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(ABSTRACT) 

The purpose of this study was to observe high school students as they progressed 

through a Science-Technology-Society (STS) project that involved the closing of a landfill. 

In this STS project, students investigated the best vegetation for reseeding a closed landfill. 

This project was initiated because a highway was to be built across the landfill to Explore 

Park. The director of Explore Park requested an experimental vegetation instead of the 

standard vegetation mixture. He wanted a vegetation that was aesthetically pleasing and 

environmentally acceptable. 

The study investigated the involvement of students in the construction of 

knowledge of local environmental] issues. Students shared their perceptions about the STS 

process through interviews, journal entries, a questionnaire, field notes, and written 

artifacts. All data were transcribed and coded for themes. Ethnographic methods were 

used to tell this story in twelve vignettes. | 

The results of this study are important because they show how educators can use 

local issues to build classroom curriculum. Students became actively involved in the 

learning process as they advanced through identified STS instructional goals. The first



goal was the Foundations Level. Basic content associated with landfill management and 

revegetation issues were introduced. Facts about garbage and the need for reducing, 

reusing, and recycling were investigated. The second goal was the /ssue Awareness Level. 

This goal included becoming involved, identifying the players, and investigating values and 

beliefs. The third goal was the Investigation and Evaluation Level. Students were exposed 

to concepts and strategies necessary to investigate and analyze the issues and evaluate 

alternative solutions. This level encompassed designing plant experiments. The fourth 

goal was the Citizenship Responsibility Level. Students were introduced to strategies 

necessary for making responsible decisions concerning solutions to the issues. 

The conclusions of this study suggest that for many students, the teaching of 

science through local technological and societal issues allowed them to become actively 

engaged in the learning process. Students who took ownership of their investigations 

created opportunities to enhance self-esteem, made connections, and enhanced their 

knowledge of scientific investi gations and scientific content in the context of real life 

issues.
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A STUDY OF HIGH SCHOOL BIOLOGY STUDENTS ENGAGED 
IN A SCIENCE-TECHNOLOGY-SOCIETY (STS) 

LANDFILL RESTORATION PROJECT 

Introduction 

This is the story of a journey of twenty high school biology students and three 

adults as they progressed through a Science-Technology-Society (STS) study in landfill 

restoration. In this study, we investigated and designed experiments to determine the best 

vegetation to plant on a closed landfill. Students researched designs, closing procedures 

and problems involving landfills. We also interacted with community groups who had a 

stake in the closed landfill. Unlike most units taught in school, no one knew where this 

unit would lead. The adults constructed knowledge and learned to work collaboratively at 

the same time the students constructed their knowledge and learned to work collaboratively. 

The purpose of our journey was, in the words of one student, “to accomplish the task that 

was Set before us -- {that of] making a difference.” 

We think we did make a difference. As you read the stories of the students 

working together in the Stories of the Field chapter and the students’ own perceptions of 

the study in the Analysis and Reflection chapters, you will hear them proudly tell how: (1) 

they hoped their plant studies impact species selection for revegetation of the landfill; (2) 

working for the good of their community bettered their environment; and (3) their work 

might provide a foundation for other groups who might also wish to study landfills. 

This project was designed to be an STS case study so that students could assist in 

the selection of species for landfill revegetation. The case study activities we did were 

issue-specific and tied into the viability of plant species on the landfill. As is characteristic 

of a case study (Ramsey, 1989), we established boundaries on the topics the students 

investigated: erosion, aggression, viability, and rooting depth. However, we did allow 

them flexibility in experimental design and choice of species for investigation. Students 

were aware of the standard and experimental mixtures, but could choose outside those



mixtures what species they wanted. For example, even though trees are not allowed on 

landfills in Virginia, two boys from Patrick Henry High School (PHS) chose to do an 

independent study to investigate the growth of trees in landfill soil. The boys discovered 

their tree choices did not survive in landfill soil. 

This study was done in two phases. The first phase was a pilot study completed in 

the spring of 1993 with the students from PHS. The second phase began the following fall 

and concluded in the spring of 1994. In this phase, students in a science class from the 

Governor’s School were the main focus of this STS case study. 

This story is about students who try to make sense of an STS problem while trying 

to help Mara, a biology master’s student. Mara’s job was to investigate and recommend 

the best plant species for revegetating the local landfill which was closing. Normally. a 

standard vegetation mixture is planted, but the landfill’s location made it different. A 

highway spur had been approved to be built across the landfill to Virginia’s Explore Park. 

