archaeology to proceed 

in the control of archaeologists, while incorporating the expertise of the behavior analyst. 

This structure provides that the organization of accommodations to persons with handicaps 

occur as a technical consideration added to the design of an archaeological project. This 

does not imply that archaeologists do not have primary responsibility to the participants, 

only that this relationship is orchestrated through the technical expertise of an outside 

professional. When done correctly this is no different than the articulation between 

archaeologists and other professionals whose expertise may be important to an 

archaeological project, such as biologists or geologists. 

The second topic within the organizational theme concerns the physical arrangements 

of projects similar to FYoject Origins. For the archaeologists this concerned the ability to 

isolate certain components of the project, with respect to specific categories of undesirable 

behavior exhibited by participants, while still within the context and location of museum 

environment. It was felt that unless this component was structured into a project, 

undesirable behaviors would quickly become the dominant components of interaction 

between archaeological personnel and the participants with handicaps. 

The ability to isolate such behavior problems can at first glance look like an invitation 

to segregation to special educators. Although there is this danger, an efficient organizational 

structure, rather than segregating, allows for the inclusion of persons with a variety of 

behaviors and problems, by incorporating the ability to address these issues routinely 

within the program. Thus, a physical set up that can tolerate a variety of behaviors, such as 
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loud noises, certain types of aggressive behavior, or inappropriate social behavior, without 

disrupting other components of museum or field operation, is desirable. This is particularly 

important initially for participants who have had limited normalized experiences in 

community-based environments. It should be expected that there will be a period of 

learning appropriate social behaviors. A program that caimot tolerate such behavior, limits 

itself to individuals at the highest functioning levels, and is of limited value with respect to 

training a variety individuals. Adequate facilities can contribute to flexibility allowing a 

program to be structured simultaneously at a nimiber of levels that include periods of 

intensive training, periods of close supervision once trained, and oppwrtunities to be 

integrated into a normalized work force. 

SUMMARY 

The implications of this study have been discussed with respect to the four categories 

posed by the research questions. These questions pertained to the issues involved in the 

incorporation of persons with mental retardation and other handicaps into archaeological 

projects. These issues followed a sequence that sought to demonstrate: a) that youth and 

adults with mental retardation can be taught to effectively perform tasks in archaeology 

ordinarily performed by archaeological personnel; b) that empirically established principles 

can be used to teach, in an effective and positive manner, the skill sequences necessary to 

perform these tasks; and c) that archaeological personnel can be trained to use applied 

behavior principles to teach persons with mental retardation to perform archaeological 

tasks. These questions represented the first three research questions, and were addressed 

by the descriptive and experimental research studies. The results of each study support both 

the inclusion of persons with mental retardation and other handicaps, and the use of 

archaeologists in the non-traditional roles of trainers zmd job coaches. 



119 

The fourth research question concerning the structural components that would allow 

the discipline of archaeology to be used as educational and vocational settings by persons 

with mental handicaps on an ongoing basis, was addressed through structured interviews 

with three archaeologist These interviews supported the view that persons with mental 

retardation and other handicaps could be profitably incorporated into archaeological 

projects, on the basis of an organizational structure called structural mutualism. 



Appendix A 

Training Document 
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THE ABCS OF TEACHING STLDENTS WITH HANDICAPS 

B y  

Sidney W. Bijou 

The University of Arizona 

The ABCs of teaching refers to the techniques of teaching any person any subject-

matter. The emphasis in this outline is on teaching the project participants (severely 

handicapped youth) of Project Origins. 

A stands for the antecedent techniques a teacher must use before a students attempts to 

make the required response in a learning task. These include posturing a student for 

learning, getting a student's attention, giving instructions, and prompting to facilitate the 

correct respxanse. 

B stands for the specific behavior required in the learning task. They consist of 

printing, showing, and answering with words or sentences. 

C stands for consequences of a student's response. The consequences of a correct 

response may be a confirmation, praise, receipt of an object, opportunity to engage in an 

activity, or nothing at all. The consequences of an incorrect response may be a correctional 

statement, a reprimand, or nothing at all. 

S stands for setting conditions or the conditions prevailing during teaching. Setting 

conditions include the physical and emotional state of the child, the physical and social 

situation in the classroom, and the relationship between the teacher and the student 

(rapport). 

Each of the four components of the ABCs is described here in considerable detail. Part 

I of the outline shows how to use these components to teach knowledge, skills, attitudes, 

values, and feelings. Part II describes how to use them to enhance remembering and 
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generalizing project learning, and Part III describes how to use them to reduce and 

eliminate museum lab and excavation job problem behaviors that interfere with learning. 

PART I 

TEACHING NEW CURRICULUM MATERIALS 

I. Antecedents of teaching. 

A. Preparing a student for learning. 

1. Getting a student ready for learning - body position (sitting, standing, etc.) 

and orientation of the head and eyes toward the teacher or the materials. 

2. Getting a student's attention. 

a. Cueing the student, e.g., "Tim, look here." 

b. Responding to a student's attending behavior with instructions to do a 

task. 

c. Instructions should be given while a student 

shows evidence of attending. 

B. Giving instructions in languages (verbal and nonverbal) that are understandable 

to a student. 

C. Helping a student make the correct response by the use of: 

1. Prompts for verbal responses (e.g., giving the initial letter or sound of the 

desired response, "The word begins with s.", or giving the context of the 

correct response, "You were there last Sunday.". 
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2. Prompts for nonverbal responses. This is the same as manual guidance or 

putting a student through the motions of the desired respond, such as folding 

the arms. 

3. Primes. Giving a student a start on the manual response required. In t 

teaching a student to draw a square, the teacher holds the student's hand to 

guide him/her in connecting the first two dots and then takes her hand away. 

4. Modeling. Showing a student what you want him/her to do or say by doing 

it or saying it. 

5. Pointers. Helping a student "to see" the critical features of a modeling act. 

"Watch John; I hold the bottle with one hand and turn the bottle cap with my 

other hand, and then 1 unscrew the cap." 

6. Descriptions or explanations of the required response. 

D. Using teaching materials and displays that are meaningful to a student, e.g., 

pictures, objects, symbols, sounds, and materials, etc. They should be pretested 

for their meaningfulness for a student. 

II. Behavior required in the learning task. 

A. Knowledge (knowing the name of things and how things work). 

1. Classes 

a. Simple discriminations. 

1) Pointing or indicating similarities and differences. 

2) Labeling, naming and describing objects, persons, self, events, 

situations, etc. 

b. Abstract behavior or concept formation. 

1) Colors and forms. 
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2) Relationship words, e.g., "on". 

3) Number concepts, including "more" and "less". 

4) Excavation objects, names, diggings, tools, clothes, etc. 

c. Language behavior about current and past events. 

1) Knowledge about social and physical situations. 

2) Talking about events. 

3) Describing how things work. 

2. Key techniques in teaching knowledge. 

a. Before you begin teaching a knowledge task, be sure the student can 

make the required response. 

b. Make it easy for the student to give the required response (engineer the 

situation). 

c. Do everything possible to get the student to make the correct response 

while he/she is attending to the material and the verbal instructions. Use 

response aids (prompts, props, etc.) as needed, but gradually and 

systematically fade them out 

d. Reinforce the response, and on repeated trials thin the schedule. Begin 

with a 100% reinforcement schedule (continuous) and then use 50%, 

25%, etc. schedules. 

B. Skills (knowing how to do things) 

1 Classes 

a. Body management, locomotion, and manual dexterity. 

1) Gross and fine motor skills. 

2) Coordination, balance, and agility. 

b Self-care 

1) Dressing and undressing, e.g., field boots, overalls, lab coat. 
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2) Toileting 

3) Safety- practiccs 

4) Social behaviors 

c. Communication system 

d. Table marmers 

e. Pre academic skills, e.g., number identification, 

word identification. 

2. Key techniques in teaching skills. 

a. Check to see that the student can make all the component responses of 

the target skill response (these are the prerequisite behaviors for teaching 

a skill). 

b. Make it easy for the student to give the required response (engineer the 

situation). 

c. In teaching a skill, such as making the letter s, begin reinforcing any 

appro.ximation of the letter and then reinforce more and more accurate 

responses. 

d. In teaching a skill with discrete components, such as screwing on a 

bottle cap, begin with the last unit and work backward (backward order 

programming). 

e. Give response aid (props, primes, etc.) and remove then as soon as the 

student shows ability to perform the task without them (fading out your 

supports). This means that while teaching you should always be probing 

to see just how much assistance a student needs to perform the required 

task. 



