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CHAPTER I 

INTRODUCTION 

Introduction to the Studv 

Throughout the last three decades of the 20th century, museums 

shifted their focus from that of a largely collections protection program to a 

blend of public education and collections protection (Hein, 1998). This 

paradigm shift was a result of three landmark publications produced by the 

American Association of Museums (AAM) (1969, 1984, 1992a), and 

coincided with a general shift in the cultural climate of the United States 

(Hein, 1998) and other post-industrial societies (Hooper-Greenhill, 1992). 

The AAM publications not only called for an increase in the role of education 

throughout museums, but for education to become as important as other 

aspects of professional museum practices. In effect, the education of the 

public would be of paramount importance for the late 20th and the 21st 

centuries. 

Various measures have been taken to heed this call. Museums have 

attempted to diversify their constituency (Treadwell, 1989; Foundation de 

France and ICOM, 1991; AAM, 1992b; Museum Education Roundtable, 

1992); the exhibition development process now includes education division 

staff members rather than curatorial division staff members alone (Franco, 

1992; Dean, 1994; Blais, 1999); psychological models have augmented 



exhibition development (Ham, 1999; Black, 1990; Dean, 1994; Massey, 

1994; Perry, 1994; Blais, 1999); education policy design strategies have 

been implemented (Wilkinson, 1999); and education divisions have become 

commonplace in museums (Franco, 1992). 

Education divisions have become more prevalent as a result of the 

museum community's acknowledgement that the museum's existence is 

dependent upon their perceived educational need in society. As these 

education divisions have matured in the museum field, museum education 

collections have become more prevalent as well. Today, education 

collections are a widely used tool in museums that provide visitors an 

opportunity to interact with real museum objects. Education collections are 

distinguished from other museum collections by their usage, housing, and 

care. In general, education collections have been identified as areas where 

the potential for visitors to have a learning experience is equal to or greater 

than traditional museum exhibit areas (McNamara, 1990). The guiding 

concept behind education collections and hands-on exhibits is that visitors 

prefer them to static exhibits, given both the continual growth of hands-on 

museums in the US, UK, and Europe, and the reactions of visitors when they 

are interacting with education collections and other hands-on exhibits 

(Caulton, 1998). 

Some education collections have been termed interpretation 

collections and are associated with discovery rooms and hands-on gallery 



spaces. Although no formally accepted definition for education collections 

has been generated by the museum community, the Museum of Texas Tech 

University has defined them as: 

...accessioned, documented, and cataloged objects that 
are used for interpretation, participatory exhibitions, and 
educational programs. These objects are owned by the 
Museum and are subject to possible damage or 
destruction due to supervised utilization. These objects 
are given reasonable care and are viewed as important 
to the mission of the Museum. (Museum of Texas Tech 
University, 1996, p.3) 

In general, education collection objects largely are utilized for the purpose of 

providing museum visitors the opportunity to handle and interact with objects 

pertaining to a museum's collections. These collections also may be located 

in a specifically dedicated room or sometimes are part of a larger education 

room. Education collections are unique to the rest of a museum experience 

because visitors are expected to handle and "discover" the objects. The 

utilization of education collections is expected for all museum patrons. 

However, the majority of visitors that actually use them are children who are 

accompanied by adults (White, 1990). Museum education collections and 

rooms are largely an extension of the museum community's 

acknowledgement of the need to open their collections to the public and are 

driven by the human need to learn through the sensation of touch (Falk and 

Dierking, 2000). 



Education collections can be generated in several ways. Museums 

may choose to relegate objects to an education collection as an alternative to 

deaccessioning, donors may request to have their objects to be put into an 

education collection, or objects that have no attributable data may be 

displaced from a permanent collection into an education collection. In short, 

education collections are neither educational from a traditional museum 

teaching standpoint nor valuable from a collections viewpoint. 

Traditionally, museum education collections have been neglected in 

terms of preventive conservation or conservation treatments. The lack of 

applied preventive conservation techniques to education collections may be 

a result of the way the education collection was generated. Museums have a 

legal and financial duty to protect the assets of their trust (Malaro, 1998). As 

museum education collections are considered a part of the trust, museums 

have a duty to maintain and protect these assets as best as possible to 

prevent their destruction. 

A well-maintained, researched, and displayed education collection can 

provide more learning value to society than an education collection that is 

improperly maintained, researched, and displayed. Given the education 

imperative of AAM, as well as the legal responsibility of museums to protect 

the assets of their trust, a reconfiguration of education collections must take 

place, not just physical, but philosophical, including a change in mind-set. 



A review of the available literature demonstrates that scant information 

exists concerning education collections in general (Macfartan, 2002; Caulton, 

1998; Donawa, 1996; Smithsonian Institution, 1991; White, 1990; Royal 

Ontario Museum, 1979). More specifically, little information is available 

concerning applied psychological or exhibition theory to education collections 

(Macfarlan, 2002; Caulton, 1998; Smithsonian Institution, 1991); however, a 

plethora of information exists concerning both psychological and exhibition 

theories within other museum learning environments (e.g., Black, 1990; 

Feheretal., 1990; Falk and Dierking, 1992, 2000; McLean, 1993; Massey, 

1994; Durbin, 1996; Hein, 1998; Hooper-Greenhill, 1994, 1999; Blais, 1999). 

Furthermore, abundant information pertains to preventive conservation as it 

relates to permanent collections (e.g., Buck and Gilmore, 1998; Cassar, 

1995; Rose et al., 1995; Rose and de Torres, 1992; Bachmann, 1992; 

Applebaum, 1991; Pearce, 1990), but not to education collections. To 

alleviate some problems with education collections, proper consideration 

must be given to psychological and exhibition theory, and preventive 

conservation techniques. To demonstrate the problems associated with 

traditional education collections, the Lubbock Lake Landmark's education 

collection is critiqued. 

The Lubbock Lake Landmark had a traditional education collection. 

The collection was an outgrowth of the staffs appreciation for hands-on 

experiences and existed because of the museum community's long tradition 



of providing objects for visitors to interact with in a multi-sensory fashion. 

However, several problems plagued the Lubbock Lake Landmark's education 

collection. From an education standpoint, the education collection lacked 

usefulness as an effective teaching tool as the collection had not been 

arranged as an exhibit with a story to tell. Furthermore, the education 

collection lacked proper stabilization and housing factors, leading some 

objects to a state of destruction. 

Recent upgrading of the education collection to a usable state (by 

staff, docents, and visitors) involved the implementation of standard 

preservation and collection management techniques, as well as recently 

defined cognitive theory and exhibition strategies. Two years were allotted 

for the upgrade of the education collection and for the creation of a proper 

archaeological exhibit. Staff, docents, and visitors now can use the 

education collection as a vehicle for gaining conceptual understanding of 

aspects of Southern High Plains cultural and natural history. The Lubbock 

Lake Landmark's education collection now serves as a template for those 

institutions that utilize an education collection dealing with a chronological 

component (Macfarlan, 2002). 

The Lubbock Lake Landmark 

The Lubbock Lake Landmark, hereafter referred to as the Landmark, 

is an archaeological and natural history preserve located in Yellowhouse 
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Draw on the Southern High Plains of Texas (Johnson, 1987). Its primary 

mission is the stewardship of the preserve through preservation and 

maintenance, research through integrated interdisciplinary investigations, 

collections care through documentation and management, and dissemination 

of knowledge through scholarly, educational, and public programming and 

publications. Located at the edge of the city of Lubbock (population ~ 

199,000), the Landmark is operated through the Museum of Texas Tech 

University (hereafter referred to as The Museum) and has an approximate 

annual attendance of 12,000 visitors. The public face of the Landmark is the 

Nash Interpretive Center and its trails. The Nash Interpretive Center is 

composed of: (1) long term exhibits; (2) revolving exhibits; and (3) a learning 

center where the education collection is located. Comprised of a variety of 

objects, the Landmark's education collection contains objects that reflect the 

diversity and history of the area generated from the seasonal excavations at 

the Landmark, as well as those objects that do not reflect the archaeological 

and historical research that is conducted at the site. 

The Education Collection 

The traditional education collection at the Landmark consisted of two 

cabinets and three open shelving units containing approximately 800 objects. 

One cabinet (labeled CC1) contained 12 shelves (Fig. 1.1); the other cabinet 

(CC2) contained two distinct units each with five shelves (Fig. 1.2). The 



three open shelving units consisted of a total of 16 individual shelves (Fig. 

1.3). Each shelf contained a variety of objects ranging from faunal materials, 

implement technologies, source materials for tool manufacture, to plant 

materials and photographs. 

The objects in the education collection were generated by a variety of 

methods. Education collection objects were produced through surface finds 

from the Landmark, as an alternative to deaccessioning of objects from the 

Museum's Anthropology Division's permanent collection, donations by 

various individuals, and in some instances, unknown sources. 

Fig. 1.1: Education Collection Cabinet 1 (CGI) 



Fig. 1.2: Education Collection Cabinet 2 (002) 

Fig. 1.3: Education Oollectlon's Three Open Shelving Units 

An education collection category scheme provides structure, a 

rationale for culling, and a framework for controlled growth (Macfarlan, 2002). 

The categories are: (1) education exhibit objects; (2) education stored 

objects; (3) outreach program objects; and (4) props. Education exhibit 

objects are objects that are available for immediate use by the public 

(including replicas and reproductions, as well as authentic objects). These 

objects have a direct relation to the exhibit's contextual umbrella. Education 

stored objects are those objects that have a relation to the contextual 



umbrella, but a similar education exhibit object already exists in the 

education exhibit. These objects may be used to replace an education 

exhibit object if one is destroyed, lost, or damaged beyond repair. Outreach 

program objects are objects that are used in traveling trunk exhibits and are 

kept inside their own separate carrying case apart from other education 

collection objects. Props are objects such as books, magazines, teaching 

supplies, posters, disposable materials, and other items used for visitor and 

classroom purposes. 

Problems with the Landmark's education collection existed in two 

forms: (1) exhibition/education; and (2) administrative (Macfarlan, 2002). 

The exhibition/education problems were subdivided further into the nature of 

the objects in the education collection (where some objects had no specific 

relation to the Landmark nor to Southern High Plains archaeology in general, 

e.g., Fig. 1.4), a lack of contextual umbrella surrounding the objects, 

inconsistent object arrangement format, and a lack of attributable data for the 

objects. Landmark education collection administrative problems included a 

lack of regulated inventory, a lack of consistent conservation and preventive 

conservation techniques with the collection, and the unrestricted growth of 

the collection. 
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Fig. 1.4: Obsidian blade core. An example of an education collection object not 
found in the deposits at the Lubbock Lake Landmark nor on the Southern High 
Plains. 

Furthermore, the Landmark's education collection lacked a usable 

database. Information pertaining to the education collection was contained 

on a spreadsheet used to inventory the objects (Fig. 1.5). Many bone 

artifacts were given the same catalog number, making object information 

retrieval impossible from the accompanying education collection inventory 

spreadsheet (Fig. 1.6). Data had been recorded improperiy in the education 

collection inventory spreadsheet. In some instances, objects in the 

education collection had been identified improperly. Some objects in the 

education collection had never been cataloged into the education collection 

inventory spreadsheet nor had a catalog number been written on them (Fig. 

1.7). Certain catalog numbers were written on objects using non-reversible 

methods. The inventory contained information that was not comprehendible 
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to some that had attempted to use it. No master list of abbreviations or 

acronyms had been maintained. Notes maintained on the computer 

spreadsheet were not understandable because they were written without 

context. 
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Fig. 1.5: Microsoft Excel© spreadsheet that had been used to inventory the 
Education Collection. 
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Fig. 1.6: Example of an object with same catalog number as another in the 
collection: (a) Bison antiquus metapoidal segment; (b) Meleagris sp. radius. 

a. b. 
Fig. 1.7: Example of an object in the Education Collection without a catalog 
number: (a) dorsal side of chert flake; (b) ventral (reverse) side of chert flake. 
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Research Questions and Goals 

This study seeks to answer two research questions: (1) how can 

museum education collections be better designed to promote a learning 

experience for visitors; and (2) how can museum education collections be 

better protected. The goal of this study is to identify practices of collections 

management at the Landmark, leading to the creation of a multi-sensory, 

interactive exhibit that promotes object stability through preventive 

conservation techniques and periodic inventories. To achieve this goal, 

several objectives must be met. 

First, a contextual umbrella has to be created to surround the 

education collection. The construction of a contextual umbrella is valuable in 

that it allows visitors to relate diverse pieces of information contained in the 

education collection (Dean, 1994; Falk and Dierking, 1992, 2000). The 

contextual umbrella also serves as a guide for the introduction of new objects 

into the education collection, as well as a guide for the removal of objects 

from the education collection. 

Second, all objects in the education collection need to be identified. 

Object identification provides a basis of information that can be used later for 

visitor learning. 

Third, the objects in the education collection need to be consolidated 

and then considered for either culling or retention. Collection culling prevents 

overcrowding and resulting damage to the objects through contact with one 
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another. Collection culling also allows the contextual umbrella to be 

understood better by visitors because only those objects that have a 

connection to the contextual umbrella remain in the education collection. 

Fourth, the retained objects need to be housed according to proper 

preventive conservation techniques, thereby reducing object deterioration. 

Object housing also acts to reinforce the contextual umbrella. 

Lastly, two computer databases need to be constructed. One provides 

administration access to information about the education collection and the 

application of periodic inventories. A second computer database provides 

visitors with access to information about the education collection and the 

contextual umbrella. 

Concluding Statement 

Results of this study will benefit the museum community, because the 

study seeks to optimize the resources of any museum containing an 

education collection. It is significant because it addresses the concept that 

education collections can be made more useful if cognitive theory and 

preventive conservation are applied. Based on a reformulation of existing 

data concerning cognitive theory and exhibition modeling, the approach is 

that education collections can be designed better to enhance the learning 

experience for visitors. A reformulation of existing data concerning 

preventive conservation philosophy and the legal responsibility of museums 
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to protect trust assets demonstrates that museum education collections must 

be protected better through a modified version of preventive conservation 

practices. 

The reorganization and protection of education collections is justified 

by the current trend in museums to produce high quality learning 

environments and experiences for visitors. Because visitors are more likely 

to spend more time with an education collection than any other exhibit area 

(Hein, 1998; White, 1990; Melton, 1936), museum staff should enhance the 

resources and the environment of the education collection. Psychological 

and exhibition theories have been applied to some aspects of museum 

exhibitions, but not to education collections. As visitors are willing to allocate 

more time to the education collection than to static exhibits, so too should 

education collections be designed according to psychological theories and 

guided by appropriate exhibition strategies. 

Furthermore, museums have a legal obligation to protect the assets of 

their trust. That trust consists of education collections, as well as permanent 

collections. Consumable collections may be in need of preventive 

conservation (more so than permanent collections) as they sustain more 

damage through daily use. Preventive conservation is cost-effective in 

relation to conservation and would extend the use-life of the education 

collection. Implementing an education collection policy that promotes object 

stability and provides an optimal learning environment for visitors ultimately 

16 



alleviates some of the tension between the ever-tenuous battle between 

collections care and museum education. 
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CHAPTER II 

THEORETICAL FRAMEWORK 

Introduction 

Psychological theory and education, exhibition, and preventive 

conservation philosophy form the theoretical framework for this research. 

Psychology is the study of behavior and mental processes that attempts to 

explain, predict, modify, and improve the lives of people (Feldman, 1994; 

Bruning et al., 1999). Applied to a museum setting, psychology of cognition 

can help to understand the behavior and mental processes of visitors. A 

museum psychology attempts to explain, predict, modify, and ultimately 

improve the experiences of museum visitors. Education philosophy is an 

integrated framework for the dissemination of information between two or 

more individuals through a particular medium. An education philosophy is 

produced from the combination of a learning philosophy and an epistemology 

(Hein, 1998). Exhibition philosophy is an extension of museum psychology, 

involving the study of human tendencies and capacities within museum 

settings, as well as the study of the exhibition process, object arrangement, 

text analysis, and aspects of visitor analysis (Dean, 1994; Belcher, 1991). 

Preventive conservation relates to the protection of museum collections from 

deterioration and damage through the development and implementation of 

policies and procedures for appropriate environmental conditions, handling 
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and maintenance procedures, integrated pest management, and emergency 

preparedness and response (Fisher, 1998). 

Psychological models have been applied to aspects of museum 

exhibitions and visitor analyses (Dean, 1994; Dierking, 1996a; Falk and 

Dierking, 2000). Behaviorist models have helped museums study, predict, 

and understand the movements of visitors within exhibits (Dean, 1994; Binks 

and Uzzell, 1996; Falk, 1996; Hein, 1996; Serrell, 1996; Stevenson, 1996). 

Cognitive psychological models have helped museum personnel to predict 

and understand visitor learning in museum contexts and begin to rectify 

discrepancies among visitor learning abilities and the design of traditional 

exhibits (Cassels, 1996; Hein, 1996, 1998; Dierking, 1996b; Csikszentmihaiyi 

and Hermanson, 1999; Ham, 1999; Falk and Dierking, 2000). 

Developmental and cognitive psychological models have allowed museum 

personnel to predict and understand some visitor needs, and satisfy these 

needs associated with children (Thomas, 1996; Caulton, 1998), adults 

(Matthew, 1996; Gunther, 1999), families (Cohen, 1996; Wood, 1996), and 

general audiences (McManus, 1996a; Runyard, 1996; Jensen, 1999). 

Reading comprehension studies have helped museum personnel create 

more readable exhibit texts and labels (McManus, 1996b; Carter, 1996; 

Ekarv, 1999; Gilmore and Sabine, 1999), increase visitor attention to texts 

(Hirschi and Screven, 1996), understand varying audience reading needs 

(Coxall, 1996a), and produce text for a variety of audiences (Coxall, 1996b; 
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Ekarv, 1999; Gilmore and Sabine, 1999). Developmental and cognitive 

psychological theories have facilitated the creation of multi-sensory exhibits 

(Anderson, 1996; Donowa, 1996; Phillips, 1996; Caulton, 1998; Hein, 1998; 

Davidson et al., 1999; Shuh, 1999; Macfarlan, 2002). However, education 

collections have been overiooked in the application of psychological theory. 

Visitor studies suggest that the majority of visitors to museums are 

children (13 years old and younger) and adults ages 25-44, usually occurring 

as a familial unit (Davies, 1996; McManus, 1996a; Wood, 1996; Dean 1994; 

Griggs and Alt, 1990). White (1990) demonstrated that the majority of 

visitors that use discovery rooms and education collections are children who 

are accompanied by adults. The evidence of families as the primary 

audience for education collections may be a product of the general 

constituency of museums or a result of a general belief that education 

collections are simply children's play areas. Nevertheless, the primary 

audience using education collections are families. 

Visitor studies also have suggested that individuals prefer interactive 

exhibits to static ones (White and Barry, 1984), where the average time 

visitors spend at interactive exhibits is almost twice that for static exhibits 

(Hein, 1998; Melton, 1936). If museum visitors prefer interactive exhibits to 

static ones, then the constituency for the education collection may be a direct 

reflection of the majority of museum audience members. 
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Although museums should pursue this type of educational setting for 

its constituency, during past practices, education collections have been 

neglected in terms of resource allocation, psychological theory, and 

exhibition practices (Macfarian, 2002). Given proper consideration, 

education collections can be transformed into the ideal learning environment 

for museum visitors. In order to accomplish that transformation, museums 

must have clear education objectives in relation to education collections. 

The goal of these education objectives should be the encouragement of 

individuals or groups of people working together to understand real objects or 

real phenomena through physical exploration involving choice, and initiative 

within hands-on and interactive museum exhibits (Caulton, 1998). 

Cognitive Psvcholoay 

Cognitive psychology is the major force in American psychology today 

(Bruning et al., 1999). Cognitive models focus on how people know, 

understand, and think about the worid. They attempt to describe and predict 

the patterns and regularities of the operation of the mind, including thinking, 

language, memory, knowing, and decision-making (Reed, 1996; Feldman, 

1994). Cognitive psychology uses the metaphor of the information processor 

for the human brain, where new knowledge is created from the context of 

prior knowledge, activities, and goals (Bruning et al., 1999; Dennis and 

Sternberg, 1999; Reed, 1996; French and Colman, 1995; Lieberman, 1990). 
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Cognitive psychology implies a somewhat mechanistic view of the 

mind. The mind is seen as being enormously flexible and adaptive but 

nevertheless as a rule-governed automaton (French and Colman, 1995). 