The director of the park wanted a vegetation planted that met EPA closure regulations but | 

was also aesthetically pleasing to tourists who enter the park. Under the guidance of Mara 

and the classroom teacher, students in this study learned about the social issues involving 

landfills; the opening. closing, and monitoring of landfills; the designing of plant 

experiments; and the presentation of information. 

The findings of this study are related to the STS instruction categories as defined by 

Rubba (1987a,1990) and Rubba & Wiesenmayer (1988). These categories are: 

(1) STS foundation activities and issue awareness activities 

(2) STS issues investigation skill instruction 

(3) STS issue action skill development activities 

(4) Opportunities to apply STS investigation skills and action strategies 

Each category will be described and the activities and student perceptions will be told to 

take the reader through the STS study as experienced by the participants.



In chapter I, “Science-Technology-Society,” I will discuss the STS framework in 

science education as it pertains to landfill restoration, science literacy, STS instructional 

goals, problem solving, and collaborative learning. In chapter 2, “Methodology,” I will 

discuss the ethnographic approach used to investigate the collaborative learning of the 

students, scientist, teachers, and myself. This chapter will include a description of the 

phase I pilot study and the changes in design which influenced the phase II investigation 

that took place during the 1993-1994 academic year. Included in the Methodology is a 

detailed discussion of student documentary materials and the analysis of data. 

In chapter 3. “Stories of the Field,” the story of students involved in a landfill 

restoration project will be told through a series of vignettes. These stories will be analyzed 

in chapter 4. Analysis. in relation to the STS instructional goals and students’ perceptions 

of collaborative group activities. 

Finally, in chapter 5, Reflections. the voices of the primary players involved in the 

project will be heard as they reflect on their learning about STS investigations. These 

players include the classroom teacher, scientist. students, and myself, the educational 

researcher. 

As readers journey through this STS study. they will realize the vignettes are told in 

first person. This shift in voice from third person occurs so that readers are drawn into the 

classroom situation to feel the dynamics of the interaction. When writing the vignettes it 

was necessary to use descriptor words such as “teasing, patronizing, sarcastically, jokes, 

annoyed, and pesters.” It is important to understand that these perceptions are mine and are 

based on tone or inflections of the voices from the audio tapes and my knowledge of the 

students. I felt it was important to include these descriptors for the reader to understand the 

dynamics of the various groups. Readers will also get a glimpse of the entire class through 

the sharing in the room or reflections written by the students. By the end of the story the 

personalities of several tables will be well known because of the audio transcriptions that



have been shared. This is not just my story; itis also the students’ and teachers’ stories, 

because without them it would have never happened. 

The journey was a delightful one. Many new friends were met, and things were 

seen differently through the eyes of the high school students. Being a learner beside the 

students was not the frightful experience always imagined. It was also shown that 

students, when challenge and helped to see the relevance of a project, soar far beyond 

where teachers ever imagine!



CHAPTER 1 

SCIENCE-TECHNOLOGY-SOCIETY 

Prior to this study, I knew little about the STS framework, landfills or landfill 

restoration. Although I am an experienced classroom teacher, J had not articulated my 

theoretical views on collaborative learning, science literacy, or problem solving. The 

readings in this chapter focus on these topics as they relate to this study. Literature will be 

reviewed in the areas of Science-Technology-Society projects, landfill restoration, science 

literacy, problem solving, and collaborative learning to show their importance to this study. 

Science-Technology-Society Framework 

As our world becomes more technologically oriented, we realize we have often paid 

a price for it in natural resources. It is noted as science advances through technology, the 

impact on society increases. For students to understand and operate within this growing 

complexity, NSTA introduced a position paper, “Science-Technology-Society: Science 

Education for the 1980’s.” It states: 

The goal of science education during the 1980s is to develop scientifically literate 

individuals who understand how science, technology, and society influence one 

another and who are able to use this knowledge in their everyday decision-making. 

Such individuals both appreciate the value of science and technology in society and 

understand their limitations. (Yager, 1988, p. 17). 