126 

f. Allow the activity itself to be naturally reinforcing. Achieving new 

motor skills is usually gratifying in itself and needs no contrived 

reinforces. 

g. Add contrived reinforces when the task is not naturally reinforcing. 

When possible, avoid things that are naturally aversive. 

3. Comparison between teaching knowledge and teaching skills. 

a. Teaching knowledge. The emphasis is on getting a student to respond 

to something in the environment or in himself with a consistent 

understandable manual or verbal response. 

b. Teaching skills. The emphasis is on getting a student to respond to 

something in the environment or in himself with a response of a certain 

form; one specifically designed for the purpose, e.g., sweeping with a 

whisk broom. 

C. Attitudes, values, and feelings. 

1. These are forms of behavior that influence the way a student acts in 

academic and social situations. 

2. They are developed in the course of teaching and in the social activities of a 

student. 

. Consequences 

A. For a correct and desirable response. 

I. Positive reinforcer 

a. You should be sure that the reinforcer used is meaningful (functional) 

for a particular student If in doubt, make a quick test by giving the 

student something he can readily do (e.g., taking potsherds out of a bag) 

and making the stimulus (that is being tested for its reinforcing value) 
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contingent on several responses, taken one at a time. If that contingency 

increases the rate, vigor, promptness of the student's responding, that 

stimulus can be used as a positive reinforcer for that student at that time. 

b. Kinds of reinforcers: social, activities, objects, consumables, and 

natural and intrinsic. Natural and intrinsic reinforcers are those produced 

by the response itself. 

c. Tokens and token economies using any of the above. 

d. Reinforcers should be given on an intermittent basis rather 

than after each response (continuous schedule). 

e. No consequence; nothing follows the response. 

B. For an incorrect response. 

1.A correctional procedure follows, such as; "That is not the correct 

response. The correct response is and the teacher repeats the 

instructions. 

2. An aversive consequence. Teacher may say "no", show displeasure, or 

direct time-out from the reinforcement procedure. 

3. No consequence; nothing follows the response (extinction). 

IV. Setting for teaching consists of three categories. 

A. The health and emotional state of a student 

1. Good health status of the student is an asset. 

2. Absence of emotional states (crying, fussing, etc.) and psychological 

states (fatigue, hurts of any kind, etc.) that interferes with responding the 

teaching situation. 

B. The physical and social setting of the work area. 
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C. A good feeling between a student and a teacher is an essential condition 

for making any of the reinforcers effective and for developing favorable 

attitudes toward vocational learning (rapport). 

V. Four highly desirable by-products of teaching according to the procedures 

described: 

A. The development of realistic self-evaluations and self-concepts — a student 

leams to discriminate between the reinforceable and nonreinforceable activities and 

products, i.e., leams to succeed. 

B. The development of independence and persistence in work tasks. 

C. The development of positive attitudes toward work and vocational learning. 

D. The development of attending behavior and concentrating skills. 

PART II 

ENHANCING REMEMBERING AND GENERALIZING 

I. Behaviors learned in the work environment are soon forgotten or do not carry 

over (generalize) to other situations if they are not made to do so. Hence 

effective teaching includes techniques that help remembering and generalizing. 

II. Teaching in ways that enhance remembering and generalizing material learned in 

the work environment. 

A. Enhancing remembering of vocational learning. 

1. Reduce the frequencies of reinforcers as much as possible. That is, begin 

with reinforcement 100% of the time and work toward some low percentage 

such as 25% or even 10% of the time. If the lower percentages slow a 
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student's learning progress, return gradually to the lower percentage again. 

The objcctivc is to rcach a low percentage of reinforcement by the time the 

curriculum goal has been achieved (e.g., sorting the potsherds by color with 

high accuracy or writing the site number within certain tolerance limits). 

a. The lowest percentage of reinforcement that can be used varies from 

student to student depending on his or her performance during the 

thirming process. The minimum percentage of reinforcement is 

determined for each student 

b. Giving reinforcement intermittently results in better remembering than 

reinforcement after each response. 

B. Enhancing generalizing of vocational learning. 

1. During teaching, vary the materials, the instruction, the response aids, the 

teacher (they can be students, aides, or peers), and the contingencies of 

reinforcement That is to say, give training under diversified conditions. 

2. After a task has been learned to criteria, generalization exercises should be 

programmed. 

Example 1: After a student learns sorting potsherds by color, he/she should be given a 

teaching program that would teach (a) that the color of the potsherd is independent of the 

other dimensions of that object, and (b) that colors range in hue and saturation. 

Example 2: After a child has learned to write a certain set of numbers, give him or her 

tasks that vary in the length of the numbers sequence, the composition of the identification 

code (numbers and letters), and the size of the written letters and/or numbers, etc. 
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III. Providing activities throughout the work day that involve new learning. These 

might be group and individual activities, recreational activities, running errands, etc. 

IV. Teaching parents and others in contact with the student how 

to help the student to remember and to generalize wori: learning by 

involving the student inactivities in the home that involve the new learning. 

A. This aspect of remembering and generalizing work learning requires parent 

training and continuous communication between parent and teacher. 

1. Parent training may begin at the time the parent 

participates in the Individual Education Plan (lEP). 

2. Parent training will have to include an orientation 

to the teaching techniques that are used to achieve the lEP goals. 

B. Effective parent-teacher communication is the vehicle 

for describing and explaining the specific accomplishments of a student 

("She now knows the names of fieldwork equipment, lab equipment, and 

specific tasks [labeling, sorting, etc.]") and for showing how such 

achievements may be used in the home (working in the garden -shoveling 

dirt, hauling dirt, etc.). Parents can be given "home programs" for 

remembering and generalizing new learning. 

Part II 

Reducing and Eliminating Problem Behaviors 

that Interfere with Work Learning 
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I. Introduction 

A. In describing the teaching process in Parts I and II, we said nothing about 

managing problem behaviors that interfere with teaching. We deal with that 

problem here. 

B. Reducing problem behavior involves two sets of teaching techniques: 

1. Those aimed at weakening problem behavior 

2. Those aimed at strengthening desirable behavior, e.g., strengthening a 

student's attending behavior. 

II. Techniques for weakening problem behavior. 

A. Begin by classifying the problem behavior into mild or severe forms. 

1. Deal with the mild forms of problem behaviors as part of the teaching 

process; that is, strengthen correct and desirable responses, and weaken 

incorrect and undesirable responses while teaching the curriculum 

material. 

2. Deal with the severe forms of problem behaviors by means of specially 

prepared behavior modification programs (a helper is needed to carry out 

this program). 

a. Define the behavior in objective terms. 

b. Obtain a baseline of its occurrences, set up a program to weaken 

problem behavior and to strengthen desirable behavior based on the 

ABCs, evaluate the effectiveness of the program on the basis of the 

data collected and modify the program as needed. 
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III. Programming the weakening of problem behavior based on the ABCs. 

A. Antecedents. These are the situations that produce problem behavior <?ucb as 

the teacher's instruction to attend or to perform a task, the behavior of another 

student, the behavior of another adult, movement of the group to a new 

activity, etc. 

B. Behavior. Define the behavior in objective terms. 

1. Examples: 

a. Distracting behaviors — fidgeting in chair, pushing lab table, running 

away, putting objects in mouth, tying shoe laces, and running around 

the work environment. 

b. Aggressive behavior ~ verbal threats and hitting others. 

c. Shyness ~ works alone, clings to teacher, and does not talk to other 

students or staff. 

d. Tantrums and sulking ~ crying for things or privileges, whining when 

touched, and sulking. 

2. Some of these problems are generally undesirable (calling a student or staff 

member a dirty name) and some are merely inappropriate (talking during 

instruction time), hence they need differential treatment Those in the first 

category have to be eliminated; those in the second must be related to the 

proper circumstances. 