The brain is viewed as modular, with each module processing a restricted 

domain of information in a particular, functionally appropriate manner, but 

impervious to other information (Shettleworth, 1998). Functional imaging 

studies (e.g., poistron emission tomography and magnetic resonance 

imaging) of the human brain have provided researchers converging evidence 

regarding the relationship between brain systems and cognitive processes 

involving learning and memory (Gershberg and Shimamura, 1998). The 

most important concepts in cognitive psychology are: (1) schemata, whereby 

mental frameworks exist for comprehension; (2) levels of processing, 

whereby memory is a by-product of the kind of processing that information 

receives; and (3) constructive memory, whereby learners create their own 

knowledge as they confront new situations (Bruning et al., 1999). 

Cognitive psychology is the most pertinent psychological sub-

discipline to use in relationship to museum education collections because it is 

grounded in neurobiological research (Bruning et al., 1999; Gershberg and 

Shimamura, 1998). Neurobiological studies support both the modularity of 

the brain (Shettleworth, 1998; Gershberg and Shimamura, 1998), as well as 

the information processor model of the brain (Gershberg and Shimamura, 

1998; Rosenweig, 1998). Multi-modal (modular) theory suggests that when 
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related information is presented to and processed by humans (and other 

vertebrate organisms) in a manner that stimulates multiple brain modules in 

tandem, then that information will be encoded more thoroughly, and 

consequently, can be recalled more easily during future occurrences (Mayer, 

2001). Multi-modal theory supports the use of education collections because 

an experience with an education collection combines multiple senses, and 

consequently, multiple bi-ain modules (e.g., visual, tactile, etc.). 

Education collections are unique to the rest of a museum experience 

because visitors are expected to handle and "discover" the objects that the 

museum contains. However, the simple act of handling an object will not 

cause a learning experience to occur for a museum visitor (Caulton, 1998). It 

is only when a "hands-on" experience is combined with a "minds-on" program 

that a learning experience can happen (Hein, 1998; Duckworth et al., 1990). 

The information processor model of the human brain demonstrates why 

humans have an innate desire to manipulate material objects in museum 

settings. 

Humans are actively in pursuit of information from their environment; 

they are active learners. All humans need to interact with their environment if 

they are to gain an understanding of that environment. This interaction 

occurs as sensory perception of environmental cues and the short-term and 

long-term processing of these perceived environmental cues (Bruning et al., 

1999). Mental patterns or categories are created in the brain as the 
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individual perceives repeated environmental cues. These mental categories, 

or schemata, are the basis of all human comprehension. 

Schemata (singular schema, plural schemes) are defined as "domain-

organized knowledge structures that contain related information and provide 

plans for gathering additional information" (Bruning et al., 1999:29). 

Schemes are considered to be the integration of various bits of knowledge 

into larger clusters (Reed, 1996). The clusters of knowledge serve as a 

metaphorical skeletal structure for the mind when interacting with new 

environmental stimuli. The categorization of these environmental cues 

usually follows logical rules consisting of "and," "or," and "if, then" 

relationships of environmental data (Reed, 1996). As environmental cues 

are stored in long-term memory, individuals will create, compare, and 

readjust perceptual categories and hierarchies of categories of objects and 

phenomena. By organizing information into categories of objects and 

phenomena, individuals reduce the complexity of the environment, thereby 

enabling them to recognize current and future objects and phenomena, 

respond appropriately, and order and relate classes of events (Reed, 1996). 

The mental categories that humans generate through their past and 

current experiences are the basis for operation in future environments. 

These prior schemes directly influence how humans perceive new objects 

and phenomena and assign meaning to these new data. As new objects, 

phenomena, and environments are encountered, the existing schemes are 
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used to compare the incoming data. The existing schemes are a mental 

structure for the mind and can serve as a template for operating in a new 

environment. Schemes can serve as a default knowledge base; i.e., 

schemes can serve as likely values that enable humans to make intelligent 

guesses in the absence of specific knowledge about an environment (Reed, 

1996). Schemes are fluid and generic; they represent a variety of particular 

instances and can actively change as the stimuli of particular environments 

are perceived. However, schemes can remain static if the particular 

environmental stimuli are consistent with the existing framework and the 

particulars of the framework. 

Perception of environmental stimuli determines whether or not a 

schema will change or remain static. If a schema of a particular environment 

is efficient, useful, and consistent with incoming stimuli, the schema will not 

change. If the schema is efficient and useful, but not consistent with the 

incoming stimuli, then the framework may change only slightly, as the 

particulars of the incoming data become incorporated into the framewori<. If 

a schema is inefficient and not useful because it contradicts incoming stimuli, 

then the entire framework for comprehension will change until equilibrium is 

reached with the environmental stimuli (Reed, 1996). 

When environmental cues are limited to visual perception only, the 

amount of information available to an individual is reduced considerably, as 

the categories that the individual uses to understand the world also are 
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reduced (Falk and Dierking, 2000). Providing humans an opportunity to use 

all their sensory perceptions increases the individual's opportunity to use all 

of their environmental category schemes. Consequently, a human's ability to 

comprehend a novel experience is enhanced. 

A museum is an environment in terms of being filled by both objects 

and phenomena, whereby environment is defined as "the circumstances, 

objects, or conditions by which one is surrounded" (Merriam-Webster's, 

1989: 416). To restrict humans to visual perception only reduces their ability 

to categorize the objects and phenomena contained within the museum into 

meaningful associations. Additionally, museums generally are filled with 

novel objects and phenomena. Humans need to internalize these novel 

objects and phenomena with their environmental categorization schemes. 

These novel environments are the basis for generating new schemes and 

consequently, more sophisticated comprehension of their environment. 

Providing museum visitors an opportunity to use all of their sensory 

perception abilities increases the likelihood that these visitors will be able to 

make meaningful associations with perceived information and 

comprehension of new data. 

Increasingly, cognitive scientists have emphasized the social 

processes of knowledge construction (Sternberg and Wagner, 1994; Rogoff, 

1990, 1995; Schon, 1983, 1987), where social exchanges between 

individuals are seen as a source of cognitive growth. Under this premise, 
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cognitive development occurs when individuals with more sophisticated 

environmentally situated schemes guide individuals with less sophisticated 

schemes about a particular environment into concept understanding. As new 

schemes are introduced to the learner, the schemes can be incorporated and 

used to judge incoming data. This process also is known as guided 

discovery (Bruning et al., 1999). 

Evidence of this process occurring within museum settings involves 

education collections. Curtis (1997) conducted a study on visitor reactions to 

a learning environment where children handled museum objects and were 

expected to make their own meaning of the experience. The objects did not 

have accompanying information. The children had no prior knowledge of the 

objects and had a difficult time categorizing the experience into their existing 

schemes. That the children had a difficult time comprehending the 

experience with the objects and fitting it into their existing mental schemes is 

evident in the commonly asked question "What is it?" In order for the 

children to comprehend the experience, they required an individual to 

transfer more appropriate, environmentally situated schemes about the 

objects. The children constructed new knowledge because an individual, 

who had more efficient schemes of that particular environment facilitated 

them. 

Schunk (1991) demonstrated that the developmental status (the 

reasoning skills and working memory capacity of a learner as it relates to 
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age) and the prestige (those judged to be more credible) of an individual, will 

exert a strong influence on the ability for others to learn. The Curtis (1997) 

study seems to fit with Schunk's description of the influences on the 

effectiveness of learning and performance. Individuals perceived as figures 

of authority are those individuals who are perceived as having more 

sophisticated mental schemes. These mental schemes can be transmitted 

socially to others to enhance comprehension (Dawkins, 1989). 

A cognitive map is a type of composite mental schema that has 

importance for the education collection. Cognitive maps are mental 

representations of a spatial layout of an environment, where different 

features in the environment determine location (Lieberman, 1990). Humans 

(and some animals) have an ability to create cognitive maps and use them 

with remarkable efficiency (Olton, 1976; Tolman, 1948). Once an individual 

constructs a cognitive map of an environment and that environment is 

encountered repeatedly, the individual will become increasingly more 

efficient in that particular environment. The process of identifying the 

environment becomes automated, thereby facilitating learning by reducing 

resource limitations (Bruning et al., 1999). A positive change in behavioral 

efficiency in a particular environment can be equated with a learning 

experience (Shettleworth, 1998). Using the cognitive psychological model of 

cognitive mapping, the design of an education collection exhibit that repeats 
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a specific spatial layout should promote a more efficient learning experience 

for visitors. 

Education Philosophy 

To make any exhibit useable by museum visitors~and specifically an 

education collection exhibit~an education philosophy needs to be generated 

(Caulton, 1998; Hein, 1998). An education philosophy forms a basis for how 

information will be produced and provided to museum visitors. The 

combination of a philosophy of learning and an epistemology (philosophy of 

knowledge) produces an education philosophy (Hein, 1998). 

Learning Philosophy 

A learning philosophy is a systematic integrated outlook in regard to 

the nature of the process whereby people relate to their environment. A 

learning philosophy is manifest as a policy proposed and followed to facilitate 

and enhance an individual's ability to use both themselves and their 

environments in a most effective way (Bigge and Shermis, 1999). 

Hein (1998) demonstrated that learning philosophies can exist along a 

continuum, where the polar ends are manifest as: (1) learning occurring 

incrementally, adding facts bit by bit to a passive learner; or (2) learning 

occurring as a result of an individual, actively seeking meaning from the 

environment in which they operate that causes a restructuring of their mind. 
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Passive learning suggests that concepts are only understood once enough 

facts are presented to an individual. An example of passive learning is rote 

memorization of the multiplication table (Dennis and Sternberg, 1999). 

Active learning suggests that mental schemes consisting of the mental 

representation of previous experience are a necessary prerequisite for new 

information to be internalized. The internalization of new information may 

allow the previous schemes to be restructured, causing a change in 

comprehension. An example of active learning is the incorporation of a 

hitherto unknown species of animal into its appropriate phylogenetic 

relationship within Kingdom Animalia. The mental construct of Kingdom 

Animalia is present and the incorporation of the new data restructures the 

original schema. 

Ample data suggest that humans demonstrate a wide variety of 

learning behaviors and styles included within the passive-active learning 

continuum (Bruning et al., 1999; Dennis and Sternberg, 1999; Reed, 1996; 

Lieberman, 1990). These learning styles are situated contextually, where 

different learning styles are more appropriate in different contexts. An active 

learning paradigm within the context of the education collection exhibit allows 

visitors to take infomiation and construct it into personally meaningful 

associations that benefit the individual more than if information was 

constructed by rote memorization. 
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Epistemology 

An epistemology is a systematic outlook, either expressed or implied, 

that serves as a basis for understanding how information can be acquired 

and known, and the limits and validity of such knowledge (Hein, 1998). 

Bruning et al. (1999) show that epistemological beliefs have important 

consequences for academic performance and critical thinking. 

Hein (1998) demonstrated epistemologies exist along a continuum, 

where the polar ends are manifest as either: (1) a subjective reality; or (2) an 

objective reality. Proponents of a subjective reality (specifically, radical 

subjectivism) suggest that an independent worid does not exist outside the 

observer. Within the confines of a radical subjective worldview, physical 

constructs do not exist naturally because absolute truths do not exist. 

Knowledge construction is a matter between the individual and their own 

relationship within their respective environments. The environment, as it is 

used here, refers to both cultural and other non-cultural related instances 

(e.g., social learning versus innovation). Conversely, proponents of an 

objective woridview suggest that a worid does exist independently of 

observers (Hein, 1998). Within the confines of an objective woridview, 

physical constructs of naturally occurring phenomena do exist and these 

constructs can be known and deduced through observation and testing. 

Between these two polar epistemologies, a variety of woridviews exist that 

are outside the scope of this paper. 
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An objective reality is defined as any object, phenomena, or condition 

deriving from perception or experience that is independent of individual 

thought and perceptible by all observers (Merriam-Webster's, 1989). Under 

this precept, facts can be uncovered and the past can be deduced through 

proper methodology. 

Discovery Learning 

The combination of an objective epistemology with an active learning 

philosophy results in an education philosophy termed Discovery Learning. In 

contrast, the product of a belief in a subjective reality with an active learner 

will result in an education philosophy termed Constructivism (Hein, 1998, p. 

25). However, these rigid definitions of education philosophy are myopic. 

Bruning et al. (1999) demonstrated that scholars in the field of cognition and 

instruction differ in the degree to which they ascribe knowledge construction 

solely to the learner. Some constructivists view mental schemes as reflective 

of external realities, while others see no independent reality outside the 

mental worid of the individual (Bruning et al., 1999). In effect, a constructivist 

educator could hold the belief that an objective reality exists. However, for 

the purposes of the education collection, the use of the education philosophy 

of Discovery Learning is considered to be the most appropriate. It is 

consistent with an objective reality and takes into consideration that learning 

is an individual process situated within a social/ecological milieu. 
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Discovery Learning provides a framework allowing individuals to make 

meaning out of observable phenomena into a proper environmental and 

social context. The process of making meaning is guided by individuals who 

have more environmentally sophisticated schemes of the phenomenon being 

addressed. Discovery Learning uses a three-fold procedure to define the 

education process (Fig. 2.1). In this model, the starting point is a leamer with 

a naive conception of a topic. The middle section is the process (or 

processes) within which the learner must mentally and physically operate to 

gain conceptual understanding. The process(es) used to generate 

information are guided by an individual (or group of individuals) who has 

situated the phenomenon into an appropriate context. The final point is full 

conceptual understanding situated within an appropriate environmental and 

social context. 

Discovery Learning is an appropriate education philosophy for 

museum education collections because it uses aspects of cognitive 

psychology (that humans generate their own information from the 

environments in which they operate, in terms of both physical and mental 

operations), presupposes the importance of social interaction in learning 

(guided discovery), and suggests that the world is objective (a prerequisite 

for scientific study). 
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Naive 
Conception 

Full Concept 
Understanding 

ig. 2.1: The three steps involved in discovery learning. 

Exhibition Philosophy 

Exhibition philosophy is a unique line of inquiry, concerning the study 

of the museum exhibition process. It ultimately seeks to find an optimal route 

for object and collection information transfer from within the museum to the 

museum visitor (Dean, 1994). Understanding the visitors who use museum 

education collections and how these education collections can be arranged 

to promote a valuable learning experience for visitors should guide the 

exhibition development process. 

Exhibition practices need to be grounded in sound philosophical 

principles (Hooper-Greenhill, 1996) and should consider such matters as: (1) 

target audience (Hooper-Greenhill, 1996); (2) accessibility (Hooper-Greenhill, 

1996); (3) variety of audience learning styles (Hooper-Greenhill, 1996); (4) 

interpretive goals (Grasso and Morrison, 1996); (5) object and image 

selection (Grasso and Morrison, 1996); (6) quantity of information presented 

(Bicknell and Mann, 1996); (7) comfortable viewing zones (Dean, 1994; 
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Anonymous, 1996); (8) method of information delivery (Serrell and Raphling, 

1996); and (9) spatial considerations (Anonymous, 1999). 

If a museum visitor is to make sense of the objects in a museum 

education collection, then the objects must be arranged in a manner that 

allows a story to be told, permits minimal curatorial biases, and is consistent 

with other exhibits. A consistent thematic approach to exhibition design 

should provide a considerable amount of physical and mental security to 

museum visitors. Physical and mental security are needed for learning to 

take place (Falk and Dierking, 2000) or to inhibit exit-oriented behaviors by 

museum visitors when immersed in an exhibition (Dean, 1994). 

Ham (1999) asserted that presentations must be designed carefully to 

direct a person's natural tendency to place discreet information into 

meaningful generalizations. Cognitive studies (Miller, 1956) demonstrate 

that the human working-memory, in relation to perceptual capacity, is limited 

to about seven ± 2 discreet units or chunks. Chunking is the term used to 

define the human ability of "...consolidating diverse pieces of information into 

a lesser number of manageable chunks (i.e., putting similar pieces of 

information into categories or patterns)" (Ham, 1999: 165). 

The benefit of this system is that, when contextual clues are available 

for the objects in the education collection, meaningful associations can be 

made and themes, rather than individual objects, can be held in memory 

(Ham. 1999). Bower et al. (1969) showed that the recall of individuals was 
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two to three times better for organized presentations than for randomized 

lists of words. Applied to the education collection, a randomized presentation 

of objects would be more difficult for a visitor to comprehend and remember 

than would be a coherent, organized presentation of education collection 

objects. 

The need for a cleariy organized story to encompass the education 

collection is evident in a study performed by Thorndyke (1977). He 

illustrated the influence of conceptual frameworks on audience 

comprehension and recall of information presented in a story format. The 

findings reveal that story comprehensibility and audience recall were 

determined by how much plot structure a story contained. By presenting the 

theme at the outset of the story, the audience could organize all subsequent 

information. Cognition studies indicate that humans are more capable of 

organizing information if it is recounted to them in a story format (Falk and 

Dierking, 2000). 

Visitor understanding of the education collection objects, then, are 

enhanced if a contextual umbrella or story is developed to encompass the 

education objects. Dean (1994) asserts that objects should be arranged 

using a contextual setting, whereby the contextual framework will assist 

visitors in learning about them. The story, or contextual umbrella, helps 

visitors to make sense of the objects in relation to one another and to the rest 

of the exhibit (Falk and Dierking, 2000). Without a contextual umbrella to 
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contain the objects, the museum visitor gains very little information from the 

collection (Talboys, 2000). 

If an exhibit is regarded as a text, then the objects within the exhibit 

can be regarded as the individual words. Those words only convey a larger 

story when they are placed in a correct or manageable sequence. When a 

text contains nonsense words or words that have no relevance to the actual 

story, those words must be removed. Similariy, the education collection 

should be viewed as a text with a story to tell. 

Collection Management and Preventive Conservation 

In order to ensure the longevity of the objects contained in an 

education collection, a collection management policy (CMP) needs to be 

developed and implemented. The education collection policy should address 

the issue of object acquisition and disposal and follow similar guidelines to 

that of the permanent collections CMP (Malaro, 1998). The CMP restricts the 

numbers and types of objects found in the education collection. The 

restriction of education collection objects benefits any museum in terms of 

financial and collections protection concerns (Macfarian, 2002). 

Preventive conservation is the mitigation of deterioration and damage 

to cultural property through the formulation and implementation of policies 

and procedures concerning: (1) appropriate environmental conditions; (2) 

handling and maintenance procedures for storage, exhibition, packing, 
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transport, and use; (3) integrated pest management; and (4) emergency 

preparedness and response (Fisher, 1998). Preventive conservation 

practices involve all museum staff and individuals who come in contact with 

the collections. Preventive conservation is warranted from both a legal and a 

financial perspective. Legally, museums are responsible for the protection of 

the objects in their care. The use of preventive conservation prolongs the life 

of museum objects by preventing possible damage to those objects (Malaro, 

1998). Preventive conservation is important from a financial vantage 

because it is less expensive and more cost effective than the application of 

conservation techniques to an already damaged object (Rose et al., 1995). 

Because the objects in the education collection are subject to more 

damage through visitor interaction than any other museum collection, the 

application of preventive conservation not only is warranted, but should be 

pursued with as much rigor as with other museum collection environments. 

A preventive conservation policy assists in the protection of education 

collection objects. This policy outlines the proper handling and maintenance 

of the objects, the rate at which periodic inventories should take place, 

environmental protection, and pest management. 

Museums should not haphazardly accept objects into their permanent 

collections, as the practice of accepting any object is neither financially nor 

ethically sensible (Malaro, 1998). An unreasonable amount of money would 

be required to protect the assets of the trust or the scope of the collections 
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would become compromised (Malaro, 1998). The same argument can be 

made for the education collection. Restricting the amount of objects in the 

education collection to a manageable number would be sound, as it would 

allow museum personnel to invest limited resources (e.g., money, space, and 

time) more wisely. 

Restricting the number of objects in the education collection would 

benefit the museum from a protection perspective as well. Damage to 

objects through overcrowding is one problem in permanent collection storage 

areas (Swain, 1998). To alleviate the problem of overcrowding, museums 

create collection management policies that delineate the type of objects to be 

brought into the permanent collections area or possibly the culling of objects 

from the museum's holdings (Malaro, 1998). The same argument can be 

made for the education collection. Culling and restricting the number of 

objects in the education collection will benefit the museum in terms of 

protecting the assets of the trust. 

Furthermore, education collections should not be the repositories as 

the alternative for deaccessioning permanent collections. Education 

collections would benefit from both a museum education and a collection 

management perspective if only appropriate objects were introduced into the 

education holdings. Objects held in the permanent collections and 

considered for deaccession may or may not be appropriate for the education 

collection. Objects considered for deaccession should be considered on a 

39 



case-by-case basis if they are to be introduced into the education collection. 