The STS movement is based on the principle of constructivism. According to 

Glasson & Lalik (1993), in constructivist classrooms, “students must identify and test their 

existing understandings, interpret the meanings of their ongoing experiences, and adjust 

their knowledge framework accordingly” (p. 188). Students did this last fall when they 

took the field trip to the landfills and listened to Jared Crane and Catherine Whitlaw explain 

closing and monitoring procedures. One student understood the importance of baling at



the old landfill and tried to integrate that knowledge with her new information of why they 

were not baling at the new landfill. Aldridge (1992) states that students do this 

construction by creating and examining solutions to problems that affect them or their 

surroundings. The new information is interpreted and then integrated into that which is 

already known (Dana, Lorsbach, Hook & Brisco, 1992). For science to be learned, one 

must construct knowledge, identify problems, work out solutions cooperatively, and 

examine current knowledge for its viability. 

Jenkins (1992) says there is no longer the traditional question of “is it good 

science,” but rather, for whom is it good? (p. 232). Because of our exponential population 

growth during the twentieth century and our ability to transect the globe quickly, there are 

no longer vour problems and mv problems, but our problems. 

Brunkhorst and Y ager (1990) look at exemplary STS programs as identified and 

recognized in the NSF/NSTA Search for Excellence Program. They find that these 

outstanding programs are not limited to schools by size, location, or instructional level. 

Upon examination of these programs, the authors note that most have the following 

common characteristics: 

(1) They emphasize science for all students 

(2) They emphasize higher order thinking skills across content areas 

(3) They are interdisciplinary in nature 

(4) They are hands-on, student-centered, minds-on programs 

(5) They include student action plans, projects, field experiences and field research 

(6) They utilize many outside resources 

(7) They tie STS issues to the traditional content of the course 

(8) Evaluation tends to be structured very differently 

(9) Evaluation includes awareness and reasoning components 

(10) Tests are often designed to assess a variety of domains



(11) Students do as well as (if not better than) students in typical science courses 

when using standardized tests and/or textbook tests 

According to Yager (1989), there are several positive outcomes by students in STS 

programs. He finds that students in STS programs: 

(1) Demonstrate the ability to relate learning to new situations 

(2) Understand the relevance of science processes to daily living 

(3) Develop an interest in refining and developing those skills for further learning 

(4) Carry and improve attitudes toward science across grade levels 

Yager (1989) also discovers that students who are involved in STS studies have their 

curiosity “piqued” which gives rise to unique questions. These questions and original 

ideas, explains Yager, excite both the teacher and their peers. 

One of the strengths of the STS program is that students are encouraged to 

investigate local issues relating to science and the environment. This promotes learning as 

“real, relevant, tangible, and interesting” (Ramsey, 1993). Students identify with the 

issues and take ownership of their solutions. Local issues can be followed by reading 

papers or watching television. Students have the opportunity to visit environmental sites, 

or participate in local meetings where differing points of view are debated. 

Assessment of a curriculum that is integrated and performed without paper and 

pencil requires creativity. Teachers will be more active in constructing their own forms of 

assessment. Students should be able to use the information in new settings and identify 

related but divergent practices from a given situation. They should also be able to choose 

relevant information for solving a specific new problem and take appropriate action based 

on the new information provided (Brunkhorst & Yager, 1990). Teachers may use as part of 

their assessment, portfolios, scrap books, comic books, or home videos which are 

designed and assembled by the students to demonstrate their knowledge (Collins, 1992; 

Dana et al., 1992). It is important for the teacher to realize that “‘all students do not have the



same knowledge, even though they all ‘studied’ the same topic” (Dana et al., 1992). Each 

student has different information they deem important and relevant. Assessment should 

continue to be a learning process with evaluations being done by the teacher, the student, 

and fellow classmates. 

STS Investigative Sequence 

The National Science Teachers’ Association (NSTA) introduced a position paper in 

the 1980’s on STS in which they stated that the purpose of science education was “to 

develop scientifically literate individuals who understand how science, technology, and 

society influence one another and who are able to use this knowledge in their everyday 

decision-making” (Yager, 1988, p. 17). 

Studies were done in the 1980’s using environmental education as a basis for 

teaching responsible environmental behavior (Sia, Hungerford, & Tomera, 1986). 

Hungerford, Peyton, and Wilke (1980) proposed a set of goals they felt would foster and 

encourage citizens to become involved in science-technological problems of society. 