C. Consequences for undesirable behaviors. 

1. Extinction. No change in the situation on the part of the teacher, the 

students, or the physical environment. This procedure is a difficult 

rocedure to carry out because (a) it requires good control over the entire 

situation, and (b) "slip-ups" can produce intermittent reinforcement and 

strengthen rather than weaken the problem behaviors. 
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2. Aversive stimuli. Stimuli that suppresses behavior. 

a. Some mild forms: 

1) Casual reprimand and demonstration ~ "We do not do that here. 

This is what we do," and demonstrate. 

2) Threats (warning) about loss of desirable activity recreational 

period, part, etc. Follow-up is essential here or threats will not 

inhibit undesirable behaviors. 

3) Removal of a positive reinforcer — a student must have the 

positive reinforcer (such as a token) or be engaged in an activity 

that is reinforcing (such as riding in the field truck) in order for it 

to be removed. 

b. Some severe forms: 

1) Time-out from reinforcement. For time-out to be effective, the 

situation in which the behavior occurs must positively be 

reinforcingand the removal from time-out must be made 

contingent on the student's appropriate behavior. Variations: 

a) Contingent removal of teacher attention (turning away). 

b) Contingent removal of a student from the group but the 

student is placed in a situation in which he/she can see the 

group (exclusion time-out). 

c) Isolation from the group and from others (seclusion time-out). 

2) Overcorrection. The student has to do more than correct the 

situation and is guided through the procedures if necessary. 

3. Key techniques for using aversive stimuli. 

a Begin with the mildest and least restrictive procedures and move to the 

more severe and more restrictive procedures only when necessary. 
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b. Use aversive contingencies only for the defined problem behavior. 

c. Avoid using a severe form of aversive contingencj' for aii interfering 

behavior, from the most undesirable to the most trivial. 

D. Settings 

1. Engineer the social and physical aspects of situations to avoid the 

occurrence of undesirable behaviors. 

2. Work on developing favorable emotional and physiological states replace 

incompatible emotional states with compatible ones, along with removing 

the causes of fatigue and illness. 

IV. Programming the strengthening of desirable behaviors as replacements for 

problem behaviors. 

A. Antecedents 

1. Manual guiding proper behavior. 

2. Give cues for behaviors that avoid the situation producing the undesirable 

behavior (distraction technique). 

3. Point to a student who is showing desirable behavior and prompt similar 

behavior. 

4. Point out appropriate and inappropriate behavior and take the student aside 

and show him/her how to perform the appropriate behavior (contingent 

observation). 

5. Stimulate the opposite behavior, e.g., affection in place of aggression. 

B. Behavior 

1. Select behaviors that facilitate work learning such as attending or accepting 

the job routines. 

2. Select behaviors that improve social adjustment 
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(prosocial behaviors) such as sharing, cooperating, and displaying 

enthusiasm for work learning. 

C. Contingencies for desirable behavior. 

1. Positive reinforcement including: natural, intrinsic, social activity, 

objectives, consumable, and symbols that stand for them. 

2. Negative reinforcement, i.e., relieving the student from some aversive 

stimulation. 

D. Settings 

1. Engineer the situation to encourage the occurrence of desirable behavior. 

2. Work on developing favorable emotional and physiological states. 
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INSTRUCTIONAL CHECKLIST 

Archaeologist: 

Check Number 

Date: 

Setting: 

Adhering to design procedures 
1. Has materials ready before beginning procedure W V P 
2. Presents material according to design procedures W V P 
3. Uses appropriate teaching procedures W V P 
4. Uses teaching procedures in the proper hierarchy W V P 
5. Adheres to explicit criteria for each task W V P 
6. Conducts probes as required in the design W V P 

Managing the antecedents of a response 
7. Obtains subject's attention before giving instructions W V P 
8. Gives instructions according to the design procedures W V P 
9. Gives instructions clearly W V P 
10. Fades instruction when not needed W V P 

Managing the consequences of a response 
11. Gives social reinforcers appropriately according to design procedures W V P 
12. Uses correction procedures appropriate to the design W V P 
13. Manages interfering behaviors effectively W V P 

Keeping data 
14. Completes data forms accurately W V 

Kev: 
W= Well done 
P= Poorly done 
V= Variable 
Bijou, 1986 

Adapted from 
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Appendix B 

Field Study Notes and Forms 
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ARCHAEOLOGIST HELD NOTES 

Observation One. [Fifteen minute observation in five minute intervals] 

Patrick 1. 

Setting: excavation unit 

1/13/95 

1:50 

Patrick is using a trowel very well, he goes down in the unit very carefully. 

1 asked him to place the bucket inside the unit, since it was getting very deep and it was 

difficult to put the dirt in iL 

1:55 

1 directed Pat to go down a little more because he was scrapping only the surface verv* 

carefully. 

1 went down into the pit with a trowel to show Patrick how to go down deeper since we 

have to dig to the level of 10 cm. 

2:00 

Now Pat is digging very well and going a lot faster. 

He doesn't try to pull out the artifact from the surface even though he saw something that 

looked like a rock. 

Observation Two. [Fifteen minute observation in five minute intervals] 

Patrick 2. 

Setting: excavation unit 

1/13/95 
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2:10 

There is a burrow pit close to the north wall of the unit, and Patrick was tr>'ing to dig inside 

of this pit I told him "don't do it" because the materials inside the pit have been misplaced 

and are not in their original place. 

2:15 

I told him to move the bucket that was in his way. 

2:20 

Patrick is doing very good work, slow, careful and leveled all the time. He is not making 

holes or pumping artifacts out. 

I showed him a place close to the wall that was a little higher than the rest. 

Patrick filled a total of seven buckets of dirt and dug 5 cm. 

Observation Three. [Fifteen minute observation in five minute intervals] 

Jill 1. 

Setting: excavation unit 

1/18/95 

12:10 

Jill is taking the trowel for the first time. She is maintaining the trowel very well. 

12:15 

[No notes] 

12:20 

Jill is learning about digging down by level. She is very good using the Dust pan [scoop] 

to take the dirt out, and digging horizontally. She asked me many times: " Why are we 

taking out the dirt?". But overall she was good and took the dirt out with the dust pan. 



140 

Obsen'ation Four. [Fifteen minute observ'ation in five minute intervals] 

Maria 1. 

Setting: excavation unit 

1/18/95 

12:35 

Maria is maintaining the trowel very well, she is digging horizontally and is maintaining the 

level in the half of the unit in which she was working. After she finished one small level, 

she moved all the louse dirt and began to remove the next two or three cm. 

12:40 

I told Maria to dig more in the middle of the unit because she was leaving a bump in the 

center and she did. She is digging— moving the louse dirt and putting the dirt into the 

bucket— doing the process very well. 

12:45 

1 told her that the center of the unit was higher and she began to go down two or three cm. 

in that section of the unit. 

She did a very good job. 

Observation Five. [Fifteen minute observation in five minute intervals] 

Jill 2. 

Setting: artifact screen 

1/18/95 

1:00 
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She is looking for sherds very well in the screens, she knows what the sherds look like. 

She asked me for identification of things several times. She found one lithic and placed it in 

the red bowl. 

1:05 

She identified sherds very well. 

1:10 

Jill began to work with another two buckets of dirt, her identification of sherds is very 

good. 

Evaluation of artifacts retrieved form the screens 

From two buckets of dirt Jill identified 52 sherds, 2 lithics, 2 rocks. 

Observation Six. [Fifteen minute observation in five minute intervals] 

Patrick 3. 

Setting: artifact screen 

1/18/95 

1:25 

Patrick spread the gravel in the screen making it easy to find the artifacts. 

1:30 

He didn't identify one sherd. 

1:35 

On evaluation Patrick identified 54 sherds, 1 rock, one lithic not identified. 

Observation Seven. [Fifteen minute observation in five minute intervals] 

Patrick 4. 

Setting: excavation unit 
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1/18/95 

1:40 

I gave him indications [directions] for the level of the floor of the unit in the center section 

because there was a bump in the middle. 

1:45 

1 showed and explained Pat that he should scrape deeper because he was taking out a very 

thin level at a time. 

1:50 

I told Pat to dig a little deeper. Patrick maneuvered the trowel very well, but he doesn't 

move a lot of dirt. 

Observation Eight. [Fifteen minute observation in five minute intervals] 

Maria 2. 

Setting: excavation unit 

1/18/95 

2:00 

1 gave Maria directions to dig in the middle of the unit that was a little higher than the 

edges. 