Only those objects deemed appropriate from a collections manager's and an 

educator's vantage should be kept in an education collection. Proper 

education collection policies should address this concern. 

An Integrated Framework for the Landmark's Education Collection 

The study is testing two research questions: (1) how can museum 

education collections be designed better to promote a learning experience for 

visitors; and (2) how can museum education collections be protected better. 

Cognitive psychological theory and education and exhibition philosophy can 

be applied to museum education collections to promote a better learning 

experience for visitors. These museum education collections can be 

protected better if preventive conservation practices are applied to the entire 

collection. The result of such an integrated approach to museum education 

collections is an improved human learning environment containing a 

completely contextualized, hands-on interactive exhibit that promotes object 

stability and longevity. 

To relate information to visitors, the education collection exhibit will be 

created with the use of and guided by the staffs education philosophy. All 

information presented by the museum education collection exhibit follows 

from the education philosophy of Discovery Learning. 
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A philosophy of learning provides insight as to how the staff of the 

Landmark view how visitors gain information in a museum setting. The 

learning philosophy of the Landmark education staff suggests that humans 

are active learners within the education collection exhibit setting. Humans, in 

the context of the education collection exhibit, are not "empty vessels" 

waiting to be filled with information by knowledgeable teachers. Rather, 

visitors to the education collection exhibit are able to construct their own 

knowledge based on their own past experiences and the current context of 

the education collection. This information fits accurately into the framework 

of the cognitive psychological model of the information processor, specifically 

dealing with schematic representation and knowledge construction. 

The staff of the Landmark have taken an objective view of the worid. 

The belief in an objective reality is manifest in the procedures used to 

uncover archaeological, historical, and natural history information from the 

Landmark. For example, the Landmark uses a theoretical framework that 

utilizes principles derived from Evolutionary Ecology to guide archaeological 

research seeking to understand the economic systems of extinct cultures. 

Evolutionary Ecology is the study of evolution and adaptive design in an 

ecological context (Winterhalder & Smith, 1992). Evolutionary Ecology relies 

on optimization theory as a conceptual tool to explain behavioral adaptations 

through observation of phenotypes of organisms (Grafen, 1984). Models are 

based on the assumption of phenotypic plasticity and the ability of an 
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organism to assess payoffs and choose or learn increasingly efficient 

strategies within a given set of circumstances (Maynard Smith, 1978). 

Models are oriented toward efficiency in goal acquisition as a result of 

evolutionary selective pressures. Decision-making (rational choice) is 

viewed within a system of devising strategies for the most favorable resource 

procurement. Decisions, taken as individual actions, are a primary casual 

force in rational choice and therefore allow rationality to evolve (Smith and 

Winterhalder, 1992). 

Teaching from a discovery perspective is not so much to transmit 

information as to encourage knowledge formation and metacognitive 

processes forjudging, organizing, and acquiring new information. Many key 

concepts of cognitive psychology are represented in discovery based 

education philosophy, such as schemata and constructive memory. 

To sum up the education philosophy of the Landmark's education 

staff: (1) an objective reality exists outside of the learner (this idea is manifest 

in the positivist research policy of the Landmark); (2) learners actively pursue 

information from their environment; (3) these learners internalize this 

information into categories and create mental schemas of their environment 

into personally meaningful associations; and (4) social interaction between 

individuals with more sophisticated schemes and those with less 

sophisticated schemes is a basis for schema transfer. This education 
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philosophy is the basis for how information will be exhibited in the upgraded 

education collection exhibit. 

Collection management and preventive conservation practices will be 

applied to the education collection exhibit to promote object stability and 

longevity, thereby fulfilling the fiduciary responsibility of the Museum. 

Applied collection management and preventive conservation procedures are 

warranted with education collections because these collections are handled 

on a daily basis. Using a collection management and preventive 

conservation program for education collections that is similar to a permanent 

collections program will help alleviate some of the problems associated with 

traditional education collections, such as unnecessary object deterioration 

and object misplacement. 
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CHAPTER III 

METHODOLOGY 

Introduction 

Management and exhibition methodologies were employed for the 

Landmark's education collection. Management of the education collection 

followed standard collection management ethics and a modified form of 

standard preservation principles (Buck and Gilmore, 1998; Malaro, 1998; 

Cassar, 1995; Rose et al., 1995; Bachman, 1992). The education collection 

necessitated a modified form of standard preservation and collection 

management principles because of the different needs between preventive 

conservation concerns and exhibition purposes. All procedures used in the 

management of the education collection were recorded. The methodology 

for exhibition of the education collection followed principles of cognitive 

psychology and education and exhibition philosophy (Macfarlan, 2002; Hein, 

1998). All results were recorded. At times, aspects of the exhibition 

methodology overiapped with that of the management methodology. 

Management Methodology 

The education collection objects were maintained at the Landmark's 

Interpretive Center (IC) at all times except for those instances when: (1) 

faunal materials were transported on foot to the Landmark's Quaternary 
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Research Center (QRC) for identification and stabilization; or (2) new objects 

were brought from the QRC to the IC for incorporation into the education 

collection. The QRC was a secured and environmentally controlled building, 

where temperature and relative humidity are kept at a constant and access to 

the building is limited to authorized personnel. Management methods 

consisted of: (1) identification; (2) cleaning; (3) cataloging; (4) stabilization; 

(5) housing/storage; and (6) inventory. 

Three of the management methods (identification, cataloging, and 

inventory) required the use of multiple, standardized categories for 

information generation. Standardized categories ensured that information is 

accurate and consistent when it is generated from a variety of sources and 

allows data to be consistent across the various uses of the education 

collection. Some of the categories cross-cut the three data-generating tasks. 

These cross-cutting categories consisted of information pertaining to inherent 

data an initially was generated during the identification of the objects. Some 

of the categories were unique to the specific management methods of 

cataloging and inventory. These unique categories provided information that 

could not be generated during identification. 

Identification 

Identification is the act of determining the taxonomic position of an 

object (Websters, 1989) in relation to a collection of objects. To identify the 
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education collection objects property, all objects initially were removed from 

the education collection and identified by use of comparative collections 

maintained at the QRC, individual expertise, or appropriate bibliographic 

resources pertinent to lithic artifacts and mammal skeletal anatomy. To 

maintain the recorded information of an identified object with the object itself, 

identified objects were placed into an appropriately sized polyethylene bag 

with a written identification of the object. Acid-free, lignin-free paper was 

used rather than regular paper tags so that acidic vapors would not damage 

the objects. 

The identification of the education collection objects serves as a 

baseline of information for interpretive purposes. This identification also 

served as a basis for the consideration of some objects to be culled from the 

education collection. The categories used for object identification were: (1) 

Type of Object; (2) Artifact Description; (3) Primary Material; (4) Material 

Source; (5) Object Family; (6) Object Genus; (7) Object Species; (8) Object 

Common Name; (9) Object Age; (10) Affiliated Culture; (11) Provenance; and 

(12) Accession Number. Type of Object refers to whether the object is a tool, 

flora, fauna, sediment, or resource. Artifact Description is the standardized 

term used to place the object in a defined class. Primary Material describes 

the nature of the object (e.g., bone, stone, metal, snail shell, seed). Material 

Source identifies the known outcrop or formation from which a stone was 

derived. The categories of family, genus, and species refer to the taxonomic 
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position of the object. Object Age indicates the general time period from 

which the object came (e.g., Late Holocene, Pleistocene, Modern). Affiliated 

Culture refers to the culture that existed during the object's lifetime. 

Provenance provides associated information about an object. Accession 

Number refers to an alpha-numeric code that relates an object to its 

associated information that is maintained by the Registrar. 

Cleaning 

Cleaning is the removal of surface deposits (e.g., dirt and dust) so that 

an object's surface is exposed. The purpose of cleaning, from a preventive 

conservation standpoint, is the protection of collection objects through the 

reduction of factors that may cause future damage to an object or collection. 

Education collection objects can be damaged by surface deposits in several 

ways. Dirt and dust are hygroscopic materials that promote mold growth and 

the attraction of pests (e.g., insects, molds, and fungi) (Bachman, 1992). 

The eariy removal of pollutants from collection objects reduces the likelihood 

of pests from entering the collection. Dirt and dust also can promote 

structural instability in objects that are anisotropic, such as bone material. 

Because dirt and dust are hygroscopic materials, when adhered to bone, 

they can cause the bone to expand and contract at a rate that causes stress 

and possibly fracture. The eariy removal of dirt and dust from collection 
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objects reduces the likelihood of objects being destroyed from structural 

instability. 

From a research and exhibition standpoint, cleaning allows an object 

to be viewed and studied without obstruction. Removing surface deposits 

from education collection objects provides visitors an opportunity to use the 

objects more effectively than would be permitted if surface impurities existed 

on the objects. 

Cleaning has proceeded according to standard Landmark 

methodology (Anonymous, 2002). After consultation with the Landmark's 

bone preparator, all bone and teeth material has been cleaned at the QRC 

either using distilled water or acetone and soft toothbrushes. Acetone is 

warranted for the cleaning of fragile bone where water may cause undue 

stress on the bone. Acetone has the ability to expel water and will not cause 

bone to suffer from anisotropic stress (Moncrief and Weaver, 1992). A 

reagent grade acetone (98% pure acetone) has been used in the cleaning 

process. 

Lithic materials, metal objects, ceramic sherds, tendon, hide, and plant 

material were cleaned at the IC. Distilled water and both soft and hard 

toothbrushes were used with the lithics. Distilled water was used because it 

has fewer impurities than tap water. Metal objects were cleaned with a dry, 

soft-bristled toothbrush only. Neither acetone nor distilled water was used 

because both have properties that can corrode some metal objects. Ceramic 
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objects, tendon, hide, and plant materials were cleaned using a dry, soft-

bristled toothbrush. Plastic objects were cleaned using distilled water and a 

soft toothbrush. Acetone was not used as a cleaning agent because acetone 

can degrade some plastic. Photographs and plaster cast objects were not in 

need of cleaning. 

Stabilization 

Stabilization is the process of bringing an object to a state of physical 

and chemical equilibrium through the use of an intermediary agent so as to 

prevent or retard an alteration of physical state. Applied stabilization 

techniques allow objects to be managed more effectively and handled with 

reduced object destruction. Object stabilization occurs as a result of one of 

two procedures: (1) non-intrusive techniques (preventive conservation), such 

as environmental manipulation; or (2) intrusive techniques, such as the 

application of a chemical solution to an object. Although non-intrusive 

techniques of stabilization are preferred to intrusive techniques, in cases of 

prolonged object deterioration, intrusive techniques are warranted. 

Bone and tooth were stabilized using a solution of 1-2% or less 

polyvinyl acetate (PVAC) dissolved in acetone (hereafter referred to as 

PVAC consolidant) to promote structural stability. Objects were twice 

emersed into the PVAC consolidant to ensure that the solution penetrated 

and saturated the internal structure of the bone and tooth. The objects were 
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weighed before and after emersion to determine the amount of PVAC 

consolidant that was absorbed by the bone/tooth. 

In circumstances where bone material had fresh breaks, the pieces 

were conjoined using a 20-25% PVAC solution in acetone used as a 

mending agent (hereafter referred to as PVAC adhesive). In instances when 

large cracks on the bone were needed to be infilled to promote stability, 

whiting (ground calcium carbonate) mixed with 20% PVAC consolidant was 

applied. The edges of the bone were coated with a 10% PVAC adhesive 

first. All conservation treatments applied to the education collection objects 

were recorded and are maintained in an administrative database. 

Cataloging 

Cataloging is the complete enumeration of objects in a collection that 

are arranged systematically with descriptive details (Merriam-Webster's, 

1989). Cataloging is an object-oriented process that helps provide 

accessibility to a collection and accountability for the governing institution. 

The data contained in a catalog come in two forms: (1) inherent (information 

about what an object is, its size, shape, weight, and composition); and (2) 

attributable (information pertaining to object provenance, culture or 

processes from where it originated, and when it was found and by whom). 

The education exhibit and the replacement education objects are 

provided with unique catalog numbers. The new catalog numbering system 
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conforms to the Museum's general system. Alpha-numeric in design, it has 

been set up by the Landmark's Director and the Collections Manager. 

Cataloging the education collection increases the long-term preservation of 

the objects by facilitating periodic inventories. Providing a unique catalog 

number to each object allows an individual conducting an inventory to locate 

an object with its associated information stored in a computer database. The 

categories that were generated during the identification were used as catalog 

information. One additional category was added during cataloging: catalog 

number. Catalog Number allows an object to be related to its information 

that is contained in a database. 

All education collection objects were provided with their appropriate 

alpha-numeric label in a written form. The number provided immediate 

identification and serves as a link between the object and its documentation 

(Segal, 1998). The labels were written using a reversible method. The 

labeling of the education collection objects was accomplished by the use of 

archival quality ink (India Ink). Archival ink was preferred to non-archival ink 

because of its increased resistance to fading and minimal impurities. A base 

coat of PVAC (15-20%) solution was applied to the objects before the India 

Ink was used. A finishing coat of PVAC (15-20%) solution was applied on 

top of the India Ink to prevent the accidental removal of the label and to 

ensure waterproofing. The method was reversible through the use of 

acetone. 
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Housing and Storage 

Housing is the act of placing an object or a collection of objects in a 

secured location for preservation and use. Housing refers to a space where 

an object resides, but the intention of the space is to demarcate where the 

object should be returned once it is used. Housing denotes that the objects 

being housed are available for immediate use. Housing is closely related to 

storage. However, storage acts as a space for things when they are not in 

use. The objectives of good storage are to protect and preserve collections 

(Swain, 1998). The proper storage of objects is critical to the preservation of 

objects for the future. Storage units should promote object stability and 

reduce deterioration factors from reaching objects. Wilcox (1995) suggested 

museum storage spaces are spaces for things when they are not being used 

and that they are a place for objects, not people. 

To house or store the education collection objects, the objects were 

placed into one of four categories: (1) education exhibit objects; (2) 

replacement education objects; (3) outreach program objects; or (4) props. 

Education collection objects contained in categories 1-3 were reflective of 

archaeological materials found at the Landmark, while objects in category 4 

are printed materials and supplies. 

Education exhibit objects are objects that are available for immediate 

use by the public and are maintained in one of the two closed cabinets. 

These objects have a direct relation to the exhibit's contextual umbrella. 
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Education replacement objects are those objects that have a relation to the 

contextual umbrella, but a similar education exhibit object already exists in 

the education exhibit. These objects may be used to replace an education 

exhibit object if one is destroyed, lost, or damaged beyond repair. A criterion 

scheme was created (Fig. 3.1) to determine whether an object was an 

education collection exhibition object or a replacement object. 

Outreach program objects are objects that are used in traveling trunk 

exhibits and are kept inside their own separate carrying case apart from 

other education collection objects. Outreach program objects are outside the 

scope of this study. 

Props are objects such as books, magazines, teaching supplies, 

posters, disposable materials, and other items used for visitor and classroom 

purposes. Prop objects are separate from other education collection objects 

because they are teaching tools but are not reflective of materials that are 

considered present in the archaeological record contained at the Landmark. 

Props are outside the scope of this study. 

To alleviate the problems of improper storage and housing, the 

education collection objects are maintained in different locations by category. 

If an education collection object is a replacement object, then it is stored in 

the education room's storage area. If the education collection object is an 

exhibit object, then the object is housed in one of the closed cabinets (CCI 

or CC2) or in open shelving in the education room for immediate use. 
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Is the object 
consistent with the 

contextual umbrella? 

Retained 

Can the object be 
placed in the 

education exhibit? 

The object will be 
culled and 

considered for 
deaccession. 

Yes 

No, a similar 
object already 

exists. 

The object will be 
kept as an 

education exhibit 
object. 

The object will be 
kept as a 

replacement object. 

Fig. 3.1: 
objects. 

Criteria scheme for education collection exhibition or replacement 
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The closed cabinets and the open shelves were made of wood. The 

housing units required sanding and sealing to contain the off gassing of 

volatile acids in the wood (Hatchfield, 1995). A fine-grained sandpaper was 

used and two coats of an acrylic paint applied. The units then were allowed 

to dry and off-gas for three weeks before installation of the objects. Before 

object placement, each shelf was padded with polyethylene foam sheeting. 

The education exhibit objects were recessed into the polyethylene foam 

sheeting to promote object stability and the return of the object after visitors 

are finished using the object. 

Replacement education objects were wrapped in tissue then placed 

into individual polyethylene bags with their associated acid-free, lignin-free 

information tags and then placed into acid-free, lignin-free boxes with objects 

of similar composition (e.g., bone with other bone objects, lithics with other 

lithic objects). The boxes were labeled using foil-backed, acid-free adhesive 

labels indicating the contents of the box. The boxes were placed individually 

on storage shelves next to one another. 

Inventory 

Inventory is the itemized account of objects in a collection, providing 

accessibility to the collection, security, and accountability (Baxevanis, 1997). 

A collection inventory provides minimally a description of each object, its 

condition, and location. 
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Once the objects were given their appropriate catalog number and 

either housed or stored, an inventory of the objects was completed. An 

inventory of the objects in the education collection is necessary to provide a 

detailed account of the objects in the collection, provide a baseline of data for 

object interpretation, and as an assessment of object conservation and 

preventive conservation needs. The inventory, conducted after the objects 

have been placed into the exhibit or into storage, performs documentary 

control of the collection in relation to object location and the associated 

information of the objects. 

The categories that were used for the inventory are the same as those 

used during identification and cataloging with the addition of: (1) Object 

Status; (2) Object Disposition; (3) Last Inventory; (4) Inventory Date; (5) 

Color Photograph; (6) Object Location; and (7) Conservation Applied. Object 

Status indicates whether an object is stable or in need of conservation. 

Object Disposition refers to whether an object is on exhibit or in storage. 

Last Inventory indicates the last time an inventory was conducted for a 

particular object. Inventory Date refers to the current inventory being 

performed. Color Photograph shows a user that they have the correct object 

for the database information that is generated and what it looks like. Object 

Location refers to where in the education collection exhibit or in storage the 

object resides. Conservation Applied refers to what treatments the object 
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may have received during processing. This information is recorded into the 

administrative database. 

Administrative programming has been created and consists of 

information pertaining to the periodic inventory of the education collection 

exhibit. The categories are used to inventory the objects, create the 

database, and track the objects. The programming sets up time intervals for 

periodic inventory, explains the different methods for cleaning and repairing 

objects, and provides appropriate bibliographic references for the 

conservation and preventive conservation of the education collection. 

Administrative programming is maintained in a hardbound notebook and kept 

in the staff library at the Interpretive Center. 

Exhibition Methodoloov 

The education exhibit objects and stored education objects 

necessitated a second methodology for exhibition purposes. Exhibition 

methods consisted of the creation of (1) a contextual umbrella for the 

exhibit; (2) an object arrangement scheme; (3) an interactive computer 

database; and (4) supplemental educational materials. All exhibition 

methods were employed at the Interpretive Center in the education room and 

were recorded. 
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Contextual Umbrella 

The contextual umbrella is generated through information already 

available (i.e., the Museum's and the Landmark's missions, the Landmark's 

regional research, and the content found in the Interpretive Center's 

permanent exhibition areas) and by a review of the objects in the education 

collection itself The contextual umbrella is "Humans and Their Adaptations 

to a Changing Environment." This contextual umbrella serves as a guide for 

the consideration of the removal or retention of education collection objects 

and the incorporation of new education collection objects. The contextual 

umbrella has been a guiding framework for the Landmark's archaeological 

research program throughout the past 30 years (Johnson, 1983,1987) and is 

appropriate for guiding visitor's construction of knowledge concerning the 

archaeology, history, and natural history of the Southern High Plains. 

Object Arrangement 

The methodology for exhibition is related to the collection 

management methodology for storage in that both methodologies are 

concerned with how the objects are placed within the broader housing 

context. The exhibition methodology, however, differs from the collection 

management methodology in regards to the rationale for the placement of 

objects in the exhibit. Exhibition is concerned with education exhibition 

objects, not replacement education objects. Because replacement education 

58 



objects are put into storage away from public use, an exhibition methodology 

while they were in storage was not applicable. 