2:05 

Maria is moving a lot of dirt. She has two buckets full already (2:07) and she is digging 

horizontally. 

2:10\ 

I gave indications not to pull out two big sherds that she found, and to work around them. 

Overall she is doing the process very well. 
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Observation Nine. [Fifteen minute observation in five minute intervals] 

Jill 3. 

Setting: artifact screen 

1/18/95 

2:15 

[No notes] 

2:20 

[No notes] 

2:25 

Jill in screens missed 1 sherd, 1 shell, and one bone. She identified 26 sherds, and two 

rocks. 

Observation Ten. [Fifteen minute observation in five minute intervals] 

Maria 3. 

Setting: artifact screen 

1/18/95 

2:35 

Maria in screens. I gave Maria directions to spread the gravel in the screens in order to see 

the artifacts. 

2:40 

I showed Maria a piece of charcoal that I found, and later she identified another piece. She 

identified a debitage fragment after I showed her a basalt core. 
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2:45 

Maria identified 22 sherds, 3 lithics, 1 charcoal, and 3 rocks. She missed 1 sherd, 1 lithic, 

and one piece of charcoal. 
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ARCHAEOLOGIST / PARTICIPANT INTERACTION 

OBSERVATION ONE 

[Patrick#!. 1/13/95] 

Setting: Patrick (P) is in the excavation unit about 60 cm deep using a trowel to dig the 1X2 

m test unit. Lupita (L) sits outside the unit and gives P directions and takes notes. 

1:50 

P digs horizontally (uses horizontal sweeping movements to loosen the dirt deepening the 

unit slowly over a large surface area) and transfers the louse dirt into a scoop which is then 

in turn placed in a galvanized bucket that sits on the edge above the excavation unit. 

L "O K P it's better if you have the bucket in the unit." 

P puts the bucket in the unit and continues to transfer the louse dirt. 

L"Good." 

L"Hot?" 

P "Yes" 

L "Do you want to take off your jacket ?" 

P "No it's O K." Continues digging. 

1:55 

L "You can go a little deeper, a little more down." 

P "How's that?" 

L " Um, more. 

P" How's that?" 

L "Go down a little more." 

P "I filled up the bucket." Laughs. 

L " Ready?" Reaches down for the bucket 

P " Hand hands bucket to L, L places bucket on the side of the unit. 
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P takes off his jacket, and hands it to L. 

L " Yes it's getting warm." Places the jacket on the side of the unit. 

L " O K P try to go deeper in the comer". L goes down into the unit and begins to dig. P 

stands back and observes her. 

L while digging, "You are doing it very well, only we need to go down 10 cm. L digs to 

desired level. Because we have to go down 10 cm." 

2:00 

P resumes digging. 

L gets out of unit and continues to take notes. Gun shots are heard a short distance away 

off to the East. No one responds. 

P lifts another, the second, filled bucket and hands it to L. 

P continues digging and begins to uncover a large stone. 

L " What's that?", indicating the stone. 

P continues working. 

OBSERVATIONTWO 

[Patrick #2. 1/13/95] 

Setting is a continuation of the previous observation. 

2:10 

P works carefully around a partially excavated stone artifact. 

L " That's good [work] P." 

L cleans louse dirt from around the edges of the excavation unit with a shovel, then returns 

to her previous position at the north end of the excavation unit. 

L "Try to go down to this level", L points to a specific spot in the unit, then indicates the 

area to take down with a sweeping hand motion. 

P hands L the third filled bucket. 
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L places the bucket on the side of the unit next to the other two. 

2:15 

P continues to dig horizontally with the trowel, working in silence. 

L "Very good. Do you want to move your bucket, it's in the way?" 

P "Yes." P moves the bucket and continues to dig in the spot previously occupied by the 

bucket. 

L" Very Good." 

P "Huh?" 

L"Very good." 

P "Thanks", continues digging. 

P lifts fourth filled bucket and sets it on the side of the unit next to the others. 

L goes and gets and empty bucket and hands it to P. 

P resumes digging 

2;20 

L "You can go down a little more", points to the back of the excavation unit. 

P "O K". 

P Fills bucket number five and gives it to L. 

L "The last bucket"; hands P an empty bucket. 

P continues working. 

L looking over to me, "Patrick is so good". 

L to P, "Do you like this?" 

P " Yes." 

P " Which way do you want me to go?", indicates where he is digging. 

L indicates the area around where P pointed. 

P " You keep me from digging too far down; laughs. 
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OBSERVATIONTHREE 

[Jill # 1. 1/18,'95] 

Setting: Jill is working in the excavation unit Inside the unit there is a bucket, and scoop. 

Jill holds a trowel, and is digging horizontally. Lupita is inside of the unit giving 

directions, feedback and taking notes. 

12:10 

J " I've got it," indicates the louse soil in the unit with her trowel. 

L " OK put it in the bucket". L reaches into the unit, takes the scoop and holds it as J 

pushes the louse dirt into it. L transfers dirt from the scoop into the bucket. 

L pointing to an area within the unit," This is the level, take it down," uses a seeping 

motion to indicate the area to be excavated. 

J " I found this," points to an object. 

L "Yes that's pottery." 

J points to another object, "A rock". 

L "Yes a rock. Very good." 

L points to an area, "Over here, take all this down". 

J continues to dig. 

L "Work toward this wall." 

L "We are looking for pottery". 

J through out the procedures works but continually exhibits stereotypical language e.g. 

"Lupita, I got um.", "What's it for?"," I like you" to which L various responds to or 

ignores. The language is non-stop over long periods. 

J "Pita I like it." 

L "Do you?" 

J "Why you doin um?" 

L " Why, because we are looking for pottery." 



J continues to work and talk, e.g. "I got um". 

L holds J's hand and guides the digging process and ignores the stream of repetiti 

language (RL). 

12:15 

L "OK keep to the same level." 

J(RL) 

L"We have to take this down by levels." 

J continues digging. 

L"Keep going down to the level." 

J continues digging amidst (RL). 

L"Very good." 

J "I found this", points to an object on the floor. 

L "OK leave it there." 

L " When you find something, you work around it." 

L guides J's hand holding the trowel around the artifact in the floor. 

L "Do you like doing this?" 

J "Yes" 

L"Very good". 

J continues digging. 

L gets empty bucket and returns to the unit. 

J continues digging, "This too?", indicates an area with her trowel. 

L "Yes all of it. Good." 

12:20 

L points to area, "Dig here". 

J continues digging. 

L "Now you can keep going down." 
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J points to small sherd on the unit floor, then picks it up. 

L "OK put it in the buckct". 

J points to a large sherd. 

L "Yes it is a big sherd. Is it painted or plain?" 

J does not answer question, "Yeah". 

L pointing a high place in the unit, "See here it looks like a mound. See?" 

J "Over here?" 

L "No, here", L points, "We have to take it down". 

J "Why?" 

L "Because we have to take it down to the same level", L points to the correct level. 

L Indicates to J the need to use a scoop when sufficient louse dirt has been excavated. 

L "You can just get it when you need it." 

L Keep going." 

J "Why?" continues digging. 

L "I am going to make this line to show you where to dig." L draws a line around the area 

she wishes excavated. 

OBSERVATION FOUR 

[Maria# 1. 1/18/95] 

Setting Maria is in the excavation unit Lupita sits on the southeast edge of the unit taking 

notes and giving Maria general directions with respect to the work she wants done. 

12:35 

M digs horizontally in the southern end of the unit." 

L "Very good Maria." 

M digs, working backward from the southern end of the unit, then from the sides of the 

unit toward the center, a massing a pile of louse dirt in front of her. 
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L "You cold?" 

M"No." 

L"OK." 

L "OfC, now that you have a large amount of dirt it is good to take out the louse dirt." 

M Uses the scoop emd trowel to transfer the dirt into the bucket. She works carefully, onlv' 

transferring dirt that she has previously excavated and does not touch unexcavated portions 

of the unit. 

M fills the bucket then hands it to L who sets it on the side of the unit. 

L " OK Maria do it the same way", points to the area she wishes excavated. 

M begins to dig. 

L "Yeah, very good, go ail the way around." 

M works as L indicated. 

12:40 

M picks up empty bucket from the side of the unit, fills it with excavated dirt, and hands it 

to L who places it beside the first, then continues to dig. 

L " Keep working that way, because everything has to be at the same level." 

L gives M an empty bucket and M sets it in the unit and continues digging, amassing a 

central pile of dirt in front of her. 

M uses scoop and trowel to transfer dirt into bucket number three. 

12:45 

M fills bucket, "OK", calling L. 

L"OK." 

M waits for L to reach down and take the bucket, which L does. 

M continues to dig. 

L "Yeah, very good Maria because it is the part that is higher", L indicates the area Maria is 

excavating. 
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L "Very gcxxl." 

M continues digging then fills the fourth bucket to the very top. 

M "Here Lupita." M lifts the heavy bucket and hands it to L. 

L "Too Heavy?" 

M "Holy Cow [in Spanish]!" Laughs and continues digging. 

OBSERVATION HVE 

[Jill #2. 1/18/95] 

Setting Lupita and Jill stand at either end of the excavation screen containing two buckets of 

unsifted dirt. 

1:00 

J&L shake the screen. 

L "Take your bowl and put it here", indicates an area in J's right hand comer of the screen. 

J does as directed. 

J looks for artifacts and places objects in the bowl. 

L "What are you looking for?" 

J "Pottery." 

L "What else?" 

J "Stones." 

J "This is a rock." 

L "Let me see. Yes it's a rock." 

L " If your not able to see anything, move the gravel", L models spreading the gravel 

around and looking for artifacts, 

L Takes J's hand and props her through the activity. 

J "This is too? Its a rock?" J holds up a rock. 

L"Yes". 
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J&L The above interaction occurs three more times in succession. 

J "I found this", holds up an objecL 

L "What is it?" 

J "Rock." 

L "A rock or pottery?" 

J "Pottery." 

L "No, it's a rock." 

J "What about this, pottery?" 

L"No it's not." 

L "Move the gravel around so you can see better", models. 

1:05 

J "Lupita I found this", holds up objects, and not waiting for a response form L places the 

object in her artifact bowl. [ This behavioral sequence occurs four more times in rapid 

succession.] 

J " Found this Lupita", holds up objects waits for L to inspect. 

L " Perhaps it's a lithic put it in the bowl." 

J continues looking. 

L "Do you see anymore?" 

J "Yes", continues to show L rocks who identifies them as such. 

L "Do you see anymore ceramics?" 

J picks up small sherd "'bout this sherd?". 

L "Yes. Yeah good job." 

L "Dump the screen." 

J does so. 

J goes and picks up a bucket, it's a little too heavy and she begins to spill some of the 

contents, L quickly assists, and together the dump the contents into the screen. 
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L "Now go get another one." 

J "Too heavy." 

L "No, you can do it." Laughs. 

J " Picks up bucket and without assistance transfers the contents into the screen. 

L& J shake screen, 

J picks up large sherd and puts it into the bowl. "I found this." 

1:10 

Picks up a number of objects and without speaking places them into the bowl. 

J "This", holds up an object for L's inspection. 

L "Yeah that's a rock." 

J&L [This interaction is repeated an number of time. All objects J holds up are rocks.] 

J holding up and object, "Does this go in there?" 

L "No, it's a rock." Laughs. 

J "This?", holds up a sherd. 

L does not answer immediately. 

J places the object in the bowl. 

L holds up an object. "What's this?" 

L"Rock?" 

J "Rock." 

L "No, it's a lithic, we're going to take it; this one too", holds up another object. 

L looking into the screen, "Any more?". 

J "1 don't see any." 

L "OK we're finished. 

L Shows J the lithics L found. 

[Review of artifacts collected] 
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J identified 52 out of 52 sherds, and 2 out of 4 lithics. She failed to identify 2 lithics, and 

identified two rocks as artifacts. The sherds ranged in size from l/8in square, to 1x3 in. to 

2x2 in. L showed J the characteristics of the lithics missed, and described them as " Just 

like sharp rocks". 

OBSERVATION SIX 

[Patrick #3. 1/18/95] 

Setting Patrick and Lupita prepare to identify artifacts in the screen. 

1:25 

L "OK Patrick empty two buckets in the screen." 

P does as directed. 

P "Ready?" 

L&P shake screen. 

L hands P the artifact bowl. 

P places objects from the screen into the bowl. 

L points to an object in the screen, "What's this?". 

P "A worm, a little creature." 

L&P laugh. 

P continues to look for artifacts in silence, moving the gravel around in the screen with one 

hand and picking up objects, discarding them back into the screen or placing them into the 

bowl, with the other. 

1:30 

L "Is that it?" 

P"Yeah." 

L inspects the screen. 

P joins in the inspection. 
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L"OK." 

P dumps the screen. 

P places the contents of two more buckets into the screen. 

P&L shake the screen. 

P without conversation looks for artifacts using the same procedure described above. 

L "What's that?", points to an insect egg. 

P laughs, "All right", indicating he is through with the screen. 

L inspects. Picks up a large stone object, 'This is a lithic", shows to P. 

L"OK." 

P dumps the remaining contents of the screen. 

1:35 

P hands artifact bowl to L, "Here you go". 

L inspects contents. 

[Evaluation of artifacts from the screen] 

P identified 54 of 54 sherds, failed to identify one possible lithic, and identified one rock as 

an artifact 

OBSERVATION SEVEN 

[Pau^ck#4. 1/18/95] 

Setting: Patrick and Lupita stand on the side of the excavation unit. Lupita is giving Patrick 

instructions indicating where the high spots are, and giving him the general excavation 

strategy. Lupita sits on the southeast comer of the unit, giving directions and taking notes. 

1:40 

P enters the unit and begins digging in the area indicated by L's directions, as being high. 

He uses the trowel to dig, then transfers the louse dirt into a scoop and then into a bucket. 

He works around a large stone object in the fioor of the unit. 
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1:45 

L gets into the pit 

L "OK Pat, this is good but you can go deeper, that way you can move more dirt." 

P digs. 

L"A little more— deeper." 

P digs. 

L "Yeah, a little more." 

P digs. 

L"Yeah." 

L holds the scoop for P. 

L "Dig around these materials, the rock. If you dig around it, it will come out." 

P continues digging. 

L gets out of unit, sits down and continues note taking. 

P fills bucket, picks it up and hands it to L. 

P "Here you go." 

P takes off his jacket and returns to excavation. 

1:50 

P continues to work digging in silence. Fills second bucket to one half full. 

OBSERVATION EIGHT 

[Maria #2. 1/1895] 

Setting: Maria is in the excavation unit. Lupita sits on the east side giving instructions and 

taking notes. 

2:00 

M excavates with the trowel back from the north end of the unit and in from the sides. She 

works rapidly and transfers the louse dirt into a bucket filling it. 
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M "OK Pita " stands and hands bucket to L who gives her an empty bucket. 

2:05 

M continues digging, transferring louse dirt into the bucket and, moving the bucket around 

when it gets in the way. 

L scrutinizes M's work closely but does not speak. 

M fills second bucket and hands to L without conversation. 

L receives the bucket and gives M an empty one, also without word. 

M continues digging. 

L points to a spot in the unit, "Don't go any deeper here". 

L "Have you seen any charcoal?" 

M points to a place on the floor of the unit. 

L "Charcoal?" 

M"yes." 

L "No, charcoal is black spots. Have you seen any?" 

M"No." 

L "No, I don't think so.' 

M begins to dig. 

L "No, don't go over there." 

2:10 

M continues working. 

L"Good." 

L " If you find big sherds [points to a large artifact embedded in the floor of the unit] like 

that one, work around it — leave it there." 

L "OK give me that bucket. 

M hands the third bucket to L, who in turn hands M an empty one. 

M continues digging. 
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L "Good Maria, good form." 

M continues digging. She gets up and changes her position. As she does so she steps on 

the large sherd left in place on the unit floor. 

L "Careful Maria, you'll break that sherd. Better take it out." 

M uses her trowel, and digging horizontally removes the sherd and hands it to L who 

places it in the filled bucket on the side of the unit. 

M continues the excavation process, filling bucket number four. 

M hands the filled bucket to L. 

L receives the bucket and sets it down. 

L hands M a large brush and an empty bucket and directs her to sweep up all the louse dirt 

into the scoop and put it into the bucket. [ This being the last evacuation activity for the 

day.] 