Five categories of objects were used. The categories reflected the 

diversity of information generated by the research performed at the 

Landmark and through the regional research program. Education exhibit and 

replacement education objects consisted of: (1) tools; (2) resources; (3) 

sediments; (4) floral remains; and (5) faunal remains. Each shelf in the 

education collection exhibit contained the five categories of education 

collection exhibit objects. A pattern for the exhibition of the five education 

collection exhibit objects was created and followed (Fig. 3.2). 
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Tools 
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The shelves that the objects are placed on also are categorized to 

make the information more understandable. The shelves are contained in 

one of two closed cabinets. One closed cabinet has 12 removable shelves 

(CCI); the other (CC2) has five removable shelves. The shelves in CC2 

represent the broad cultural sequences uncovered at the Landmark, 

consisfing of the: (1) Paleoindian Period; (2) Archaic Period; (3) Ceramic 

Period; (4) Protohistoric Period; and (5) Historic Period. The shelves In CCI 

represent a more detailed record of the broad cultural sequences, consisting 

of the: (1) Clovis Period; (2) Folsom Period; (3) Plainview Period; (4) 

Firstview Period; (5) Eariy Archaic; (6) Middle Archaic; (7) Late Archaic; (8) 

Ceramic Period; (9) Apache Period; (10) Comanche Period; (11) Anglo-

Historic Period; and (12) Modern. The Modern category was included in the 

shelving because it represents the future of archaeology in the region. 

Archaeology as a discipline is concerned with the material culture of human 

societies and the examination of various systems of cultural groups in a 

particular environmental setting (Johnson, 1987). The material culture that is 

present in the Modern Era reflects how today's society operates as an 

economic entity. By combining artifacts from the modern culture into the 

education collection exhibit, visitors may be able to understand how past 

cultures operated by creating connecfions between various artifacts from 

today's time period to some other time period in the past [for a review of the 

importance of creating connections amongst seemingly disparate subjects in 

60 



education see Brodie (2001)]. The individual shelves are labeled to indicate 

their time period, affiliated culture, and shelf number. 

Computer Database 

A computer database is a collection of information about some thing 

or things, maintained in an electronic format. The benefits of a computer 

database are versatility, speed of data acquisition, and the ability to maintain 

large amounts of information (Quigley, 1998). The integral parts of a 

database are the data that it contains. The data about an object, maintained 

by a database, provide depth of meaning and value. 

To alleviate the problems encountered with the old spreadsheet 

system, a new computer database was created. FileMaker® Pro software 

was used to create two new computer databases. This software was 

selected because of its ease of use and availability. FileMaker® Pro 

software had the ability to maintain collection data both in a file-card and 

listed fomnat, and, therefore, serve both educational and administrative 

functions. Both an administrative database and a visitor database were 

created and now are maintained in the Interpretive Center. A Dell™ 

Dimension"^" Series 8200 system was purchased and implemented to store 

the infomiation pertaining to the education collection. The system contained 

a 256 RDRAM memory capacity and an Intel® Pentium® 4 microprocessor. 

This system provided enough memory to store the requisite amount of 
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information contained by the education collection and an appropriate 

processing speed to access the information in a timely manner. 

The visitor computer database has been created to assist with the 

retrieval of object and collection information. A computer database is 

considered to be the most appropriate tool for object and collection 

information transfer because of its ease of use, almost ubiquitous nature, and 

ability to store and present large amounts of information about the education 

collection to visitors when staff and docents are not available in the Learning 

Center. The visitor database contains the following fields: (1) Artifact 

Description; (2) Common Name; (3) Object Location; (4) Catalog Number; (5) 

Object Age; (6) Representative Age; (7) Affiliated Cultijre; (8) Is It Real?; (9) 

Relation to Collection; (10) Color Photograph; (11) Provenance; (12) Primary 

Material; (13) Material Source; (14) Family; (15) Genus; (16) Species; and 

(17) Material Location. The field categories were generated from two 

sources: (1) information that the staff felt was most appropriate concerning 

the objects (i.e., the Museum of Texas Tech University Anthropology 

Division's general catalog information); and (2) informal, formative 

evaluations conducted at the Interpretive Center during the construction of 

the database (Appendix A). The informal, formative evaluations consisted of 

observation of visitors interacting witii the education collection and the writing 

down the questions that were generated by those visitors. 
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The administrative database was created to assist with the periodic 

inventory of objects on display and in storage. The administrative database 

contained the following fields: (1) Type of Object; (2) Artifact Description; (3) 

Catalog Number; (4) Object Age; (5) Object Disposition; (6) Object Status; 

(7) Primary Material; (8) Last Inventory; (9) Inventory Date; (10) Color 

Photograph; (11) Object Family; (12) Object Genus; (13) Object species; (14) 

Object Location; (15) Provenance; (16) Common Name; (17) Material 

Source; and (18) Conservation Applied. The fields reflected categories of 

infomnation that are useful when performing periodic inventories. 

Supplemental Educational Materials 

Supplemental educational materials are materials that can be used in 

conjunction with the education collection exhibit. For the purposes of the 

Landmark, supplemental educational materials are organized into three 

categories: (1) paper handouts; (2) classroom programming; and (3) docent 

programming. 

The educational materials for paper handouts consist of generating 

questions, providing limited answers, and encouraging individuals to pursue 

archaeologically related inquiry on a personal level. Individual usage 

programming is maintained as a paper handout. Questions on the handout 

range from simple search and retrieval questions for younger visitors, to 

more difficult, open-ended questions for older visitors. These former 
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questions provide the impetus for individuals to pursue archaeological inquiry 

on a personal level. The handout suggests that visitors compare categories 

of objects from the different cultural time periods, thereby providing the 

framework for understanding the education collection's contextual umbrella. 

Classroom programming consists of a junior curator program. This 

programming is conducted in a classroom-like atmosphere and may be used 

during the Museum Summer Youth Classes pertaining to archaeology. The 

classroom programming has Texas Essential Knowledge and Skills (TEKS) 

correlates. The program itself is developed in the following format: (1) a title 

is given to the program; (2) program goals are defined; (3) program 

objectives are defined; (4) program material requirements are defined; (5) 

program time duration is defined; (6) a step-by-step procedure delineates 

how the program should be pursued; and (7) a conclusion and an 

assessment of the program is considered. 

Docent programming consists of a hard copy of information that is 

distributed to Landmark docents. The programming demonstrates the 

different ways that the education collection exhibit can be used, why the 

education collection exhibit was created, and why the docent may want to 

use the education collection exhibit when interacting with visitors. The 

information explains cognitive psychology and hands-on education in lay 

terms and serves as a guide to the contextual nature of the education 

64 



collection. The information is presented to docents during the seasonal 

docent-training seminar. 

Ending Statement 

The management and exhibition methodologies employed by the 

Landmark help ensure the longevity of the education collection in terms of 

both object and collection life and educational opportunities. The exhibition 

methodology provides an opportunity for a high quality learning experience to 

occur for visitors. The management methodology provides an adequately 

managed museum collection that has different needs than permanent 

collections. Both methodologies are based on sound practices; however, the 

methodologies for collections management were modified to suit the 

particular circumstances of the immediate and intrusive use of education 

exhibit objects. As a result, the meWiodologies for management and 

methodologies for exhibition overiap at points, resulting in modified collection 

management procedures to accommodate intensive use. 
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CHAPTER IV 

RESULTS 

Introduction 

The analysis of the Landmark's Education Collection concerned all 

pertinent education collection objects contained within the two closed 

cabinets (CCI and CC2) and the open shelves in the education room. The 

results of the study are presented in terms of collections management or 

exhibition. Originally, 1378 objects were contained in the education 

collection. After the collections management and exhibition methodologies 

were employed, the number of objects in the education collection was 

reduced to 679 (Fig. 4.1); 699 objects were culled from the Landmark's 

traditional education collection. 

Collections Management Results 

The collections management methodology was designed to establish 

control over the education collection and to impede the deterioration of the 

objects. Upgrading of the education collection was accomplished through 

the application of a modified version of standard preservation and collection 

management techniques. The benefit of this upgrade was the enhancement 

of the longevity and usability of the collection as an education tool. 
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Fig. 4.1: Number of objects contained in the Landmark's traditional versus 
upgraded education collections. 

Identification 

The initial inventory of the education collection (completed in 1997) 

was vague and incorrect; inconsistent identifications made the inventory 

unusable. A hand count was completed for the objects within the education 

collection. All objects were re-identified using staff expertise and 

appropriate bibliographic sources. Every object in the education collection 

was identified individually, including bone, sediment, lithics, ceramic, 

gastropod, plastic and metal objects, plaster casts, replicas, floral samples, 

leather, and rubber objects (Fig. 4.2). For retained objects, once 

identification was complete, they were provided with an identification tag 
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written on acid-free paper and placed individually into a self-closing 

polyethylene bag. For culled objects, they were placed into self-closing 

polyethylene bags. The polyethylene bags then were placed into acid-free 

cardboard boxes. The cardboard boxes containing the culled objects were 

stored in the Landmark's audio-visual room and are awaiting deaccessioning 

consideration. 
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Fig. 4.2: Material type and number of objects contained in the Landmark's 
education collection based on the initial hand count. 

For lithics (including authentic and replicated objects), each object 

was checked against the hand count. The hand count recorded that 405 

lithics existed in the education collection. Once the criterion schema for 
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object disposition was applied to the lithic objects, 247 objects were not 

representative of the Landmark or Southern High Plains archaeology and 

were considered for culling. The remaining objects (158), representative of 

the Landmark or Southern High Plains archaeology (Fig. 4.3, 4.4), were 

retained and awaited placement into either the exhibition or storage 

categories. 
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Fig. 4.3: Type of lithics represented in the Landmark's education collection after 
culling. 
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Fig. 4.4: Number of lithics by material source in the Landmark's education collection 
after culling. 

For bone, the hand count recorded 572 objects existed in the 

education collection. Of these, 282 objects were not representative and were 

considered for culling. The remaining 290 bones were retained and awaited 

placement into the exhibition or storage categories. The retained bone 

objects consisted of remains representing 27 families (Fig. 4.5), 34 genera, 

and 37 identifiable species. Eighty-two bones could not be identified past the 

Genus level; 77 past the Family level; 36 past the Order level. 
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Fig. 4.5: Animal families represented in the Landmark's education collection after 
culling and their associated number of objects. 

For teeth, the hand count recorded that 71 objects existed in the 

education collection. Of these, 26 were not representative and were 

considered for culling. The remaining 45 teeth were retained and awaited 

placement into the exhibition or storage categories. The retained teeth 
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represented four families (Fig. 4.6), five genera, and three identifiable 

species. Seventeen teeth could not be identified past the genus level. One 

tooth could not be identified past the Order level. 
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Fig. 4.6: Number of teeth in the Landmark's education collection after culling. 

For glass objects, the hand count recorded 20 objects in the education 

collection. Of these, four were not suitable and were considered for culling. 

The remaining 16 glass objects were retained and awaited placement into 

the exhibition or storage categories. 

For shell objects, the hand count was 69. Of these, 54 were 

considered for culling. The remaining 15 shell objects were retained and 

awaited placement into the exhibition or storage categories. The retained 
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shell objects consisted of three families (Pleuroceridae, Planorbidae, and 

Succinedae), three genera, and three species. 

For ceramic objects, the hand count was 51. Of these, one was not 

representative and was considered for culling. The other 50 ceramics were 

retained and awaited placement into the exhibition or storage categories. 

The retained ceramic objects consisted primarily of aboriginal trade-wares 

from eastern New Mexico (Fig. 4. 7). 
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Fig. 4.7: Number of ceramic objects in the Landmark's education collection 
after culling. 

For metal objects, the hand count was 58. Of these, three were not 

suitable and were considered for culling. The remaining 55 metal objects 
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were retained and awaited placement into the exhibition or storage 

categories. The retained metal objects consisted of historic and modern 

materials. 

For brick objects, the hand count was three. All objects were retained 

and awaited placement into the exhibition or storage categories. 

For rubber objects, the hand count was one. It was retained and 

awaited placement into the exhibition or storage categories. 

For leather objects, the hand count was five. Of these, three were not 

suitable and were considered for culling. The remaining two leather objects 

were retained and awaited placement in the exhibition or storage categories. 

The leather objects consisted of one baseball cover and one modern leather 

strap. 

For sediment/soil samples, the hand count was 21. All 21 samples 

were retained and awaited placement in the exhibition or storage categories. 

The sediment/soil samples consisted of three soil and 18 sediment samples, 

ranging from Pleistocene through Historic time periods. 

For plastic objects, the hand count was 55. Of these, 48 objects (all 

projectile point casts) were not representative and were considered for 

culling. The remaining seven objects were retained and awaited placement in 

the exhibition or storage categories. These seven objects consisted of four 

animal casts (representing two families, three genera, and three species) and 

three projectile point casts (representing two Clovis and one Scallorn points). 
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For plaster casts, the hand count was two. Both objects were 

representative, retained, and awaited placement in the exhibition or storage 

categories. The plaster cast objects consisted of a claw and a left mandible, 

representing one species. 

For antler objects, the hand count was one. The object was retained 

and awaited placement in the exhibition or storage categories. The antler 

section was identifiable to genus. 

For floral samples, the hand count was 44. Of these, 31 were not 

representative and were considered for culling. The remaining 13 were 

retained and awaited placement in the exhibition or storage categories. The 

floral samples represented nine families (Fig. 4.8), 10 genera, and 12 

identifiable species. One floral sample could not be identifled to the speciflc 

level. 
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Fig. 4.8: Floral families and their associated number of species represented in the 
Landmark's education collection after culling. 

Cleaning 

Once identified and selected for retention, the objects were cleaned. 

A course of action was chosen for each artifact depending on the type of 

object, its condition, and stability. The objects in need of cleaning consisted 

of bone, tooth, lithic, metal, glass, plastic, and ceramic objects. Once 

cleaned, the objects were wrapped in acid-free neutral (bone, teeth, plastic) 

or buffered (lithic, metal, glass, ceramic) tissue paper as appropriate and 

placed back into their bags. 

Bones encased in large amounts of sediment or sediments lodged in 

foramen were excavated using small wooden picks and soft brushes. In one 
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instance after cleaning, it was discovered that a jackrabbit lumbar vertebra 

exhibited carnivore tooth marks (Fig. 4.9). In some instances, the sediments 

could not be removed without further degradation to the bone. Some bones 

already had been cleaned and were not given any additional treatments. 

Fig. 4.9: Education collection object (jackrabbit lumbar vertebra) exhibiting 
carnivore marks exposed after cleaning. 

Some metal objects were encased in sediment. These objects were 

cleaned using small wooden picks. Some of the metal objects were corroded 

to a fragile condition (Fig. 4.10). These objects were not cleaned any further. 
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Fig. 4.10: Education collection object that could not be cleaned because of 
extensive corrosion. 

In most cases, the lithic objects already had been cleaned and 

required no further treatment. No new information was generated from the 

cleaned lithic objects. The same was the case for the ceramic sherds. 

Likewise, no new information was generated from the cleaned plastic 

objects. 
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Stabilization 

Once cleaned, a stabilization program was considered for bone and 

tooth material. Before immersion in the PVAC consolidant solution, the 

objects were weighed prior to and after the treatment using an Ohaus 

electronic scale. In circumstances where bone material had fresh breaks, 

the pieces were conjoined using a PVAC adhesive. Conservation records 

were made of all treatments performed on each bone or tooth and are 

archived in the documents room of the Anthropology Division of the Museum 

of Texas Tech University. 

Two hundred and eighty five bone and 45 teeth were immersed in the 

PVAC solution. Two bones were not immersed because they previously had 

been conjoined using the PVAC adhesive. Immersion would weaken the 

adhesive and cause the bones to fall apart. Three bones did not need to be 

stabilized. The weight of the bone or tooth did not fluctuate greatiy after 

immersion. In some instances, when the objects were weighed after 

immersion they were lighter than when initially weighed. The decrease in 

weight could have been the result of the acetone's removal of additional 

sediment in the object (Baxevanis, 1997). 

Cataloging 

Once cleaned and stabilized, the objects in the education collection 

were numbered. Prior to labeling with a new catalog number, an attempt 
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was made to remove old catalog numbers and other associated data that 

had been written on them. In most circumstances, it was possible to remove 

the old labels through the application of acetone and a soft-bristled 

toothbrush. However, in other instances, it was not possible because the 

information was written directiy on the object using a permanent marker (Fig. 

4.11). In circumstances where the object was too small to write legibly on 

the object (e.g., gastropods and seeds [Fig. 4.12]), the object was placed into 

a glass vial and the catalog number was written on the vial. To prevent the 

objects inside the vials from shaking, the vials were recessed in 1/4" thick 

polyethylene foam when housed or stored. 

Fig. 4.11: Education collection object with old information not removed because an 
irreversible method had been used. 
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Fig. 4.12: Education collection objects that are too small to be written on legibly: (a) 
gastropod shell; (b) seeds. 

Once the retained education collection objects had a catalog number 

written on them, the objects were photographed and the information 

generated from the identiflcation, cleaning, stabilizing, and cataloging was 

recorded into the administrative database. 

After the cataloging of the objects, an attempt was made to flnd and 

record accession information for the objects. Using the Museum's 

Anthropology Division accession records, 106 objects (constituting 10 

accession records) had been accessioned into the education collection. 

However, only one accession card contained enough information to identify 

an object that was contained in the education collection (Giant Ground Sloth 

cast). The remaining nine accession cards and their associated 105 objects 

could not be identified as to the specific object in the education collection. 

For example, one accession card listed three burned bone and two tooth 

81 



fragments. However, no species designations were provided, making an 

exact match impossible with existing education collection material. 

All objects in the Landmark's education collection that were generated 

from the Landmark preserve were accessioned by the Museum of Texas 

Tech University as part of the Landmark's collection for that particular year. 

No distinction was made between those objects placed in the education 

collection and those in the research collection. Furthermore, the year that 

these objects were accessioned was not maintained by the traditional 

education collection spreadsheet. This flaw in the accessioning system 

made it impossible to determine what year the objects in the Landmark's 

education collection (generated from the Landmark preserve) were collected, 

and consequently, what accession number was used. 

Housing and Storage 

Once cataloged, the retained education collection objects were placed 

into one of two categories: (1) replacement objects or; (2) exhibit objects. 

Replacement objects were sorted by type: (1) bone; (2) lithic; (3) glass; (4) 

metal; and (5) ceramic. The total number of replacement objects was 300, 

consisting of 183 bone, 50 lithic, 33 metal, 24 ceramic, 24 tooth, 12 glass, 

four sediment, two shell, and one brick. Each individually wrapped, bagged, 

and tagged replacement object was grouped by type and placed into an acid-

free cardboard box. 
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An acid-free, corrugated cardboard box was used in three 

circumstances because the acid-free cardboard boxes were not large 

enough to contain the objects safely. All acid-free cardboard boxes (whether 

corrugated or non-corrugated) contained a base layer of polyethylene foam 

sheeting to protect the objects from damage. Bones from large animals 

(e.g., bison and cow) were sorted by species and element and packed (Fig. 

4.13) separately from bones of small animals (e.g., jackrabbit). Lithic objects 

were sorted by outcrop source (e.g., Edwards Formation chert, Jemenez 

Mountain obsidian) and type (e.g., debris, flake). All glass objects were 

packed into one cardboard box with no other type of material. The one brick 

object was packed in its own cardboard box. 

Fig. 4.13: Stored education collection bone (Bison bison metapodial segments) 
placed into polyethylene bags with their associated tags, within an acid-free 
cardboard box containing a base layer of polyethylene foam. 
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Exhibit objects were housed in one of the two closed cabinets (CCI or 

CC2) or in the open shelving in the education room. Due to the sealing of 

the wood to protect the objects from acidic off-gassing, the drawers stuck to 

the surface of the cabinet sometimes. After several times of moving the 

drawers in and out, the drawers could be removed without any sticking to the 

surface. After the drawers could be moved safely, the exhibit objects were 

removed from their polyethylene bags and unwrapped from their tissue 

paper, and then recessed individually into 1/4" thick polyethylene foam 

sheeting. The total number of exhibit objects was 379. 

Inventory 

A second inventory was conducted after object placement to provide a 

baseline of what had been housed or stored. A replacement object (Bison 

bison atlas) came apart during the placement of the object into its acid-free 

cardboard box and required an additional application of PVAC adhesive to 

conjoin the two pieces. The object previously had been conjoined; however, 

because the conjoin had little surface area for the adhesive to work properiy, 

a strain had been placed on the bone through a weak join. A more extensive 

treatment was required to stabilize the bone. 
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Exhibition Results 

The exhibition methodology was designed to assist in the creation of a 

usable visitor interface with the education collection. The upgrading of the 

education collection was accomplished through the application of techniques 

derived from cognitive psychology and exhibition practices. The techniques 

consisted of the creation of a contextual umbrella for the exhibit, an object 

arrangement schema, an interactive computer database, and supplemental 

education materials for the exhibit. 

Contextual Umbrella 

The contextual umbrella for the Landmark's education collection 

exhibit was created using the Museum's and Landmark's missions, the 

Landmark's regional research, the content found in the Interpretive Center's 

permanent exhibition areas, and by a review of the objects in the education 

collection. The contextual umbrella was "Humans and Their Adaptations to a 

Changing Environment." This contextual umbrella served as a framework for 

the scope of collections, as a guide for the removal or retention of education 

collection objects, the incorporation of new education collection objects, and 

as a guide for the placement of objects into exhibition or storage. 

Based on the collection review, 699 objects were removed from the 

Landmark's traditional education collection for not conforming to the scope of 

collections. An education collection future acquisitions list (Appendix B) was 
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created. This list acted as a guide for the incorporation of new education 

collection objects. Subsequently, 82 objects were incorporated into the 

Landmark's upgraded education collection from the Landmark's regional 

research program. The incorporated objects consisted of 43 bones, 18 floral 

samples, 13 lithic artifacts, four historic sherds, two teeth, and two bricks 

(Fig. 4.14). The number of objects in the Landmark's upgraded education 

collection was 761, composed of 15 categories (Fig. 4.15). 
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Fig. 4.14: Type and number of objects incorporated into the Landmark's upgraded 
education collection. 
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Fig. 4.15: Number and type of objects contained in the Landmark's upgraded 
education collection. 

To determine whether an object was a storage object or an exhibit 

object, the criteria scheme for object disposition was used (Fig. 3.1). Objects 

that contained provenience information, cultural modifications (helical 

fractures, blow marks), or natural modifications (carnivore chewing marks, 

trampling marks) were selected for exhibition over similar objects that did not 

contain these distinguishing characteristics. These objects were selected 
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over similar objects without these distinguishing marks because they 

provided additional and interesting information that can be used for a variety 

of teaching purposes (e.g., skeletal anatomy or forensic pathology). These 

objects with additional information had a broader ability to be used as an 

educational tool by the circumstance that they contained additional 

information and formed the basis for interpreting the contextual umbrella for 

visitors. 

Object Arrangement 

Those objects slated for the exhibition were arranged according to the 

object arrangement scheme (Fig. 3.2) consisting of the categories of: (1) 

tools; (2) resources; (3) sediments; (4) floral remains; and (5) faunal remains. 

After they were arranged, ample resources, tools, and faunal remains were 

represented in the education collection. However, even after the 82 new 

objects were introduced into the education collection, the education collection 

did not contain sufficient floral or sediment samples to complete the exhibit. 

The objects within CCI and CC2 received the same template for 

object arrangement. Although repetitive, this arrangement met the needs of 

a variety of audience members. Specifically, the smaller of the two cabinets 

(CC2) was used to meet the needs of audience members that are not able to 

reach high enough to view safely the taller cabinet (CCI) and adequately 

condensed the history of the Landmark into a more manageable sequence 
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for younger audience members. CC2, for taller audience members, provided 

a broader and more accurate reflection of the cultural and geologic time 

periods represented at the Landmark. The drawers in CCI and CC2 were 

arranged according to the Law of Superposition. The objects that 

represented the oldest known materials found at the Landmark were located 

on the bottommost drawers and the objects that represented the newest 

materials found at the Landmark were located on the topmost drawers. 

Ten objects were too large to be housed safely within the education 

collection exhibit's space. These objects were reconsidered and appropriate 

housing was created. These objects were housed on top of CC2, recessed 

into 1/4" thick polyethylene foam sheeting (Fig. 4.16). The incorporation of 

these objects brought the total number of objects on exhibit to 452 and in 

storage to 309. 
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Fig. 4.16: Objects housed on top of CC2, recessed into polyethylene foam 
sheeting. 

Computer Database 

While the objects were in the process of being housed for exhibition, a 

visitor computer database was created using FileMaker® Pro software. 

Category fields were used to standardize the information that was inputted 

into the computer database. The computer database solved the problems 

associated with the old spreadsheet data used in conjunction with the 

traditional education collection. The new database allowed object and 
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collection information to be maintained in a standard format that was 

accessible using a variety of search functions. 

Every object maintained in the education collection had, at minimum, 

a description, catalog number, location information, color photograph, and 

inventory date. In some circumstances, information was not filled in for 

certain category fields, as the fields did not pertain to the object in question 

(e.g., bone objects did not need the category "Material Source" filled in as it 

was reserved for lithic information). Because the education collection 

primarily was an unprovenienced collection, the field "Provenience" was filled 

in for 111 objects and left empty for 650 objects. As a result, the database 

for the upgraded education collection was not able to solve the collection 

management problem of lack of attributed information associated with the 

traditional education collection. However, the construction of a usable 

computer database now allowed provenience information to be maintained in 

the future. 

The computer database and the education collection cabinets (CCI 

and CC2) are located on an 8" raised platform along the southeast wall of the 

education room. The closed cabinets and the computer are accessible to 

audience members who can step onto this raised platform. The computer 

database on the computer is accessed by pressing the keypad or mouse-

pad. Visitors are encouraged to enter the education room by way of signage 

indicating that the education room is open and available for the visitors' use. 
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Supplemental Educational Materials 

Supplemental education materials were created for docents, visitors, 

and classroom teachers consisting of: (1) docent programming (Appendix C); 

(2) paper handouts (Appendix D); and (3) classroom programming (Appendix 

E). The supplemental educational materials were created to ensure that the 

education collection exhibit and the computer database could be used in 

conjunction with one another by docents, visitors, or Landmark educators, 

respectively. Although the educational materials have not been tested yet, 

they follow standard educational programming formats. As the materials are 

tested in the field, they can be revised and updated to reflect any changes 

needed. 

Summarv 

After all of the collections management and exhibition methodologies 

were employed, the total number of objects in the Landmark's education 

collection was 765: (1) 452 objects on exhibit; and (2) 309 objects in 

storage. The Landmark's education collection objects were identifled 

(causing them to be retained or culled), cleaned, stabilized, cataloged, 

housed or stored, and inventoried. Furthermore, the objects were 

contextualized (allowing the objects to be placed into exhibition or storage 

depending on their relation to the contextual umbrella) and arranged 

according to a standardized exhibit format when placed on exhibit. A 
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computer database was created to archive the information (generated from 

the collection management and exhibition procedures). This database was 

augmented by supplemental educational materials that made the exhibit 

meaningful to users. Faults with the traditional accessioning system were 

identified. The results of the collections management and exhibition 

methodologies to the Landmark's education collection allowed it to be 

upgraded to a point that helps ensure the longevity of the objects and allows 

them to be used more effectively as an educational tool. 
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CHAPTER V 

DISCUSSION 

Introduction 

The research questions this study attempted to answer were: (1) how 

can museum education collections be better protected; and (2) how can 

museum education collections be designed better to promote a learning 

experience for visitors. The use of preventive conservation and collections 

management procedures can better protect education collections. The use 

of cognitive psychological theory and exhibition practices can help design the 

education collection to promote a learning experience for visitors. The use of 

a modified version of collections management procedures and appropriate 

cognitive psychological theory and exhibition practices can assist in creating 

a learning environment that is both educationally relevant and 

conservationally sound. 

The results of the Landmark's upgraded education collection are 

significant because they provide the basis for a functioning exhibit that 

promotes object and collection longevity and stability. The results for the 

Landmark's upgraded education collection underscores that an education 

collection is a museum collection. As a museum collection, the principles 

and methods used to manage, protect, and exhibit museum permanent 

collections should be applicable to education collections. All museum 
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education collections can be protected better through the use of preventive 

conservation and collections management techniques. Museum education 

collections can be designed better to promote a learning experience through 

the use of cognitive psychological theory and exhibition philosophy. 

Collections Management 

The Landmark's education collection has been upgraded to a point 

resembling a museum permanent collection in terms of its care and 

management. The Landmark's traditional education collection had not 

received proper collections management procedures and did not resemble 

that of a museum permanent collection. The application of preventive 

conservation and collections management techniques solved this problem. 

The identification of the individual objects in the education collection 

revealed that approximately half of the objects were not appropriate or 

indicative of the Landmark record, suggesting that neither the Landmark 

Director nor the Collections Manager were consulted during the acceptance 

of the objects. Furthermore, neither a scope of collections nor a collecting 

plan was available for the Landmark's traditional education collection, 

resulting in the haphazard generation of the education collection. A scope of 

collections and collecting plan are necessary for a properiy functioning 

museum collection, because both documents define the type and amount of 

objects that will be collected, housed, and used, allowing a museum to gain 
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intellectual control over the collections (Gardner and Merritt, 2002). Because 

education collections are museum collections, these documents provide the 

means to gain intellectual control over the education collection. The creation 

of a contextual umbrella, that serves as a scope of collections, helped 

ameliorate the problems of haphazard and inappropriate object generation 

(Malaro, 1998). 

The number of bones (specifically, Bison bison bones) and lithics 

represented by both the Landmark's traditional and upgraded education 

collections far outnumbered any other type of object in the education 

collection. The disproportionate number of these types of objects may be the 

result of what was available to the education collection at the time of 

acceptance or possibly the result of a generally held notion that, archaeology 

is no more than a study of bones and stones. To solve this problem, a future 

object acquisitions list (Appendix B) was generated to determine the kind of 

objects that should be incorporated into the upgraded education collection. 

The upgrading of the education collection has allowed the Landmark 

to gain control over the collection. The future object acquisitions list allows 

the Landmari< to direct the growth of the education collection. This controlled 

and directed growth of the education collection serves to enhance the 

storyline of the exhibit and, subsequently, the power of the exhibit to be used 

as an educational tool, as only appropriate objects that enhances the 

storyline will be acquired. 
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During the identification process, one of the projectile points was 

suspected of being an authentic Firstview point (Wheat, 1979), rather than a 

replica. Microscopic analysis could not reveal whether or not the object was 

authentic. Because it lacked proper provenience information, that 

information could not be used to establish the point's origin. In addition to 

their scholarly value, Paleoindian points have a considerable market value 

(Hothem, 1998; Overstreet, 2001). A dilemma arose concerning whether the 

projectile point would be served better if it was removed from the education 

collection and placed in the Anthropology Division's research collections 

where it could be available for scholars and protected from theft, or if it 

should remain in the education collection where it could be used for 

educational purposes. Because a replica projectile point would have a 

similar educational value as an authentic projectile point, the point was 

removed. Furthermore, as education collection areas generally are a very 

low security location (Paulhus, 1983; Museum of Texas Tech University, 

1996), they are not suited for objects with a high market value. 

The cleaning and stabilization of the Landmark's education collection 

revealed that many of the objects were never processed properiy. This poor 

practice was the result of poor collecting practices and the belief that 

education collections did not need preservation procedures as they are 

consumptive collections. The application of proper collections management 

and preventive conservation techniques solved this problem. Proper 
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collections management and preventive conservation procedures are now in 

place to ensure that education collection objects, once accepted and 

accessioned, are identified, cleaned, and stabilized (if appropriate) by 

Landmark laboratory personnel. For the long-term protection of the 

education collection, the collections management procedures that exist for 

the Museum's Anthropology Division collection will be applied to the 

education collection. 

A thorough review of the Landmark's education collection records 

indicated that a paucity of objects contained usable accession and catalog 

numbers to track the objects. The lack of accession and catalog numbers for 

the Landmark's traditional education collection were the result of poor 

collections management procedures. These findings suggest that the 

Collections Manager was not notified when most objects were introduced into 

the education collection. These objects may have been collected from the 

surface of the Landmark preserve or the objects may have been collected 

from sources other than the Landmark. 

The upgrading of the Landmark's education collection could not solve 

the problem of recovering lost accession record information for objects 

generated from the Landmark preserve. All objects in the Landmark's 

education collection that were generated from the Landmark preserve were 

accessioned by the Museum of Texas Tech University as part of the 

Landmark's collection for that particular year. No distinction was made 
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between those objects placed in the education collection and those in the 

research collection. Furthermore, the year that these objects were 

accessioned was not maintained by the traditional education collection 

spreadsheet. This flaw in the accessions recording system made it 

impossible to determine what year the objects in the Landmark's education 

collection generated from the Landmark preserve were collected, and 

consequently, what accession number was used. To ameliorate the problem 

of tracking accession information for education collection objects in the 

future, all objects brought into the education collection are required to have 

their accession numbers inputted into the education collection administrative 

database. 

For objects that were not generated from the Landmark preserve and 

for which no accession number could be associated, title was in doubt. 

Texas law code Title 6A (Property Loaned to Museums) chapter 80 

(Ownership, Conservation, and Disposition of Property Loaned to Museum) 

was referenced to determine the legal status of these objects and the steps 

necessary to maintain clear and unrestricted titie to the objects. A museum 

must be able to document possession of the object for a minimum of 15 

years to which no person has made a claim according to the records of the 

museum before being considered abandoned. At this point, a museum is 

required to provide a notice to the lender by publishing a notice at least once 

a week for two consecutive weeks in a newspaper of general circulation in 
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the county of the museum. If no contact is made within 65 days, title of the 

object vests in the museum. 

The first records of the Landmark's education collection are contained 

in the 1997 inventory. It is from this point that the 15-year waiting period 

starts, leaving nine more years to transpire before the Museum of Texas 

Tech University may make their notice to lender in the local newspaper. 

These objects without clear and unrestricted title are viewed as important to 

the mission of the Landmark and the scope of collections for the education 

collections. They have received the same care as those objects that are 

owned by the Landmark. They have been inventoried and had text inputted 

into the administrative database in the "Provenience" field indicating that 

these particular objects require tracking and the legal steps for claiming title. 

A hard copy of the inventory was placed in the office of the Education 

Program Manager, with notation of the legal steps required in the year 2012. 

The proper housing and storage of the education collection objects 

was important for future preservation (Rose and Hawks, 1995; Swain, 1998). 

By maintaining the objects in a manner that is consistent with the permanent 

collections provides a baseline for object protection and eases object 

retrieval during periodic inventory. 

The collections management goal of the education collection is to 

prolong the life of the objects and to maintain the collection over a longtime 

basis. This goal reflects collection management policies set forth for 
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museum collections (Museum of Texas Tech University, 1996; Malaro, 

1998). Prolonging the life of the objects in the education collection can be 

accomplished by applying a modified version of standard preventive 

conservation procedures. This premise is opposed to the philosophy that 

traditionally has surrounded education collections; a philosophy that has 

accepted the eventual destruction of the objects contained in an education 

collection (e.g., Museum of Texas Tech University, 1996). Education 

collections have been termed consumptive (Museum of Texas Tech 

University, 1996; Macfarian, 2002); this view has allowed for a general 

malaise to surround their protection. 

All museum objects and collections eventually deteriorate to a point 

where they are no longer usable. Permanent collections are no different 

from education collections in this respect. Although education collections 

may be consumed at a faster rate in comparison to permanent collections, 

the difference does not justify the lack of protection and proper treatment. 

Simply because education collections have been determined to be of non-

research value does not indicate that the objects should exist in a condition 

that actually hastens their demise. Once this philosophical change occurs at 

the administrative and practical levels, a properiy maintained and managed 

education collection can be realized. The collections management of 

education collections is fiduciarily sound and provides accountability for the 

public trust. 
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Exhibition 

The results of the exhibition methodology for the Landmark's 

education collection have upgraded the collection to a functioning exhibit that 

supports the over-arching theme of the museum and can be accessed by 

visitors, docents, and staff. The previous collection presentation lacked a 

consistent, recognizable educational agenda. Without a contextual umbrella, 

object arrangement scheme, usable database, and supplemental educational 

materials to demonstrate how to use the education collection, it was nearly 

impossible for information to be presented to visitors in a manner that would 

allow educators to assess the exhibit's impact. 

An important result of the exhibition methodology concerned the 

creation of the education collection's contextual umbrella. A gap analysis 

(Gardner and Merritt, 2002) was performed once the education collection 

exhibit was constructed using the contextual umbrella and an appropriate 

bibliographic source concerning the recovered artifact material of the 

Landmark (Johnson, 1987). The analysis looked for the presence or 

absence of categories of objects and the number of individual objects. The 

gap analysis revealed that the upgraded education collection had strengths 

and weaknesses pertaining to collection objects. Object strengths were 

bison bones, lithic flakes, and ceramic sherds. Object weaknesses were 

sediment samples, floral samples, and culturally diagnostic projectile points. 

The future object acquisitions list (Appendix B) addressed the needs 
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identified by the gap analysis and was used to augment the collection on an 

immediate basis as well as a long-term basis. 

The vertical arrangement of the drawers in CCI and CC2 support the 

Law of Superposition. The drawers are arranged in a manner that mimics 

the archaeological record, where the oldest materials occur at the 

bottommost level and the newest materials occur at the topmost level. This 

vertical arrangement provides visitors with a highly visible reference to the 

relative age of the objects on a particular drawer (e.g., whether they are older 

or younger in age). 

The arrangement of the education collection exhibit objects within a 

drawer is important for interpretive purposes because it condenses the types 

of archaeological materials found at the Landmark and Southern High Plains 

into a manageable sequence. Although the template for object arrangement 

is repetitive, it is based on the cognitive psychological ideas of limited 

processing capacity and chunking (Miller, 1956; Lieberman, 1990; Ham, 

1994; Bruning et al., 1999; Mayer 2001). Presenting the types of 

archaeological materials on exhibit in chunks reduces the cognitive load on 

visitors and frees up their limited processing capacity, allowing information 

transfer to occur more easily. Providing both a tall (CCI) and a short (CC2) 

cabinet for displaying the education collection ensures that both adults and 

children can access the exhibit, increasing the usability of the education 

collection. 
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The creation of a usable computer database for visitors was pivotal for 

the exhibition of the education collection. The traditional education collection 

had no standard means for visitors to access object information unless a 

docent or education staff member was present. With the upgraded education 

collection, visitors now have the ability to use the objects and gain 

information in a consistent and standardized format via the computer 

database. Visitors can explore on their own or be guided by a docent. The 

creation of supplemental educational materials (Appendices C, D, and E) 

allows the education collection and the computer database to become more 

usable and provides for a more meaningful experience. 

The interpretive goal of the education collection exhibit is to convey 

archaeological, historical, and natural history information through hands-on 

manipulation of objects augmented by contextual information presented via 

an interactive database allowing visitors to engender the relationship of 

objects to one another. The conveyance of such information can be made 

more accessible to visitors if the information is presented in a story format, 

rather than a randomized listing of objects. That goal is realized through 

understanding what the objects are in the education collection and creating a 

storyline for the objects. Creating programming for docents that 

demonstrates how the education collection exhibit can be used with visitors 

helps to tell the story. Additionally, by creating appropriate public 
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programming to accompany the education collection exhibit, the story of the 

objects and the exhibit can be realized more fully. 

Ending Statement 

The Landmark's education collection now resembles a permanent 

museum collection in terms of its care, management, and exhibition. This 

upgrade was accomplished using practices derived from preventive 

conservation and collections management philosophy (including 

identification, cleaning, stabilizing, cataloging, and housing and storage), 

cognitive psychological theory, and exhibition and education philosophy. The 

identification of the objects in the education collection allowed the objects to 

be known and helped to provide the basis for a contextual umbrella that 

served as a scope of collections. A future acquisitions list was created to 

assist in the growth and direction of the education collection. 

Proper procedures are now in place to ensure that future education 

collection objects once accepted and accessioned are cleaned, stabilized, 

cataloged, and housed. The accession number associated with future 

education collection objects will be inputted into the education collection 

administrative database, ensuring complete information and legal title to the 

object. The process has begun to document possession of those objects 

that could not be associated with an accession number in order to gain title 

under Texas law. 
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A gap analysis revealed the strengths and weaknesses of the 

education collection and the future object acquisitions list provided useful in 

augmenting the collection on an immediate basis. On a long-term basis, the 

list would provide directions for controlled growth. A repetitive exhibition 

scheme was created and used to exhibit the education collection objects. 

This scheme was based on the cognitive psychological ideas of limited 

processing capacity and chunking. A computer database for visitors and 

supplemental educational materials were created to promote visitor and 

docent interaction with the education collection fostering an understanding of 

the education collection exhibit. 
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CHAPTER VI 

SUMMARY 

Education collections are a component of many museums. These 

collections provide for a unique experience because they allow visitors to 

interact with museum objects in a multi-sensory fashion that cannot be 

realized during most gallery visits. Traditionally, because education 

collections have been considered to be consumptive collections, they have 

not received proper care, management, and exhibition considerations. With 

the application of specific cognitive psychological theory (multi-modal theory 

and limited processing capacity), exhibition philosophy, and collections 

management practices, museum education collections can be transformed 

from an underutilized collection to a multi-sensory, interactive exhibit that 

promotes collection longevity. 