OBSERVATION NINE 

[Jill #3. 1/18/95] 

Setting: Jill and Lupita stand on opposite ends of the excavation screen. Two buckets of 

dirt are in the screen waiting to be sifted. 

2:15 

L "OK Jill." 

L&J shake the screen. 

L walks away from the screen to the excavation unit ten feet away to direct Maria who is 

using a brush to clean up the excavation unit 

J begins looking for artifacts, picking up objects and looking at them closely and 

differentially placing them in the artifact bowl or discarding them back into the screen. 

2:20 

J holds up an object and Lupita returns to the screen. 
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L "Yes we're going to take this one, it's a flake." 

J holds up a number of objccts in quick succcssion all of which Lupita identifies as rocks 

and J discards back into the screen. 

L holds up an object she has taken form the screen, "What's this?". 

J "Rock." 

L "No. Bone or shell." 

J "Shell." 

L"Yes." 

L "Ok", indicating the contents of the screen with a sweeping motion of her hand. 

J "Yes." 

L"Dump it." 

J does so. 

L "Jill can you help me with these", indicating the filled buckets. 

J Too heavy." 

L "No, you can do it; I'll help." 

J&L each transfer the contents of one bucket into the screen. 

J&L shake the screen. 

J looks for artifacts as described above. 

J holds up object for L's inspection, "This". 

L"Yes." 

J places the object in the artifact bowl. 

J continues to hold up objects, saying "Lupita I found this", that Lupita identifies invariably 

as rocks. 

L "What are you looking for?" 

J "Pottery." 

L "What else?" 
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L "Shell." 

J repeats, "Shell". 

L "Sea shell." 

J "Yeah, sea shell." 

J holds up object, "Found this". 

L "What is it?" 

L "Rock? No it's a sherd." 

L hands the sherd back to J who places it in the artifact bowl. 

L "OK dump it" 

[Evaluation of materials taken form the screen.] 

Jill identified 25 of 25 sherd, asking Lupita about one. She failed to identify one shell 

fragment. And identified two rocks as artifacts. Also one object was identified as a possible 

flake. 

OBSERVATION TEN 

[Maria #3. 1/18/95] 

Setting: Maria and Lupita are standing in front of the screen. 

2:35 

L "OK Maria." 

M empties the contents of two buckets into the screen. 

L&M shake the screen. 

L "Go and get the red bowl." 

M repeats, "Red bowl". 

M gets the bowl and returns to the screen, and shakes it again by herself. She then begins 

to identify artifacts, placing them in the bowl. 

L "What are we looking for?" 
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M does not immediate answer, but continues to look for artifacts, then to herself, "Sherds". 

M holds up objcct. 

L "What is it?" 

M"Lithic." 

L "Maybe, No it's not, but it looks like one. 

M holds up another object, "Bone?" 

L "No it's not." 

L reaches for an object in the screen, and shows it to M. 

L 'This is charcoal, see it is very dark. See if you can find some." 

M repeats, "Very dark". 

L"Yes, very dark." 

M looks in the screens and picks up an object and shows it to L. 

L "Yep charcoal, very good." 

L holds the piece of charcoal, "To identify it you can scratch a little piece off like this", she 

demonstrates. 

M observes, then returns to searching the screen. 

2:40 

M picks up object. 

L "It's a rock." 

L "Ok", indicating the readiness to dump the contents of the screens. 

M "Yes", indicating that she has found all the artifacts she can. 

L picks up a large object about the size of a fist, "This is a core. See they took some flakes 

from here", points to places on the stone. 

M looks in the screen and picks up an object and shows it to L. 

L "Yeah, it's not a core, but it's a fiake." 

L "Ok" indicates to dump the screen contents. 
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M does so. 

2:45 

M empties the third and last bucket into the screen, and shakes the screen by herself. 

M begins to identify artifacts and stores them in her hand. 

L "Get your bowl." 

M reaches down on the ground by the screen, picks up the artifact bowl, and transfers the 

artifacts stored in her hand to the bowl. 

M continues looking. 

L "At first look for all the sherds, then look for the others." 

M "Now?" 

M holds up small white object for L's inspection. 

L ignores. 

L "You don't see any more sherds? Now you can start looking for charcoal." 

M looks at a number of objects using the scratch technique, discarding each in turn saying, 

"Not charcoal". 

M holds up object. 

L "What's that, a sharp rock?" 

M"Alithic." 

L"Yeahalithic." 

L "No more?" 

M " No more'" but continues looking. 

L inspects screen, holds up object for M's inspection. 

M "A sherd. Yeah." 

2:50 

[Evaluation of materials taken form the screens.] 



164 

Maria identified 22 of 23 sherds, 3 of 4 lithics and 1 of 2 charcoal fragments. She failed to 

identify one sherd. She also failed to identify 1 lithic, a basalt core, and 1 piece of charcoal, 

however both these items were artifact classes encountered for the first time. 
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EXCAVATION EVALUATION DATA FORM 

Name: 

Probe#: 

Date: 

Rater 

Reliability: 

SKILLS DEMONSTRATED 
1. Uses proper trowel Position MINUTES 
1 2. 3. 4. 5. 
2. Digs horizontally 
1 2. 3. 4. | 5 .  
3. Maintains level over unit area 
1 2. 3. 4. 15 .  
4. Recognizes artifacts in situ and digs around them 
1 2. 3. 4. 5. 
5. Recognizes high spot 
I 2. 3. 4. 5. 
6. Maintains straight walls 
I 2. 3. 4. 5. 
7. Transfers louse dirt 
1 2_ 3. 4. 5. 
8. Maintains adec uate rate: Volume 
1 2. 3. 4. 5. 
9. Maintains adea uate rate: Depth 
I 2. 3. 4. 5. 

10. Recognizes a unique artifact or feature e.g. charcoal. 
1 2- 3. 4. 5. 

Key: 
I = done independently V = required verbal cue P = required physical assistance or model 

ERRORS 
I. Digs vertically i.e. Makes holes in floor 
I 2. 3. 4. 5. 

2. Digs horizontally in walls 
I 2. 13 .  4. 5. 

3. Steps or kneels on artifacts 
1 2. 3. 4. 5. 

4. Pulls out artifacts before excavation is complete 
1 2. 3. 4. 5. 

5. Spills soil from buckets outside of unit 
1 2. 3. 4. 5. 
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Screen Evaluation 

Data Form 

Name: 

Probe #; 

Date: 

Rater 

Reliability: 

ERROR ANALYSIS 

Transfer of soil 
from bucket Done Well Required Assistance Spilled Material 

Kept material 
in screen Yes No 

Called for evaluation 
did not dump screen 
before evaluation Yes No 

ARTIFACT IDENTIHCATION 

Identified Not Identified Misidentified 

Sherds: 

Lithics: 

Shell: 

Bone: 

Charcoal: 

Other 

Description of Errors: 

Sorting Frequencies: 
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Laboratory Study Forms 



Washing Artifacts 

NAME-

PROBE#: 

SCORE-

TIME 

RATER: 

RELIABIUTY: 

NAME 

PROBE#: 

SCORE: 

TIME 

RATER: 

REUABIUTY; 

NAME-

PROBE#: 

SCORE: 

TIME-

RATER: 

REUABILITY 



Sorting Ceramic Artifacts 

Participant: 

Probe#: 

E)ecorated: 

Plain: 

Percent Correct: 

Raten 

Reliability: 

Participant 

Probe #: 

Decorated: 

Plain: 

Percent Correct: 

Raten 

Reliability: 

Participant: 

Probe#: 

Decorated: 

Plain: 

Percent Correct: 

Raten 

Reliability: 



Counting Ceramic Artifacts 
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NAME-

PROBE#: 

RATEE^ 

BOARD: 

SCORE: 

ERROR TYPES: 

I- Error in one to one correspondence with a dot left uncovered between counted 

artifacts. . 

2. Error in one to one correspondence with a dot covered by more than one 

artifact . 

3. Error in left to right sequence with in a row. . 

4. Error in left to right sequence between rows. . 

5. Error associated with artifacts left uncounted. 

FEUABIUTY: 

COMMENTS: 

NAME 

PROBE#: 

RATER: 

BOARD: 

SCORE: 

ERROR TYPES: 

1. Error in one to one correspondence with a dot left uncovered between counted 

artifacts. . 

2. Error in one to one correspondence with a dot covered by more than one 

artifact. . 

3. Error in left to right sequence with in a row. 

4. Error in left to right sequence between rows. . 

5. Error associated with artifacts left uncounted. 

REUABIUTY: 

COMMENTS: 



Appendix D 

An Outline of SUnctural Mutualism 



172 

STRUCTURAL MUTUALISM 

Slruclui'al Mutualism is a conceptual model of employment that describes the situation 

of bringing two previously separate entities into a new interacting unit. In this case, one 

entity represents a population of persons with handicaps, and the other represents a 

nontraditional vocational placement, archaeology. Where previously each separate entity 

used its own resources and methodologies to pursue its own separate ends, a new structure 

is created in which they now jointly advance the goals of each through a new deployment 

of human, economic, and material resources. This relationship is shown schematically in 

the diagram below. 

Resources A Resources B 

Goals A Goals B 

Reorganizatloi 
Structural 
Mutualism 

Adaptation 

Resources A 4 B 

ORG. 

Goals A B 
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There are several important aspects to note in the above diagram. 

The circles A and B could represent a variety' of entities including individual persons, 

organizations, or entire fields or disciplines. 

The rectangles surrounding each circle represent the situational context in which the 

individual entity exists. This situational context includes the specific history, resources, 

goals, methodologies, and personnel that make up the entire range of interactions of the 

specific entity in question. 

The major mechanisms of structural mutualism concern the reorganization of resources 

and the adaptation of materials, methods, and procedures. What is formed in this process, 

shown as circle C, is neither A nor B as they existed previously, but a new entity existing 

in a combined interactive field, or context, shown by the surrounding rectangle that 

represents the combined situational contexts of both A and B. 

Finally, while a new entity is formed and resources and methodologies are pooled, the 

major goals of each of the previously separate entities remain intact. Thus, the model of 

structural mutualism seeks to increase the availability of potential employment opportunities 

by systematically developing jobs in areas not traditionally accessed by persons with severe 

handicaps. Unlike traditional models of competitive and supported employment that train 

and place persons with handicaps into existing positions within the work environment, 

structural mutualism is a systemic model, that targets the system as a whole for adaptation 

and change. The organizational entities, their personnel, physical environments, materials, 

methods, and procedures as well as the persons with handicaps themselves all serve as 

units subject to adaptation, modification, and reorganization. Thus, structural mutualism 

governs the situation where potential jobs are available, but a substantial change in 

structural organization is necessary in order to access them. Initially, no empty "niches" 

exist in which to place a person in the traditional model of competitive or supported 

employment. However, if a structural reorganization is possible, a substantial number of 
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"niches" may be made available. In this way, structural mutualism has the potential to 

create jobs that did not previously exist and, do so, for a number of people simultaneously. 

The number of persons being determined by the scale of the reorganization. The application 

of the model of structural mutualism may be conceptualized as four phases: identification, 

reorganization, adaptation, and operation. 

Identification 

Creatively this is the most critical phase, for it is here that nontraditional work 

opportunities are identified. What makes a work opportunity nontraditional is not simply 

that a particular area has gone unaccessed, but that a new theoretical structure is necessarv' 

to provide the conceptual framework to identify an existing structure, or situation, as 

having the potential to provide vocational opportunities for persons with handicaps (as was 

the case in archaeology). 

Thus, it is the situation that while many potential jobs may exist, they are nested within 

more complex chains of related and unrelated tasks that may comprise the working day of a 

single individual. Structural mutualism allows for the identification of such potential tasks, 

teasing them apart from other job duties, and the creation of new regimes of interactions 

that deploy staff (now comprising a work force of persons with and without specific 

handicaps) according to their abilities and directed toward a mutual goal. This is a different 

situation from, and should not be confused with, an enclave approach, in which a group of 

persons with handicaps are based physically along side non-handicapped workers, but 

function as a autonomous unit. 

In addition to the identification of potential jobs, the identification phase is the time in 

which: mutual goals are identified and defined; cooperative agreements are explored; 

cooperating personnel are identified; role assignments and reorganization are discussed, 

and economic and material resources and their allocations are proposed. Finally, if the 
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emerging structure is of significant mutual benefit, a commitment to reorganization is 

agreed upon and the process moves to the next phase. It should be stressed that the 

organizational entities may be of any size and may involve small or large numbers of 

persons and or resources. 

Reorganization 

The reorganization phase concerns the logistical reallocation of resources and the 

construction of new regimes of interaction, as the two previously separate entities come 

together. The two major sources of reorganization concern the duties of personnel and the 

expenditures of economic resources. Thus, the reorganization has both a social and 

economic impact The major mechanism of social change concerns the use of non-

educational professionals to provide training, job coaching, and supervision for persons 

with severe handicaps who have now assumed a portion of the job duties previously done 

by other staff. Along with this deployment of personnel is a concomitant shift in economic 

resources such that moneys previously paid to the staff member (in our case an 

archaeologist) is now paid to the worker with a severe handicap, and moneys directed 

toward keeping a person with a severe handicap supported in meaningful employment is 

directed toward the cooperating entity (i.e., the employer who pays the archaeologists 

salary e.g. the state museum). It is through this social and economic cooperation that the 

mutual goals of: (1) the creation of new employment opportunities for persons with 

handicaps; and (2) the result of more work being accomplished, are achieved. 

Adaptation 

As stated previously, the two major mechanisms of structural mutualism are 

reorganization and adaptation. During the reorganization phase, only existing resources are 

used to solve the many potential problems. The adaptation phase deals with the 
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construction of new materials, procedures, and equipment, not previously existing. 

Personnel training is the largest adaptation and occurs during this time. 

Operation 

The final phase is operation, under which the daily and routine operation occurs. Here 

job routines and duties are outlined and education and growth plans are constructed. In 

addition to daily operations, evaluation procedures are constructed and employed to ensure 

adequate maintenance and progress. Although presented as a linear sequence, the process 

described is a dynamic one, with the four phases operating together, and often 

simultaneously, such that new tasks are identified, new systems of organization are created 

and ongoing adaptations are created to solve emerging problems. 

Pragmatic and A.xiomatic Features 

The model of structural mutualism contains both pragmatic and axiomatic features. The 

pragmatic features of the model provide a conceptual framework that allows nontraditional 

vocational options to be accessed by persons with severe handicaps, and address the 

problems encountered in the construction and operation of the entity formed by the process 

outlined above. 

A.xiomatic features, on the other hand, represent philosophical and ethical decisions 

incorporated into the model, and take three basic forms. The first insists upon integrated 

community-based work environments for all vocational activities. The model identifies 

three levels of integration: physical, social, and professional, which serve as the basis for 

all interactions. 

The second insists upon each person being kept, to the fullest extent possible, in touch 

with the vocational enterprise as a whole. Persons with severe handicaps are often placed 

into vocational situations where they work on small and isolated aspects of a much larger 
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enterprise or product of which, they neither know, nor share. It is difficult to derive 

meaning from one's own actions if their ultimate result is unknown; thus, this provision is 

formally structured into the model. 

The third axiomatic feature of the model calls for the construction of a growth plan that 

incorporates issues of personnel growth and development into an individual's ongoing 

work schedule. An area identified for growth may be time consuming and represent an area 

or activity that may never be a vocational option in a competitive sense, but serves the 

function of providing satisfaction or providing an understanding that brings the individual 

closer to his or her vocation as a whole. Thus, the range of potential tasks and activities, as 

well as what might constitute acceptable prerequisite behavior for an individual's 

participation, is greatly expanded under this model. 

The interaction between pragmatic and axiomatic features systematically structures a 

balance between production issues (i.e., rate and quality of work produced) and issues of 

personal growth. This balance is agreed upon form the outset and structured into the model 

and gives structural mutualism its special quality. An important point to understand about 

the model of structural mutualism is that not all of the interactions within the workday must 

be of mutual benefit to each party (at least in a traditional sense), but only the sum total of 

all of the interactions on both sides are necessary to perpetuate and maintain this symbiotic 

relationship. 