Upgraded Education Collection 

The Landmark contained a traditional education collection that had 

been underutilized, haphazardly collected, and poorly managed. The 

potential of the Landmark's education collection had not been realized and 

existed in a state that did not promote object longevity nor did it promote 

visitor interaction fostering object or collection understanding. Newly 

completed collection management and exhibition methods provided the 
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foundation for the education collection to be utilized as a multi-sensory, 

interactive exhibit and provided a foundation for the education collection to 

be preserved and managed through the use of a modified version of 

standard collections management principles. 

Problems with the Landmark's education collection existed in two 

categories: (1) collections management; and (2) exhibition practices. 

Collections management problems consisted of improper identification, 

improperly cleaned or dirty objects, unstable objects, no standardized 

cataloging procedures, improper storage and housing, and a lack of a 

standardized inventory. Because the education collection had not been 

managed properiy, its potential to be used as a teaching and learning tool 

was minimized. Exhibition and education problems centered on the lack of a 

contextual umbrella, an object arrangement scheme, an accessible manner 

to obtain object information, and educational materials for staff, docents, and 

other interactors with the education collection. 

The condition of the Landmark's traditional education collection 

provided a good example of how education collections are mismanaged and 

underutilized. Furthermore, the underutilization of the Landmark's education 

collection as an educational tool demonstrated the need for a coherent 

educational agenda. The condition of the Landmark's traditional education 

collection made it a prime candidate for the application of a modified version 

of standard collections management procedures, cognitive psychological 
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theory, and exhibition practices. The collection management and exhibition 

techniques applied to the Landmark's education collection demonstrate a 

method for upgrading any education collection. 

A plan devised for the management of the Landmark's education 

collection consisted of identification, cleaning, stabilization, cataloging, 

housing and storage, and inventory procedures. The identification provided 

a baseline of data for the objects and acted as a method to consider an 

object's status in the education collection (either for culling or retention). 

Culled objects were removed from the education collection and slated for 

consideration of deaccessioning. Retained objects were kept and a cleaning 

and stabilization plan was considered for each object. Standardized 

categories were created to assist in the preparation of data for the retained 

objects. During the identification process of the retained objects, it was not 

possible to generate attributable information for some objects. However, 

inherent information was generated for all retained objects. The results of 

the identification process allowed for the intellectual control of the collection 

and provided the basis for a more useable exhibit. 

Cleaning allowed for the removal of obstructive and harmful sediments 

and allowed some objects to be conjoined using a reversible method of 

PVAC adhesive. Following cleaning, bone and teeth were stabilized using a 

reversible method of PVAC consolidant. All retained objects were given 

individual catalog numbers and the information generated from the 
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identification process was recorded into an administrative database. 

Simultaneously, the objects were placed into either storage or exhibition 

depending on their relationship to the criterion for object disposition scheme 

and the amount of data the object contained. Storage objects were 

packaged archivally and placed into the storage area of the Landmari^'s 

education room. Exhibition objects were housed in an archival manner in 

one of the two closed cabinets (CCI or CC2) in the education room. Finally, 

an inventory was accomplished to ensure that each object was in its 

designated spot and to identify any conservation concerns. The data 

recorded from the inventory was placed into the administrative database. 

The collection management procedures applied to the Landmark's education 

collection improved the accessibility of the objects and the objects' 

associated information, as well as improved the education collection's future 

preservation. 

An exhibition and education plan was devised for the Landmark's 

education collection to address problems noted. The creation of the 

contextual umbrella for the Landmark's education collection, generated 

through information available about the Landmark, served as a guide for the 

consideration of the removal or retention of education collection objects and 

the incorporation of new education collection objects. 

Once the objects were identified as retained and selected for 

exhibition, they were arranged using the object arrangement scheme and 
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housed according to the collections management procedures. The object 

arrangement scheme required objects to be placed onto shelves in a 

repeatable format to reduce cognitive load on visitors and ease information 

acquisition. The vertical arrangement of the drawers also allowed the 

collection to be viewed from the archaeological/geological vantage of the 

Law of Superposition. The objects that represented the oldest known 

artifacts from the Landmark's excavations were housed on the bottom-most 

shelves of CCI or CC2 and the objects that represented the most modern 

known artifacts were housed on the top-most shelves of CCI or CC2. 

Once the exhibition objects were arranged, an interactive computer 

database was created to assist visitors with retrieval of object and collection 

information. Standardized categories were used for all object information. 

Supplemental educational materials were created to assist visitors with 

gaining object information, docents with using the education collection 

database in conjunction with the education collection, and Landmark 

classroom teachers with using the education collection as a tool for teaching 

about the archaeology of the Landmark and the Southern High Plains. 

The goal of this study was to create a multi-sensory, interactive exhibit 

that promotes object stability through preventive conservation techniques 

and periodic inventories. Multi-modal theory and limited processing capacity 

were applied to the education collection in an exhibition format. The 

exhibition format consisted of placing the education collection objects into a 
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proper context using a contextual umbrella, arranging the objects in a 

manner that reinforced historical continuity, creation of a vehicle that offered 

object and collection information, and a vehicle that assists visitors in 

generating appropriate questions to acquire object and collection information. 

Furthermore, managing the education collection in a professional manner 

allowed education collection objects and their information to be generated, 

maintained, stabilized, and periodically reviewed. 

The premise is that education collections are museum collections. As 

such, the philosophy and methods that are applied to museum collections 

are applicable to education collections. When institutions treat their 

education collections in a manner that is not consistent with pennanent 

collections, education collections can become educationally irrelevant and 

conservationally unsound. 

All museum collections benefit from a scope of collections and a 

collecting plan. These documents allow an institution to gain physical and 

intellectual control over their collections by providing collection definition and 

guidance. Education collections also benefit from the creation and 

implementation of a scope of collections and collecting plan. When 

education collections lack a scope of collections, they grow haphazardly. 

The haphazard generation of objects can result in a poorly cared for, 

managed, and exhibited education collection. Their potential to be preserved 

for the future is minimized, as is their potential to be used as an educational 
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tool. Museums are held accountable for their collections in terms of both 

protection and accessibility. The result of these poor practices with 

education collections is an institution that is failing its constituency. 

A haphazardly generated collection may contain objects that are not 

owned legally by an institution, due to poor record keeping. This lack of 

documentation hinders disposal of these objects (either due to culling the 

collection or deterioration/breakage) and complicates the process. By 

implementing policies that are in use for a museum's pemnanent collection, 

an education collection benefits in terms of the legal aspects related to 

museum collection ownership, including all rights related to accessioning and 

deaccessioning. 

Recommendations 

A national assessment of museum education collections needs to be 

completed to form a baseline of data to understand how education 

collections are protected and exhibited. Once such a survey is completed, a 

standardized plan for protection and exhibition of education collections can 

be created to guide the practices of the museum community in an attempt to 

create an ideal learning environment for visitors, as well as a proper 

environment for the protection of education collections. 

Individual institutions should assess their own education collection to 

determine if their collection is serving the public as an educational tool and is 
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protected according to standard collections management procedures. To 

determine if an institution is serving their constituency through an education 

collection, the following steps should be undertaken: (1) identify the 

education collection's educational theme (this story should guide the entire 

collection and can serve as a scope of collection); (2) assess the collection in 

relation to the educational theme (determine which objects need to be culled 

and which objects need to be retained); (3) catalog the information related to 

the education collection using a computer database to record inherent and 

attributable information; (4) arrange the objects in a consistent thematic 

approach using no more than seven separate units so that a story can be 

told; (5) apply the appropriate preventive conservation and collections 

management procedures to the education collection to promote object 

stability and longevity consistent with the collections management policies of 

the institution in question; (6) create procedures for the regulated, periodic 

inventory of the education collection to identify any conservation concerns 

with individual objects; and (7) perform a gap analysis of the education 

collection to control and anticipate the future growth of the collection. By 

performing these actions, an institution can create a better learning 

environment for their visitors and become more accountable to the public for 

the trust that they maintain. 
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Significance 

This study is on the forefront of museum education practices and 

benefits the greater museum community because it demonstrates how any 

institution with an education collection can optimize its own resources. The 

study addresses a method that museums can use to demonstrate a higher 

level of accountability in terms of collections protection and collections 

access. The reorganization and protection of education collections is 

justified by the current trend of museums to produce high quality learning 

environments and experiences for visitors. Because visitors are more likely 

to spend more time with an education collection than any other exhibit area, 

museum staff should enhance the resources and the environment of the 

education collection. 

Museums have the legal obligation to protect the assets of their trust. 

Those assets are both the permanent collections and the education 

collections. Consumable collections may be in greater need of preventive 

conservation than permanent collections as they sustain more damage 

through daily use. Preventive conservation is cost-effective in relation to 

conservation and would extend the use-life of the education collection. 

The dual responsibility of museums to protect collections in perpetuity 

and disseminate collections information to the public is represented strikingly 

well by a properiy maintained education collection. An education collection 

that is properiy maintained promotes object stability and longevity while 
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promoting visitor understanding through multi-sensory perception. A 

properly maintained education collection may help to assuage the strain and 

fears of those individuals who labor over the ever-tenuous battle between 

collections' protection and collections' usage. 

116 



REFERENCES 

American Association of Museums 
1969 Ameilca's Museums: The Belmont Report. American 

Association of Museums, Washington, D.C. 

1984 Museums for a New Century. American Association of 
Museums, Washington, DC. 

1992a Excellence and Equity: Education and the Public Dimension of 
Museums. American Association of Museums, Washington, 
D.C. 

1992b The Accessible Museum. American Association of Museums, 
Washington, D.C. 

Anderson, David 
1996 Case Study: Developing Historical Thinking Through an 

Interactive Gallery. In: Gail Durbin (ed.). Developing Museum 
Exhibitions for Lifelong Learning, pp. 163-169. GEM, London. 

Anonymous 
1996 Comfortable Viewing Zones. In: Gail Durbin (ed.). Developing 

Museum Exhibitions for Lifelong Leaming, pp. 148. GEM, 
London. 

Anonymous 
1999 Spatial Considerations. In: Eilean Hooper-Greenhill (ed.), 7/76 

Educational Role of the Museum, pp. 178-190. Routledge, 
London. 

Anonymous 
2002 Laboratory Manual: Lubbock Lake Landmark Quaternary 

Research Center. Museum of Texas Tech University, Lubbock. 

Applebaum, Barbara 
1991 Guide to Environmental Protection of Collections. Sound View 

Press, Madison, Connecticut. 

Bachmann, Konstanze 
1992 Conservation Concerns: A Guide for Collectors and Curators. 

Smithsonian Institution Press, Washington, D.C. 

117 



Baker, Mary T. 
1995 Synthetic Polymers. In: Carolyn Rose, Catherine Hawks, and 

Hugh Genoways (eds.), Storage of Natural History Collections: 
A Preventive Conservation AppnDach, pp. 305-323. Society for 
the Preservation of Natural History Collections, Iowa City. 

Baxevanis, Susan 
1997 Collection Management and Analysis of the Lake Theo Folsom 

Bone Assemblage. Unpublished master's thesis, Texas Tech 
University, Lubbock. 

Belcher, Michael 
1991 Exhibitions in Museums. Smithsonian Institution Press, 

Washington, D.C. 

Bicknell, Sandra and Peter Mann 
1996 A Picture of Visitors for Exhibit Developers. In: Gail Durbin 

(ed.), Developing Museum Exhibitions for Lifelong Leaming, pp. 
142-147. GEM, London. 

Bigge, Morris L. and S. Samuel Shermis 
1999 Leaming Theories for Teachers. Longman, New York. 

Binks, Gillian and David Uzzell 
1996 Monitoring and Evaluation: The Techniques. In: Gail Durbin 

(ed.). Developing Museum Exhibitions for Lifelong Leaming, pp. 
224-227. GEM, London. 

Black, Linda 
1990 Applying Learning Theory in the Development of a Museum 

Learning Environment. In: Beverly Serrell (ed.), Association of 
Science-Technology Centers (ed.), What Research Says about 
Learning in Science Museums, pp. 23-25. Association of 
Science-Technology Centers, Washington, D.C. 

Blais, Jean-Marc 
1999 Creating Exhibitions for Learning. In: H. Moffat and V. 

Woollard (eds.), Museum and Gallery Education, pp. 27-38. 
Altamira Press, Walnut Creek. 

Bower, G.H., CM. Clark, Alan M. Lesgold, and D. Winzenz 
1969 Heirarchal Retrieval Schemes in Recall of Categorized Word 

Lists. Journal of Verbal Leaming and Verbal Behavior, 8(3): 
323-43. 

118 



Brodie, Lee 
2001 The Henmenutic Approach to Museum Education Program 

Development. University of Saskatchewan, Saskatoon. 

Bruning, Roger H, Gregory J. Schraw, and Royce R. Ronning 
1999 Cognitive Psychology and Instruction. Prentice Hall, Upper 

Saddle River, New Jersey. 

Buck, Rebecca A. and Jean Allman Gilmore 
1998 The New Museum Registration Methods. American Association 

of Museums, Washington, D.C. 

Carter, James 
1996 Readability Tests. In: Gail Durbin (ed.), Deve/op/ng Musewm 

Exhibitions for Lifelong Leaming, pp. 193-195. GEM, London. 

Cassar, May 
1995 Environmental Management: Guidelines for Museums and 

Galleries. Routledge, London. 

Cassels, Richard 
1996 Learning Styles. In: Gail Durbin (ed.), Deve/op/ng Museum 

Exhibitions for Lifelong Leaming, pp. 38-45. GEM, London. 

Caulton, Tim 
1998 Hands-on Exhibitions. Routledge, London. 

Cohen, Stewart 
1997 Children and Adults. In: Gail Durbin (ed.), Deve/op/ng 

Museum Exhibitions for Lifelong Learning, pp. 73-76. GEM, 
London. 

Coxall, Helen 
1996a Writing for Different Audiences. In: Gail Durbin (ed.), 

Developing Museum Exhibitions for Lifelong Leaming, pp. 196-
199. GEM, London. 

1996b Issues of Museum Text. In: Gail Durbin (ed.), Developing 
Museum Exhibitions for Lifelong Leaming, pp. 204-212. GEM, 
London. 

119 



Csikszentmihaiyi, Mihaly and Kim Hermanson 
1999 Intrinsic Motivation in Museums: Why Does One Want to Learn? 

In: Eilean Hooper-Greenhill (ed.), The Educational Role of the 
Museum, pp. 146-160. Routledge, London. 

Curtis, Neil 
1997 Young Children's Learning from Objects: Research in 

Marischal Museum. Journal of Museum Education, 18:31-33. 

Davidson, Betty, Candace Lee Heald, and George E. Hein 
1999 Increased Exhibit Accessibility Through Multisensory 

Interaction. In: Eilean Hooper-Greenhill (ed.), The Educational 
Role of the Museum, pp. 223-238. Routledge, London. 

Davies, Stuart 
1996 The Museum Visitor: Statistical Information and Trends. In: 

Gail Durbin (ed.), Developing Museum Exhibitions for Lifelong 
Leaming, pp. 52-55. GEM, London. 

Dawkins, Richard 
1989 The Selfish Gene. Oxford University Press, Oxford. 

Dean, David 
1994 Museum Exhibition. Routledge, London. 

Dennis, Martin J. and Robert J. Sternberg 
1999 Cognition and Instruction. In: Francis T. Durso (ed.), Handbook 

of Applied Cognition, pp. 571-594. John Wiley and Sons Ltd., 
West Sussex, England. 

Dierking, Lynn 
1996a Historical Survey of Theories of Learning. In: Gail Durbin 

(ed.), Developing Museum Exhibitions for Lifelong Leaming, pp. 
21-24. GEM, London. 

1996b Contemporary Theories of Learning. In: Gail Durbin (ed.), 
Developing Museum Exhibitions for Lifelong Leaming, pp. 25-
29. GEM, London. 

Donowa, Wendy 
1996 Case Study: Designing a Gallery for Children. In: Gail Durbin 

(ed.), Developing Museum Exhibitions for Lifelong Leaming, pp. 
159-162. GEM, London. 

120 



Duckworth, Eleanor, Jack Easley, David Hawkins, and Androula Henriques 
1990 Science Education: A Minds-On Approach for the Elementary 

Years. Lawrence Eribaum Associates, Hillsdale, NJ. 

Ekarv, Margareta 
1999 Combating Redundancy: Writing Texts for Exhibitions. In: 

Eilean Hooper-Greenhill (ed), The Educational Role of the 
Museum, pp. 201-204. Routledge, London. 

Falk, John H. 
1996 Assessing the Impact of Exhibit Arrangement on Visitor 

Behavior and Learning. In: Gail Durbin (ed.), Deve/op/ng 
Museum Exhibitions for Lifelong Leaming, pp. 117-122. GEM, 
London. 

Falk, John H. and Lynn D. Dierking. 

1992 The Museum Experience. Whaleback Books, Washington, D.C. 

2000 Leaming from Museums. AltaMira Press, Walnut Creek. 

Feldman, Robert S. 
1994 Psychology. McGraw-Hill, Inc., San Francisco. 

Feher, Elsa, Reuben H. Fleet, and Judy Diamond 
1990 Science Centers as Research Laboratories. In: Beverly Serrell 

(ed.), Association of Science-Technology Centers (ed.). What 
Research Says about Leaming in Science Museums, pp. 26-28. 
Association of Science-Technology Centers, Washington, D.C. 

Fisher, Geneveive 
1998 Collections Management: Preventive Care. In: Rebecca A. 

Buck and Jean Allman Gilmore (eds.), The New Museum 
Registration Methods, pp. 103-107. American Association of 
Museums, Washington, D.C. 

Foundation de France and ICOM 
1991 Museum Without Barriers. Routledge, London. 

Franco, Barbara 
1992 Evolution of the Field: Historical Context. In: Ann Hofstra Grogg 

and Ellen Cochran Hirzy (eds.), Patterns in Practice: Selections 
from The Journal of Museum Education, pp. 9-11. Museum 
Education Roundtable, Washington, D.C. 

121 



French, Christopher C. and Andrew M. Colman 
1995 Cognitive Psychology. Longman, London. 

Gardner, James. B. and Elizabeth Merritt 
2002 Collections Planning. Museum/Veu/s, 81(4): 30-61. 

Gershberg, Felicia B. and Arthur P. Shimamura 
1998 Neuropsychology of Human Learning and Memory. In: Joe 

Martinez and Raymond Kesner (eds.). Neurobiology of Leaming 
and Memory, pp. 333-359. Academic Press, San Diego. 

Gilmore, Elizabeth and Jennifer Sabine 
1999 Writing Readable Text: Evaluation of the Ekarv Method. In: 

Eilean Hooper-Greenhill (ed.), The Educational Role of the 
Museum, pp. 205-210. Routledge, London. 

Grafen, A. 
1984 Natural Selection, Kin Selection, and Group Selection. In: J.R. 

Krebs and N.B Davies (eds.) Behavioral Ecology: An 
Evolutionary Approach. Sinauer Associates, Sunderiand, 
Massachusetts. 

Grasso, Hank and Howard Morrison 
1996 An Exhibition Team at Work. In: Gail Durbin (ed.), Developing 

Museum Exhibitions for Lifelong Leaming, pp. 112-116. GEM, 
London. 

Griggs, Stephen A. and Michael B. Alt 
1990 Visitors to the British Museum (Natural History) in 1980 and 

1981. In: Susan K. Nichols (ed.), Visitor Surveys: A User's 
Manual, pp. 82-88. American Association of Museums, 
Washington, D.C. 

Gunther, Charles F. 
1999 Museum-goers: Lifestyles and Learning Characteristics. In: 

Eilean Hooper-Greenhill (ed.), The Educational Role of the 
Museum, pp. 118-130. Routledge, London. 

Ham, Sam 
1999 Cognitive Psychology and Interpretation: Synthesis and 

Application. In: Eilean Hooper-Greenhill (ed.), The Educational 
Role of the Museum, pp. 161-171. Routledge, London. 

122 



Hatchfield, Pamela 
1995 Wood and Wood Products. In: Carolyn Rose, Catherine Hawks, 

and Hugh Genoways (eds.), Storage of Natural History 
Collections: A Preventive Conservation Approach, pp. 283-290 
Society for the Preservation of Natural History Collections, Iowa 
City. 

Hein, George E. 
1996 Constructivist Learning Theory. In: Gail Durbin (ed.), 

Developing Museum Exhibitions for Lifelong Leaming, pp. 30-
34. GEM, London. 