Decoupling Meaningful Work from Wages 

Perhaps the most controversial aspect of the structural mutualism model is its decision 

to independently evaluate situations that provide opportunities for meaningful work, from 

wages paid for that work. There is an ordered sequence that insists first on meaningful 

work. Then to secure wages for that work. It is a distinction between a desired career and a 

job. It is a situation that is familiar to anyone in an academic profession, moving from 
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student, to apprentice, to graduate assistant, to a full fledged member of a field. Meaningful 

work is dcfmcd as work that is by its nature reinforcing through the act of performing it, 

and is defined in terms of the axiomatic features described above. Under this model work 

may start as paid employment or as student internship. 

Wages for persons with handicaps can be trivial, often amounting to only a few cents 

an hour, coupled with long periods of inactivity and boredom. This relationship although 

traditional, is not by its nature necessary, and need not be coupled. The goal of structural 

mutualism is paid employment but not, however, at the expense of meaningful work. 

These situations may be decoupled, and through this process lead to more fulfilling and 

creative opportunities, both vocationally and educationally, for persons with handicaps. 

Horizontal and Vertical Mobility 

The model of structural mutudism was created to address a specific situation, and as 

such. Is a unique response directed toward solving a specific set of problems. Specifically 

it addresses the situation of combining previously separate entities into a new and 

interacting unit It must address considerable problems, posed by the reorganization and 

adaptation of two existing structures. Thus, unlike many traditional models, it is a very 

intrusive procedure. Structural mutualism, then, should only be applied to certain situations 

where a number of criteria can be met. The concepts of horizontal and vertical mobility 

were developed to describe a situations where a program of structural mutualism may be 

positively employed. 

Horizontal mobility refers to the range of particular tasks that may be accessed by a 

person with a severe handicap at a given functional level. That is, given an individual's 

existing abilities and knowledge, how many different tasks are available for that person to 

do? These tasks may represent long sequences of complex tasks or very small parts of 

longer tasks. The horizontal mobility of a person within a particular work environment is 
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determined by the nimiber of different tasks available for participation by that specific 

individual. If the number of tasks is large, then there is high horizontal mobility for that 

person. If the tasks are few, then horizontal mobility is low. Horizontal mobility is defined 

without respect to major training considerations. It asks the question: How many tasks 

may a particular individual be integrated into, given that person's existing functioning 

level? 

Vertical mobility refers to the range of potential activities within a single task that can 

be accessed by a person as each particular task is learned and mastered. It represents work 

options for an individual that are increased as a direct function of training and learning. A 

complex task comprised of many discrete tasks that may be accomplished by an individual 

as the sequential skills are mastered offers that individual a high vertical mobility. A given 

task consisting of one or a few discrete behaviors requiring few skills to be mastered offers 

an individual low vertical mobility for that task. Vertical mobility asks the question: Do a 

person's work options increase as that person leams and masters the tasks given to him and 

her? 

The best candidates for implementation of a model of structural mutualism, given its 

level of intrusiveness, are situations, or disciplines, with a wide array of potential tasks. 

Many of these tasks should have a low entry level, ensuring high horizontal mobility for 

persons with severe handicaps. In addition, many of the tasks should have a range of 

complexity that provides the individual increasing options as new skills are learned and 

mastered. It is this dynamic relationship between a large number of tasks and their 

increasing complexity that makes it worthwhile for all those participating to invest the time 

and energy into the reorganization and adaptation necessary to the creation of such a new 

entity. 
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APPUCATION OF THE MODEL OF STRUCTURAL MUTUALISM 

The model of structural mutualism '.vas used to organize Project Origins around three 

levels of participation. These organizationai levels provide a range of support as varied as 

those provided to persons in traditional models of work activity, sheltered work, supported 

or competitive employment, while existing in an integrated and community-based 

environment. This system as used in a large scale archaeological project on the Marana 

platform mound (Fish, Fish, & Madsen, 1992) and are described below. 

Level I Activities 

Level I organization structures for the participation of anyone at virtually any level of 

functioning. Archaeologists and special educators combine expertise to provide a system of 

u^ning and supervision in which persons with severe handicaps learn and perform tasks 

specific to the initiation and completion of archaeological projects. 

Interaction of professional staff and student workers occurs primarily as a self-

contained unit, with all activities being accomplished independently of outside groups or 

members. Here, current functioning levels are determined, a growth and training plan is 

established, specific skills are taught, social behaviors are addressed, and adaptive and 

appropriate behaviors shaped and substituted for inappropriate or interfering ones. 

Archaeologists assigned to this level of organization undergo the most intensive 

reorganization of previous job duties. The archaeologist now functions as a teacher, job 

coach, and supervisor. In addition to these duties, the archaeologist has responsibilities for 

the construction of daily work programs and the deployment of personnel in a system of 

job sharing that will effectively lead to the completion of complex archaeological tasks. The 

archaeologists, however, do not assume responsibility for completing these tasks 

themselves as they did previously. The special educator's function is to instruct the 

archaeologist in techniques and procedures that will allow for effective performance of the 
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new job duties. This role of preparing the archaeologist to function adequately as a job 

coach and superv isor of persons with severe handicaps is critical to the model of structural 

mutualism, for it is the main vehicle by which economic resources, originating in the 

special education field, can be channeled into archaeology, thus freeing significant 

economic resources in archaeology which can then, in turn, be directed to persons with 

severe handicaps in the form of wages. 

Level I organization structures for levels of supervision and training traditionally 

reserved for and provided by models of work activity zmd sheltered work. However, 

within this model ail activities concern meaningful work (i.e., work that is valued by 

society and needs to be done) in integrated and normalized settings. The use of non-

educational specialists ensures both integration with non handicapped professionals and the 

mechanism for funding of both persons with and without specific disabilities. 

Level II 

Since Project Origins is nested within the larger orgzmizational structure of the Arizona 

State Museum (as well as other participating agencies) many integrated opportunities are 

available. Level II organization provides for the integration of individuals or small groups 

of workers trained under the Level I structure into archaeological projects of other agencies 

(i.e., autonomous groups within the ASM or private archaeological agencies). 

Under this organizational structure, the reorgcuiization of the archaeologist's previous 

job duties is less intensive. Here, the archaeologist assumes primarily a facilitator's role 

that increases the independent functioning of a student/worker into a normalized work 

force. Special duties of archaeological staff include supervision of workers on the job, data 

collection and record keeping, as well as making adaptations in schedules, sequences, or 

equipment. Since student workers have already been u^ned, training responsibilities occur 

only for new or unfamiliar tasks or settings. 
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Student-workerand staff interaction comprise between ten and fifty percent of actual 

working time and the salary paid to the archaeologist by the various agencies reflects this 

proportional relationship. Level II structiu^ organization reflects work activities normally 

supported under models of supported employment. 

Level 111 

These interactions represent a student/worker operating totally within an outside 

agency. All supervision and training is provided by the outside cooperating agency with 

minimal support being provided by Level 1 staff of Project Origins. This level of interaction 

represents the situation traditionally referred to as competitive employment It should be 

noted that all three levels operate within the project simultaneously, and a single student 

worker may be involved in activities on more than one level within a single workday. 

In summary, structural mutualism was presented as an alternative to employment 

models of sheltered work, supported, and competitive employment. It describes the 

situation of bringing together two previously separate entities into a new and interacting 

unit. One entity represents a population of persons with handicaps, while the other 

represents a nontraditional vocational placement. What makes a work opportunity 

nontraditional is the necessity of a new conceptual framework to identify an existing 

structure as having the potential to provide vocational participation for persons with 

handicaps. In the beginning vocational placements need not be paid, but may be 

educational. 

The major mechanisms of structural mutualism concern the reorganization of resources 

and the adaptation of materials, methods and procedures, that result in a new deployment of 

human, economic, and material resources. The model consists of four phases: 

Identification, Reorganization, Adaptation, and Operation. Although requiring a substantial 
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reorganization of the entities, structural mutualism has the benefit of dealing with groups of 

people simultaneously in an integrated community-based environment, while creating new 

opportunities for meaningful work. Incorporated into the model of structural mutualism is 

an economic strategy that can make available non-traditional funds that can be used for the 

employment of persons with handicaps. 

Structural mutualism is organized around three levels of organization that can address 

situations as diverse as those addressed through models of sheltered work, supported, and 

competitive employment This organization can be flexible enough to incorporate all of 

these service delivery approaches to a single individual over the course of a single work 

day. 
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