1998 Leaming in the Museum. Routledge, New York and London. 

Hernandez, Michael J. 
1997 Database Design for Mere Mortals. Addison-Wesley, Berkeley. 

Hirschi, Kent D. and Chandler Screven 
1996 Effects of Questions on Visitor Reading Behavior. In: Gail 

Durbin (ed.). Developing Museum Exhibitions for Lifelong 
Learning, pp. 189-192. GEM, London. 

Hooper-Greenhill, Eilean 
1992 Museums and the Shaping of Knowledge. Routledge, London. 

1994 Learning from Learning Theory in Museums. GEM News, 55:7-
11. 

1996 The Exhibition Policy. In: Gail Durbin (ed.), Deve/op/ng 
Museum Exhibitions for Lifelong Leaming, pp. 109-111. GEM, 
London. 

1999 Education, Communication, and Interpretation: Towards a 
Critical Pedagogy. In: Eilean Hooper-Greenill (ed.), The 
Educational Role of the Museum, pp. 3-27. Routledge, 
London. 

Hothem, Lar 
1998 North American Indian Artifacts. ^'^ Edition. Krause 

Publications, lola, Wisconsin. 

123 



Jensen, Nina 
1999 Children, Teenagers, and Adults in Museums: A 

Developmental Perspective. In: Eilean Hooper-Greenhill (ed.), 
The Educational Role of the Museum, pp. 110-117. 
Routledge, London. 

Johnson, Eileen 
1983 Lubbock Lake Landmark Master Plan. National Endowment for 

the Humanities, Washington, D.C. and Texas Antiquities 
Committee, Austin. 

1987 Lubbock Lake. Late Quatemary Studies on the Southern High 
Plains. Texas A&M University Press, College Station. 

Lieberman, David A. 
1990 Leaming: Behavior and Cognition. Wadsworth Publishing 

Company, Belmont, CA. 

Macfarian, Shane J. 
2002 A Consideration of Museum Education Collections: Theory and 

Application. Curator, 44(2): 166-178. 

Malaro, Marie C. 
1998 A Legal Primer of Managing Museum Collections. 2nd edition. 

Smithsonian Institution Press, Washington, D.C. 

Martinez, Joe, and Raymond Kesner. 
1998 Neurobiology of Leaming and Memory. Academic Press, San 

Diego. 

Massey, Christine 
1994 How Cognitive Scientists View Science Learning. In: Patty 

McNamara, Minda Borun, Sheila Grinell, and Beverly Serrell 
(eds.), What Research Says about Leaming in Science 
Museums vol. 2, pp. 7-11. Association of Science-Technology 
Centers, Washington, D.C. 

Matthew, Maureen 
1996 Adult Learners. In: Gail Durbin (ed.), Developing Museum 

Exhibitions for Lifelong Leaming, pp. 70-72. GEM, London. 

Mayer, Richard E. 
2001 Multi-Media Leaming. Cambridge University Press, Cambridge. 

124 



Maynard Smith, J. 
1978 Optimization Theory in Evolution. Annual Review of Ecology 

and Systematics, 9, 31-56. 

McManus, Paulette M. 
1996a Visitors: Their Expectations and Social Behavior. In: Gail 

Durbin (ed.), Developing Museum Exhibitions for Lifelong 
Leaming, pp. 59-62. GEM, London. 

1996b Label Reading Behavior. In: Gail Durbin (ed.), Deve/op/ng 
Museum Exhibitions for Lifelong Leaming, pp. 183-188. GEM, 
London. 

McNamara, Patricia A. 
1990 Trying It Out. In: Beveriy Serrell (ed.), What Research says 

About Leaming in Science Museums, pp. 13-15. Association of 
Science-Technology Centers, Washington, D.C. 

McLean, Kathleen 
1993 Planning for People in Museum Exhibitions. Association of 

Science-Technology Centers, Washington, D.C. 

Melton, A.W. 
1936 Distribution of Attention in Galleries of Science and Industry. 

Museum News, 14(3): 6-8. 

Merriam-Webster 
1989 Webster's Ninth New Collegiate Dictionary. Merriam-Webster 

Inc., Springfield, Massachusetts. 

Miller, George A. 
1956 The Magical Number Seven, Plus or Minus Two: Some Limits 

on Our Capacity for Processing Information. Psychological 
Review, 11(1): 56-60. 

Moncrieff, Anne and Graham Weaver 
1992 Science for Conservators. Cleaning. Volume 2. Routledge, 

London 

Moore, Bariaara and Stephen F. Williams 
1995 Storage Equipment. In: Carolyn Rose, Catherine Hawks, and 

Genoways (eds.). Storage of Natural History Collections: A 
Preventive Conservation Approach, pp. 255-267. Society for 
the Preservation of Natural History Collections, Iowa City. 

125 



Museum Education Roundtable 
1992 Patterns in Practice. Museum Education Roundtable, 

Washington, D.C. 

Museum of Texas Tech University 
1996 Collections Management Policy. Museum of Texas Tech 

University, Lubbock. 

Olton, David S. and R. J. Samuelson 
1976 Remembrance of Places Passed: Spatial Memory in Rats. 

Joumal of Experimental Psychology: Animal Behavior 
Processes, 2:97-116. 

Overstreet, Robert M. 
2001 Official Overstreet Indian Amowhead Identification and Price 

Guide. T'" Edition. House of Collectibles, New York. 

Paulhouse, J.L. 
1983 Museum and Gallery Security Management Techniques. In: 

Lawrence J. Feunelly (ed.), Museum, Archive, and Library 
Security, pp. 67-91. Buttenworths, Boston. 

Pearce, Susan M. 
1990 Archaeological Curatorship. Leicester University Press, 

London. 

Perry, Deborah L. 
1994 Designing Exhibits that Motivate. In: Patty McNamara, Minda 

Borun, Sheila Grinell, and Beveriy Serrell (eds.), What Research 
Says about Learning in Science Museums vol. 2, pp. 25-29. 
Association of Science-Technology Centers, Washington, D.C. 

Phillips, David 
1996 Recipe for an Interactive Art Gallery. In: Gail Durbin (ed.), 

Developing Museum Exhibitions for Lifelong Leaming, pp. 131-
135. GEM, London. 

Quigley, Suzanne 
1998 Documentation: Computer Systems. In: Rebecca A. Buck and 

Jean Allman Gilmore (eds.), The New Museum Registration 
Methods, pp. 17-40. American Association of Museums, 
Washington, D.C. 

126 



Reed, Stephen K. 
1996 Cognition: Theory and Applications. 4^^ edition. Brooks/Cole 

Publishing Company, Pacific Grove. 

Rogoff, Barbara 
1990 Apprenticeship in Thinking: Cognitive Development in Social 

Context. Oxford University Press, New York. 

1995 Observing Sociocultural Activity on Three Planes: Participatory 
Appropriation, Guided Participation, and Apprenticeship. In: 
James V. Wertsch, Pablo Del Rio, and Amelia Alvarez, (eds.), 
Sociocultural Studies of Mind, pp. 129-164. Cambridge 
University Press, Cambridge. 

Rose, Carolyn L., and A.R. de Torres 
1992 Storage of Natural History Collections: Idea and Practical 

Solutions. Society for the Preservation of Natural History 
Collections, Pittsburgh. 

Rose, Carolyn L.. and Catherine A. Hawks 
1995 A Preventive Conservation Approach to the Storage of 

Collections. In: Carolyn L. Rose, Catherine A. Hawks, and 
Hugh H. Genoways (eds.), Storage of Natural History 
Collections: A Preventive Conservation Approach, pp. 1-13. 
Society for the Preservation of Natural History Collections, Iowa 
City. 

Rose, Carolyn L., Catherine A. Hawks, and Hugh H. Genoways, 
1995 Storage of Natural History Collections: A Preventive 

Conservation Approach. Society for the Preservation of Natural 
History Collections, Iowa City. 

Rosenzweig, Mark R. 
1998 Historical Perspectives on the Development of the Biology of 

Learning and Memory. In: Joe Martinez and Raymond Kesner 
(eds.). Neurobiology of Learning and Memory, pp. 1-53. 
Academic Press, San Diego. 

Royal Ontario Museum 
1979 Hands On: Setting Up a Discovery Room in Your Museum or 

School. Royal Ontario Museum, Ontario, Canada. 

127 



Runyard, Sue 
1996 Targeting Specific Audiences. In: Gail Durbin (ed.), Deve/op/ng 

Museum Exhibitions for Lifelong Leaming, pp. 56-58. GEM, 
London. 

Schon, Donald A. 
1983 The Reflective Practitioner Basic Books, New York. 

1987 Educating the Reflective Practitioner Jossey-Bass, San 
Francisco. 

Schunk, Dale H. 
1991 Leaming Theories: An Educational Perspective. Macmillan, 

New York. 

Segal, Terry 
1998 Collections Management: Marking. In: Rebecca Buck and 

Jean Allman Gilmore (eds.), The New Museum Registration 
Methods, pp. 65-77. American Association of Museums, 
Washington, D.C. 

Serrell, Beveriy 
1996 Using Behavior to Define the Effectiveness of Exhibitions. In: 

Gail Durbin (ed.), Developing Museum Exhibitions for Lifelong 
Leaming, pp. 224-227. GEM, London. 

Serrel, Beveriy and Britt Raphling 
1996 Computers on the Exhibit Floor. In: Gail Durbin (ed.), 

Developing Museum Exhibitions for Lifelong Leaming, pp. 136-
141. GEM, London. 

Shettleworth, Sara J. 
1998 Cognition, Evolution, and Behavior Oxford University Press, 

Oxford. 

Shuh, John Hennigar 
1999 Teaching Yourself to Teach with Objects. In: Eilean Hooper-

Greenhill (ed.), The Educational Rote of the Museum, pp. 80-
91. Routledge, London. 

Smith, E. A. and Winterhalder, B. 
1992 Evolutionary Ecology and Human Behavior Aldine De Gruyter, 

New York. 

128 



Smithsonian Institution 
1991 Snakes, Snails, and History Tails. Smithsonian Institution, 

Washington, D.C. 

Sternberg, Robert J. and Ricard K. Wagner 
1994 Mind in Context: Interactionist Perspectives on Human 

Intelligence. Cambridge University Press, Cambridge. 

Stevenson, John 
1996 The Long-term Impact of Interactive Exhibits. In: Gail Durbin 

(ed.), Developing Museum Exhibitions for Lifelong Leaming, pp. 
231-235. GEM, London. 

Swain, Lynn 
1998 Collections Management: Storage. In: Rebecca A. Buck and 

Jean Allman Gilmore (Eds.), The New Museum Registration 
Methods, pp. 109-116. American Association of Museums, 
Washington, D.C. 

Talboys, Graeme K. 
2000 Museum Educator's Handbook. Grower, Brookfield. 

Thomas, Gillian 
1996 Children. In: Gail Durbin (ed.), Developing Museum Exhibitions 

for Lifelong Leaming, pp. 83-87. GEM, London. 

Thorndyke, Perry W. 
1977 Cognitive Structures in Comprehension and Memory of 

Narrative Discourse. Cognitive Psychology, 9(1): 77-110. 

Tolman, Edward Chace 
1948 Cognitive Maps in Rats and Men. Psychological Review, 

55:189-208. 

Treadwell, Ann 
1989 Addressing Community Needs: The Pontiac Art Center. Joumal 

of Museum Education, 14(1):16-18. 

Wheat, Joe Ben. 
1979 The Jurgens Site. Plains Anthropologist, ^ 5: 1-153. 

129 



White, Judith 
1990 What Have We Discovered about Discovery Rooms. In: 

Beveriy Serrell (ed.). What Research Says about Leaming in 
Science Museums, pp. 7-9. Association of Science-Technology 
Centers, Washington, D.C. 

White, Judith and Sharon Barry 
1984 Families, Frogs, and Fun: Developing a Family Learning Lab in 

a Zoo HERPlab: A Case Study. Smithsonian Institution, 
Washington, D.C. 

Wilcox, U. Vincent 
1995 Facility Management. In: Carolyn L Rose, Catherine A. 

Hawks, and Hugh H. Genoways (Eds.), Storage of Natural 
History Collections: A Preventive Conservation Approach, pp. 
29-42. Society for the Preservation of Natural History 
Collections, Iowa City. 

Wilkinson, Sue 
1999 Developing A Policy for an Education Service. In: H. Moffat and 

V. Woollard (eds.), Museum and Gallery Education, pp. 11-22. 
Altamira Press, Walnut Creek, CA. 

Wood, Richard 
1996 Families. In: Gail Durbin (ed.), De»/e/op/ng Museum Ex/j/fe/f/ons 

for Lifelong Leaming, pp. 77-82. GEM, London. 

130 



APPENDIX A 

INFORMAL FORMATIVE EVALUATIONS 

2/28/02 

Mother, sister of mother, and 3 children 

1. What is this? (4 year old, repeated for every object pursued) 

3/1/02 

Father and son 

1. What is it? 

2. How old is it? 

3. Did these all come from here? 

4. Is this an actual spear point? 

3/9/02 

Mother and two second-grade giris 

1. Cool! What is this? (pointing to a bison femur) 

2. I don't care I'm not touching it. 

3. Is that an animal's skin? 
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4/6/02 

Father and son 

1. Can I touch that? 

2. What is this? (pointing to the mammoth tooth) 

3. Are there any dinosaurs here? 

4. Is that a tooth? (pointing to another mammoth tooth) 

5. Is it real? (pointing to the mammoth tooth) 

5/12/02 

Mother and two daughters 

1. Can I see that? (pointing to a prairie dog skull) 

2. I'm not touching it until I know what it is. 

6/2/02 

Mother, father, son, and grandmother 

1. Why is this tooth falling out? 

2. Is it a buffalo tooth? 

3. Can I pull out the other teeth? 

4. How old is it? 

5. Where did the buffalo come from? 

132 



8/15/02 

Mother and four children (three giris, one boy) 

1. What is this? (pointing to the Megatherium claw cast) 

2. Is this real? (pointing to the Megatherium claw cast) 

3. Where did this come from? (pointing to a mammoth tusk) 

4. Did it come from here? 

5. I want to hold it (little boy). 

6. Can we throw those spears? 

7. How does this work? 
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APPENDIX B 

EDUCATION COLLECTION FUTURE ACQUISITIONS LIST 

Plants (seeds only) 
Andropogon gerardii (big bluestem) 
Argemone (prickly poppy) 
Bouteloua curtipendula (Sideoats grama) 
Chars sp. 
Chenopodium sp. (goosefoot) 
Eleocharis obstusa. (spikerush) 
Equistem (horsetail) 
Gaura sp. (gaura) 
Nymphaea sp. (water lily) 
Panicum virgatum (switch grass) 
Scirpus lacustris (bulrush) 
Suaeda (seepweed) 
Typha (cattail) 

Gastropods (shells only) 
Carychium exiguum 
Vatlonia parvuta 
Vatlonia graciticosta 
Vatlonia cyclophorelta 
Pupilta btandi 
Papilla muscorum 
Pupilta muscorum sinistra 
Pupoides albilabris 
Gastrocopta cristata 
Gastrocopta pellucida hordeacella 
Gastrocopta procera 
Gastrocopta armifera 
Gastrocopta ruidoensis 
Gastrocopta pentodon 
Vertigo ovata 
Vertigo gouldi basidens 
Vertigo milium 
Succinea 
Oxyloma retusa 
Discus cronkhitei 
Helicodiscus paratlelus 
Heticodiscus eigenmanni 
Helicodiscus singleyanus 
Punctum minutissimum 
Deroceras leave 
Nesovitrea hammonis electrina 
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Hawaiia minuscule 
Euconutus fulvus 
Zonitoides arboreus 
Valvata tricarinata 
Promenetus exacuous 
Promenetus umbiticateltus 
Hetisoma anceps 
Helisoma trivotis 
Gyraulus parvus 
Gyraulus circumstriatus 
Gyraulus deflectus 
Armiger crista 
Ferrissia rivularis 
Laevapex fuscus 
Physa anatina 
Physa gyrina 
Aplexa hypnorum 
Lymnaea palustris 
Lymnaea bulimoides 
Lymnaea humilis 

Animal (any element) 
Fish 

Lepisosteus sp. (garfish^ 
Carpiodes cyprinus (quillback) 
Ictalurus sp., of Ameiurus (bullhead) 
Ictaturus metas (black bullhead) 
Ictalurus punctatus (channel catfish) 
Morone chrysops (white bass) 
Lepomis sp. (sunfish) 
Lepomis gulosus (warmouth) 
Percina sp. (logperch and blackside darter) 

Amphibians 
Ambystoma tiginum (tiger salamander) 
Scaphiopus couchi (Couch's spadefoot toad) 
Scaphiopus bombifrons (plains spadefoot toad) 
Scaphiopus hammondi (western spadefoot toad) 
Acris crepitans (cricket frog) 
Bufo cognatus (plains toad) 
Bufo woodhousei bexaarensis (Friesenhahn Cave toad) 
Bufo sp. (toad) 
Rana catesbeiana (bullfrog) 
Rana palustris (pickerel frog) 
Rana pipens (leopard frog) 
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Reptiles 
Chelydra serpentina (snapping turtle) 
Kinosternon flavescens (yellow mud turtle) 
Geochelone wilsoni (extinct Wilson's tortoise) 
Geochetone sp. (extinct tortoise) 
Chrysemys scripta (pond slider) 
Terrapene Carolina putnami (extinct Carolina box turtle) 
Trionyx sp. (softshell turtle) 
Phrynosoma cornutum (Texas horned lizard) 
Eumeces obsotetus (Great Plains skink) 
Coluber constrictor (racer) 
Carphophis amoenus (worm snake) 
Elaphe guttata (corn snake) 
Gyatopion canum (western hook-nosed snake) 
Heterodon nasicus (western hog-nosed snake) 
Lampropeltis getutus (common king snake) 
Lampropeltis triangulum (milk snake) 
Masticophis sp. (coach- or whipsnake) 
Nerodia cf cyclopion (green water snake) 
Nerodia cf rhombifera (diamondback water snake) 
Nerodia erythrogaster (red-bellied water snake) 
Nerodia sp. (water snake) 
Pituophis melanoleucus (bullsnake) 
Elaphe or Pituophis sp. (rat, worm or bull snake) 
Rhinocheilus lecontei (long-nosed snake) 
Slavadora sp. (patch-nosed snake) 
Sonora semiannutata (ground snake) 
Thamnophis cf marcianus (checkered garter snake) 
Thamnophis proximus (ribbon snake) 
Thamnophis cf sirtalis (common garter snake) 
Tropidoctonion lineatum (lined snake) 
Virginia cf striatuta (rough earth snake) 
Agkistrodon contortrix (copperhead snake) 
Crotatus atrox (western diamond rattlesnake) 

Birds 
Podiceps cf nigricollis (eared grebe) 
Podilymbus cf podiceps (pied-billed grebe) 
Branta canadensis (Canada goose) 
Anser "Chen" careulescens (snow goose) 
Anas platyrhyncos (mallard duck) 
Anas strepera (gadwall duck) 
Anas acuta (pintail duck) 
Anas cf ctypeata (northern shoveler) 
Anas crecca carolinensis (American green-winged teal) 
Anas cyanoptera (cinnamon teal) 
Anas discors (blue-winged teal) 
Oxyura jamaicensis (ruddy duck) 
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Circus cyaneus (American marsh harrier or hawk) 
Buteo sp. (hawk) 
Tympanuchus cupido (prairie chicken) 
"Pedioecetes" phasianetlus (sharp-tailed grouse) 
Rattus limicola (Virginia rail) 
Raltus cf longirostris (clapper rail) 
Porzana Carolina (sora rail) 
Cf Laterallus excilis (gray-breasted crake) 
Galtinula chloropus (common gallinule) 
Fulica Americana (American coot) 
Charadrius montanus (mountain plover) 
Athene cf cunicularia (burrowing owl) 
Chordeiles cf minor (common nighthawk) 
Cotaptes auratus (northern flicker) 
Cf Sayomis saya (Say's phoebe) 
Cf Eremophila alpestris (horned lark) 
Corvus corax (common raven) 
Mimus polyglottis (northern [common] mocking bird) 
Agetaius phoeniceus (red-winged blackbird) 
Molothrus cf ater (brown-headed cowbird) 
Cf Pooecetes gramineus (vesper sparrow) 

Mammals 
Blarina sp. (shrew) 
Notiosorex crawfordi (desert shrew) 
Tadarida brasiliensis (Mexican freetail bat) 
Holmsenia septentrionails (extinct giant armadillo) 
Syvilagus cf audobonii (Audobon cottontail) 
Syvilagus sp. (cottontail) 
Lepus californicus (blacktail jackrabbit) 
Spermophilius richardsonii (Richardson's ground squirrel) 
Spermophilius tridecemlineatus (thirteen-lined ground squirrel) 
Spermophilius mexicanus (Mexican ground squirrel) 
Cynomys ludovicianus (blacktail prairie dog) 
Thomomys bottae (valley pocket gopher) 
Geomys bursarius (plains pocket gopher) 
Cratogeomys castanops (Mexican pocket gopher) 
Perognathus cf hispidus (hispid pocket gopher) 
Perognathus sp. (pocket gopher) 
Dipodomys ordii (Ord's kangaroo rat) 
Reithrodontomys montanus (plains harvest mouse) 
Peromyscus cf eremicus (cactus mouse) 
Peromyscus sp. (white-footed and pygmy mice) 
Onychomys leucogaster (northern grasshopper mouse) 
Sigmond hispidus (hispid cotton rat) 
Neotoma cf micropus (southern plains wood rat) 
Neotoma cf alibigula (white-throated wood rat) 
Microtus pennsylvanicus (meadow vole) 
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Microtus ochrogaster (prairie vole) 
Ondatra zibethicus (muskrat) 
Synaptomys cooperi (southern bog lemming) 
Canis latrans (coyote) 
Canis lupus (gray wolf) 
Vulpes macrotis (kit fox) 
Arctodus simus (short-faced bear) 
Taxidea taxus (badger) 
Mephitis mephitis (skunk) 
Fells rufus (bobcat) 
Mammuthus columbi (Columbian mammoth) 
Equus mexicanus (extinct stout-legged horse) 
Equus francisci (extinct small stilt-legged horse) 
Equus caballus (modern horse) 
Platygonus compressus (extinct peccary) 
Camelops hesernus (extinct camel) 
Hemiaucheina (extinct llama) 
Odocoileus sp. (deer) 
Capromeryx sp. (extinct antelope) 
Antilocapra Americana (pronghom antelope) 
Bison antiquus (extinct bison) 

Lithic Tools 
Utilized pebble (Quartzite) 
Folsom Point (Edwards Formation Chert) 
Plainview Point (Alibates Chert) 
Firstview Point (Tecovas Formation) 
Lubbock Point (Edwards Chert) 
Bulverde Point (Edwards Formation Chert) 
Ellis Point (Edwards Formation Chert) 
Trinity Point (Edwards Formation Chert) 
Marcos Point (Edwards Formation Chert) 
Garza Point (Tecovas Formation) 
Harrell Point (Edwards Fonnation Chert) 
Lott Point (Edwards Formation Chert) 
Washita Point (Chalcedony) 
Biface (Tecovas Formation) 
Scraper (Tecovas Formation) 
Knife (Alibates Chert) 
Core Scraper (Edwards Formation Chert) 
Uniface (Purple Quartzite) 
Core (Potter Chert) 
Flakes (Chalcedony, Silicified Caliche, Tecovas Formation Chert, 

Quartzite, Alibates Chert) 
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Animal Bone Tools 
Metatarsal Muscle Separator (Bison) 
Femur Muscle Separator (Bison) 
Rib Tool (Bison) 
Scapular Knife (Bison) 
Tubular Bone Bead (Turtle) 
Bone Awl (Bison) 
Calcaneum Chopper (Bison) 

Ceramic Sherds 
Rio Grande Glaze 
Chupadero Black-on-White 
El Paso Brownware 
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APPENDIX C 

DOCENT TRAINING MANUAL 

EDUCATION COLLECTION EXHIBIT 
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EDUCATIONAL ASPECTS 

The Education Collection 

The Education Collection is an aspect of the Lubbock Lake 

Landmark's interpretive program. It consists of the objects on display in one 

of the two closed cabinets (labeled CCI and CC2), the replacement objects 

that are kept in storage in the audio-visual room inside the Interpretive 

Center, and the Education Collection Database that is maintained in the 

education room. The intention of the Education Collection is to provide 

visitors, staff, and volunteers a unique opportunity to interact with the 

prehistory and history of the Southern High Plains and Lubbock through the 

artifacts associated with the Landmark's on-site excavations and regional 

research work. The Education Collection also offers visitors an opportunity 

to see how aspects of museum curatorial and collections management work 

are performed. 

The education collection has been designed and upgraded to be 

usable as an exhibit by all visitors. This exhibit helps to tell the story of the 

Landmark in an interactive, multimedia fashion. The story the education 

collection exhibit attempts to tell is "Humans and Their Adaptations to 

Changing Environments." This manual will acquaint you with the cabinets, 

the shelves, the objects, and the computer databases in the education 

collection. 
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Two cabinets comprise the education collection exhibit: (1) CCI (the 

tall cabinet); and (2) CC2 (the short, wide cabinet). CCI tells the story of 

"Humans and Their Adaptations to Changing Environments" in detail. The 

shelves in CCI are arranged in a manner similar to the archaeological record 

as it is reflected at the Landmark. The oldest materials are located on the 

bottommost shelf and the newest materials are located on the topmost shelf 

The time periods that the shelves represent from top to bottom are: 

1. Modern (mid-1900 AD-Present) 

2. Anglo-Historic (1870s AD-mid-1900 AD) 

3. Comanche (mid-1700AD-1870sAD) 

4. Apache (1450 AD-mid-1700 AD) 

5. Ceramic (2,000 BP-1450 AD) 

6. Late Archaic (4,500 BP - 2,000 BP) 

7. Middle Archaic (6,300 BP - 4,500 BP) 

8. Early Archaic (8,500 BP-6,300 BP) 

9. Firstview Period (9,000 BP - 8,600 BP) 

10. Plainview Period (10,200 BP - 10,000 BP) 

11. Folsom Period (10,800 BP - 10,200 BP) 

12. Clovis Period (11,500 BP - 11,000 BP) 

The drawers in CC2 are arranged in a condensed version of the 

archaeological record represented here at the Landmark. The oldest items 

are still located on the bottommost shelf and the newest items are on the 
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topmost shelf. The time periods that the shelves represent from top to 

bottom are: 

1. Anglo-Historic/Modern Period (1870s AD-Present) 

2. Apache/Comanche Period (1450 AD - 1870s AD) 

3. Ceramic Period (2,000 BP - 1450 AD) 

4. Archaic Period (8,500 BP - 2,000 BP) 

5. Paleoindian Period (11,100 BP - 8,600 BP) 

Five categories of objects are within each shelf in both CCI and CC2 

(Figure C3.1). The objects in the drawers of CCI and CC2 represent the 

variety of objects 

Flora 

Fauna 

Sediments 

Resources 

Tools 

Figure C3.1. The five categories of objects in CC1 and CC2. 

144 



that are contained in the archaeological record either here at the Landmark 

or on the Southern High Plains of Texas. Each group of objects helps 

archaeologists to understand the various peoples and their adaptations to the 

environments through time. The objects also help archaeologists to 

understand how the environment has changed through time. 

The objects in the drawers of the education collection are either 

authentic, replicated, or are real and are used as representative of another 

time period. For instance, the education collection has real Bison antiquus 

bones (TTU-AE-511). The education collection has replicated Clovis points 

made by modern people (TTU-AE-626). The education collection also has 

real modern coyote bones. Some of these modern coyote bones may be 

placed onto an older period shelf because modern coyote bones and coyote 

bones from older periods are identical. As such, some modern coyote bones 

may be placed onto other period shelves to represent that time period. 

How the Education Collection Exhibit Can Be Used 

The Education Collection exhibit consists of two parts: (1) the closed 

cabinets (CC) and the objects contained within them; and (2) the Education 

Collection Database. When working with visitors, attempting to find object-

related information, or during periodic inventories, the CCs/objects and the 

computer database always should be used together for optimal performance. 

The Education Collection was designed for use in one of two ways: 
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1. Individual Object Information 

If you or a visitor wishes to find information related to an individual 

object in the collection: 

1. locate the catalog number that is written on the object; 

2. go to the Education Collection Database Computer (the black 

Dell Computer); 

3. click on the "Find" button using the mouse pad; 

4. enter the catalog number into the field labeled "Catalog 

Number" (this number should appear as "TTU-AE-###"); 

5. click the "Find" button again and the result of your object should 

appear; and 

6. make sure that you have the right object by looking at the 

"Color Photograph" field (it should appear the same as the 

object that you have). 

2. Information Regarding a Category of Objects 

If you or a visitor wants to find the entire range of objects regarding 

Education Collection objects: 

1. go to the Education Collection Database Computer (the black 

Dell Computer); 

2. look for the field that most closely represents the information 

you want to find and type in the category of objects you wish to 

find (for instance, if you want to find information pertaining to 
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bison, type in the word "bison" in the field labeled "Object 

Name" or "Object Genus" or "Object Species"); 

3. click the "Find" button and the number of files related to your 

query should appear in the top left corner of the page; and 

4. scroll through the range of files that have been recovered. 

Why The Education Collection Should Be Used 

The use of the Education Collection Exhibit is based on principles 

derived from cognitive psychology. Cognitive psychology suggests that the 

human brain is modular. That is, our brains have specific units that attend to 

specific types of stimuli and process this type of information in a very specific 

way. It appears that we have certain modules that only process auditory 

stimuli, other modules that only process visual stimuli, and some modules 

only process tactile stimuli. With this in mind, deeper processing and 

organization of information can be achieved if individuals encounter multiple 

types of stimuli in an environmentally relevant manner. The Education 

Collection allows users to use tactile and visual stimuli simultaneously. This 

information is presented in a manner that builds upon each other. An 

encounter with the Education Collection should be a more memorable, and 

consequently, more usable experience for visitors than would a visit through 

a gallery visit alone. The Education Collection works in conjunction with, and 
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was constructed to augment, the gallery spaces contained at the Lubbock 

Lake Landmark. 

Cognitive Psvcholoov 

Cognitive psychology is the major force in American psychology 

today. Cognitive models focus on how people know, understand, and think 

about the worid. They attempt to describe and predict the patterns and 

regularities of the operation of the mind, including thinking, language, 

memory, knowing, and decision-making. Cognitive psychology uses the 

metaphor of the information processor for the human brain, where new 

knowledge is created from the context of prior knowledge, activities, and 

goals. The most important concepts in cognitive psychology are: (1) 

schemata, whereby mental frameworks exist for comprehension; (2) levels of 

processing, whereby memory is a by-product of the kind of processing that 

information receives; and (3) constructive memory, whereby learners create 

their own knowledge as they confront new situations. 

Discovery Learning 

Discovery learning is a process-oriented approach to learning. It is a 

theory that suggests that people learn best when an outcome for a learner is 

previously decided upon by a facilitator/teacher, but the process that is used 

to understand the outcome is left to the learner. Discovery learning provides 
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a framework allowing individuals to make meaning out of observable 

phenomena into a proper environmental and social context. Individuals who 

have more sophisticated ideas of the phenomenon being addressed guide 

the process of making meaning. Discovery Learning uses a three-fold 

procedure to define the education process (Figure C3.2). In this model, the 

starting point is a learner with a naive conception of a topic. The middle 

section is the process (or processes) within which the learner must operate 

mentally and physically to gain concept understanding. The process(es) 

used to generate information are guided by an individual (or group of 

individuals) who has situated the phenomenon into an appropriate context. 

The final point is full concept understanding situated within an appropriate 

environmental and social context. 

Discovery learning is an appropriate education philosophy for museum 

education collections because it uses aspects of cognitive psychology (that 

humans generate their own information from the environments in which they 

operate, in terms of both physical and mental operations), presupposes the 

importance of social interaction in learning (guided discovery), and suggests 

that the worid is objective (a prerequisite for scientific study). 
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Naive 
Conception 

Full Concept 
Understanding 

Figure C3.2. The three steps involved in discovery learning. 

COLLECTIONS MANAGEMENT ASPECTS 

Where the Education Collection Replacement Objects are Stored 

The Education Collection replacement objects are stored in the 

Landmark's audio-visual room within the first closed cabinet. Appropriate 

signage indicates the closet that contains the stored objects. The closed 

cabinet has two shelves. The top shelf contains acid-free corrugated 

cardboard boxes containing animal bones. These boxes are labeled 

individually with the contents of the box displayed. Within a box, individual 

bones are wrapped in appropriate archival tissue paper and placed into self-

closing polyethylene bags. When appropriate, the boxes contain: (1) the 

elements of a particular species (e.g., Bison bison astragalus); or (2) if they 

are small enough, all the bones available of a particular species (e.g., Lepus 

californicus bones). 
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The bottom shelf contains acid-free corrugated cardboard boxes 

containing ceramic, lithic, metal, and plastic objects. Each box is labeled, 

displaying the contents of the box. Within a box, objects are wrapped 

individually in appropriate archival tissue paper and placed into self-closing 

polyethylene bags. 

When to Replace an Education Collection Exhibit Obiect 
with an Education Collection Replacement Obiect 

Education Collection exhibit objects should be replaced by an 

education collection replacement object when the exhibit object is broken, 

damaged, or lost. This information must be inputted into the Education 

Collection administrative and exhibition databases immediately. If the object 

is broken or damaged, the object should be given to Landmark education 

personnel. A conservation program must be decided upon for the object. All 

materials and procedures for conserving the object must be recorded and 

inputted into the Education Collection administrative database. Once the 

object is properiy conserved, the object can be put back into the exhibit or 

into storage. While the object is being conserved, a replacement Education 

Collection object (from storage) may be taken out and used to replace the 

object in question. This information must be updated in the two Education 

Collection databases. 

If an exhibit object is lost, the information must be recorded in the two 

Education Collection databases. An attempt must be made to recover the 
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object by searching the Education Collection cabinets and room. If the object 

is missing, the education staff must be notified immediately. 

Commonly Used Materials for Obiect Protection 

1 PVAC (15-20%) solution for applying catalog numbers 

2. PVAC (20-25%) solution for conjoining broken pieces 

3. self-closing polyethylene bags for storing objects 

4. polyethylene foam sheeting to act as a barrier for objects 

5. aid-free cardboard boxes with an lining of acid-free tissue paper for 

storing objects 

6. aid-free, lignin-free paper for writing information on when identifying 

objects 

7. aid-free, neutral tissue paper for wrapping bone objects 

8. aid-free, buffered tissue paper for wrapping metal, ceramic, shell, and 

lithic objects. 

The Process of Obiect Acceptance Into the Education Collection 

An object only can be brought into the education collection if it has 

been approved by the Curator of Anthropology, Museum of Texas Tech 

University, and the Lubbock Lake Landmark director. Once the object has 

been accessioned into the Anthropology Collection and brought to the 

Interpretive Center's Education Room, the object must be cataloged using 
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the "TTU-AE-###" system. An education collection catalog book is contained 

in the education office labeled "Education Collection Catalog Book." The 

object must be labeled using the next available number and assigned by the 

Education Manager. To apply the catalog number onto the object: (1) place 

a piece of polyethylene foam sheeting onto a table; (2) place the object onto 

the polyethylene foam sheet; (3) open the windows in the education room 

and turn on a fan to promote air circulation (the air must blow over the work 

area and away from the individual labeling the object); (4) apply a base coat 

of PVAC (15-20%) solution to the object and allow it to dry; (5) once dried, 

apply the alpha-numeric catalog number to the object using India Ink; (6) 

once dried, place a finishing coat of PVAC (15-20%) solution on top of the 

India Ink; (7) take a color photo of the object using the FujiFilm FinePix 

2400Zoom digital camera maintained in the Education Room; (8) if the object 

goes into storage, wrap the object in appropriate tissue paper and place it 

into an appropriately sized polyethylene bag; (9) if the object goes into 

exhibition, place it into a properly recessed area within the closed cabinets; 

and (10) input the object's information into the two databases. 
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APPENDIX D 

VISITOR USE PROGRAM 

Go into the one of the cabinets and pick out an object. 

1. What is the object (Object Description)? 

2. Why is the object here (Relation to the Collection)? 

3. What is the object made of (Primary Material)? 

4. How old is the object (Object Age)? 

Go into the cabinets and pick out two or more objects. 

1. How are these objects related to each other? 

2. How are these two objects related to the archaeology of the Lubbock 

Lake Landmark? 

3. What makes these objects different from each other? 

Go into the cabinets and pick out objects from at least two different shelves. 

1. How have the objects changed through time? 

2. If the objects have not changed through time, why do you think that 

they have not changed? 

3. If you cannot find an answer right now, what will you do... ? 

a. Ask a museum employee? 

b. Read a book about archaeology? 

c. Look on the Internet for an answer? 
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APPENDIX E 

JUNIOR CURATOR PROGRAM 

Grades: 4-6 

Time Frame: 1 hour 

Goal: 

Students will compare and contrast primary source materials. 

Students will gain an understanding of aspects of general curatorial 

practices. Students will understand aspects of Lubbock area prehistory and 

history. 

Objectives: 

1. students will understand the difference between inherent and 

attributed information; 

2. students will learn how to handle museum objects; 

3. students will work in groups to compare artifact information; 

4. students will learn aspects of skeletal morphology and lithic 

analysis; and 

5. students will construct a storyline for the analyzed Education 

Collection objects. 

Materials: 

-Education Collection Objects (faunal and tool objects) (three objects 

per group) 

-Education Collection Database 
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-Cotton Gloves (one pair per student) 

-Paper 

-Pencils 

-Rulers 

Description: 

1. Have the students sit in groups of three students per group 

2. Tell the class that they are going to be curators for a day and that 

they will learn aspects of what museum curators do. 

3. Provide each group three objects from the Education Collection. 

Either provide the class the objects from one shelf or provide the 

class one category of objects (faunal, floral, tools, resources, or 

sediments) from multiple shelves. At this time, tell the students to 

put on their cotton gloves. Cotton gloves will protect the objects 

from oils on human skin. 

4. Give the students approximately seven minutes to analyze their 

objects using as many senses as possible. The information that 

they should generate should be things such as length, width, 

height, weight, type of object, what it looks like, what it feels like. 

Provide them with paper, pencils, and rulers at this time. 

5. Tell the students after they have completed the analysis of their 

objects that they have generated inherent information about the 

objects. 

6. Take the students into the gallery space. Ask the students how 

museum curators are able to come up with the stories that they tell 

(through exhibits) in museums based on just objects. If the 

students do not come up with the answer, tell them that they use 

attributable information to help make exhibits. 

156 



7. Have the students go back into the education room. Give one 

group at a time (for 5 minutes) the opportunity to use the Education 

Collection database to look up their objects' information. While 

that group is using the database, let the rest of the class examine 

the other groups objects. 

8. Once all the groups have examined the objects and have used the 

database, have the entire class sit in a circle. Place all of the 

objects on the floor. Tell the class to pretend that they are at an 

archaeology excavation and the objects on the floor represent a 

recently exposed area of the given time period for the objects in 

question (the closed cabinets will indicate what time period the 

objects represent). 

9. Have the students construct a story for the objects based on their 

location on the ground. The story that the class generates is an 

interpretation of the relationship of the objects. When a sufficient 

story has been generated, tell them that they have used a similar 

process that archaeologists and curators use for generating exhibit 

storylines. Tell them that this information is known as attributable 

information. 

10. Ask the students what kind of information is more useful when 

generating exhibits and what kind of information is more useful for 

examining a single object. 

11. Have the students examine their story in relation to the one 

constructed by the Education Collection. See how closely they 

match to determine if they have a broader understanding of 

Lubbock prehistory or history. 

12. Once the story is complete and students have answered the 

inherent/attributable information questions, have the students 
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(using their cotton gloves) place the objects back into their proper 

location. 

Table D.I 

Texas essential knowledge and skills social studies correlates: 

Grade 4 

1 A, B 

4 C D 

5A 

7A, B 

8B, D 

Grade 5 

1 A 

4 A , C 

5A 

6A 

7A, B 

Grade 6 

1 B 

2A 

3A 

4A, B, 

5A 

6A 

G 

C, D 

9A, B, C 

10 A, B 

1 3 A , B , C D , E 

20 A, B, C 

21 B 

8A, B, D 14A, B, C 

9 A, B, C 22 B 

10 A, 

11 A 

13A 

B 23 A, B,C 

24 C 

7 A, B, C 

8A 

9A, B 

15A, B, C 

16A 

1 7 A , C D , E , F 

22 A, B, C F 

23A, B, C D , E 

24 A, B 

D, E 25A, B, C 

26 A, B, C 

27 A, B 

20 A, B 

21 A, B, C, F 

22 A, B, C D, E 

23 A, B 

F 

DE 
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