Rubba and Wiesenmayer (1985;1988) took these goals, clarified them, confirmed the 

important of societial responsibility, and developed 53 learner competencies for secondary 

science instruction in Pennsylvania. STS literature today most often refers to Rubba and 

Wiesenmayer’s (1985) four goals when talking about “STS instructional goals, or levels.” 

Rubba and Wiesenmayer (1988) postulate that citizens who are involved in these four goals 

will become informed and environmentally active. The four STS Instructional Goals 

according to Rubba and Wiesenmayer (1988) are: 

Goal I: STS foundations level 

Students should gain a knowledge of the concepts in the natural and social sciences 

and the nature of science and technology. The characteristic interaction among science, 

technology, and society should be understood so informed decisions can be made. Rubba



(1990) states that foundation activities should give students a basis concerning the character 

of science and technology within the society so knowledge can be built. Ramsey and 

Hungerford (1989) refine this goal and state that the learner should obtain not only a 

broader knowledge about science, technology, and societial issues, but also knowledge 

associated with the specific issue in question. 

Goal I]: STS awareness level 

Students will investigate how science, technology, societial interrelationships result 

in issues to be examined. All sides of the issues are to be examined. The issues as 

associated with the society’s beliefs and values are to be examined, being aware of the 

effects of religion politics, economics and personal interest. Students will explore alternate 

solutions for a resolution to the issue. 

Goal III: STS investigation level 

Students will develop knowledge and skills which allow them to examine and 

investigate the issues. They will collect and interpret data. These data will be used to draw 

conclusions and make inferences. Consequences will also be predicted. Students will 

communicate their data through written or oral reports. As students work toward possible 

solutions, they will judge the feasibility of such resolutions with respect to the player’s 

various value positions. 

Goal IV: STS action skill development level 

It is at this level that skills are developed so that students may take action, if they so 

choose. Students have the opportunity to work toward the resolution of the issue and 

evaluate its effectiveness. Students will determine whether the action to be taken is that of 

legal action, physical action, political action, or consumer action. Students also need to



assess the consequences of the action they have chosen toward a resolution of the issue. 

The effectiveness of the actions need to be assessed and possible modifications made. 

Importance of STS Instructional Goals 

Studies from Sia, Hungerford, and Tomera (1986) show that citizens who 

demonstrate responsible environmental action have certain characteristics. They are: (1) 

knowledge of environmental issues, (2) knowledge of strategies that could be used to solve 

issues, (3) the ability to act on issues, and (4) particular personality characteristics that 

allows one to act. These first three constructs can be addressed in the classroom. What 

happens when teachers involve these components in their teaching? 

Ramsey, Hungerford, and Tomera (1981) did a study that consisted of three 

treatment groups of eighth grade students. The first group had classes that included: (1) 

environmental foundations and (2) awareness of environmental issues. The second group 

had classes that included the topics of the first group, and added (3) issues investigation 

and (4) action instruction. The third group was the control and received life science 

instruction. Ramsey’s et al. (1981) findings were that group two, which had the 

opportunity to investigate issues and act on them, showed “‘statistically significant higher 

levels of overt environmental action” than did the other two groups (p. 42). According to 

Rubba and Wiesenmayer (1988), Ramsey did a follow-up study of these participants three 

years later and discovered that the group differences in overt environmental action 

continued. 

Landfill Restoration 

Science-Technology-Society issues include man’s use of the and and it’s effect on 

the environment. Often this use has resulted in abuse of the environment. What are some 

of the factors that have contributed to this abuse? Exponential population growth is one. 

It has been estimated that the global population is increasing at approximately 92 million 
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persons per year (Cairns, 1993). People must have a place to live and enough room to 

grow food for their families. Wetlands are being drained for development and forests are 

being cut for timber (Cairns, 1993a; Lovejoy, 1988). As a result, we are experiencing a 

lack of biological diversity because of these losses (Lovejoy, 1988). Cairns (1988) warns 

“that it is probably not an exaggeration to say that much of the planet is occupied by 

partially or badly damaged ecosystems’’(p. 342). Lovejoy (1988) declared that we need to 

develop by 1998 a global environmental policy if we expect to enjoy our natural resources 

on a long-term sustained-use basis. Without some system or standards, he warns, we will 

see the loss and use of our forests and aquatic environments. 

The result of our exponential population has been exponential garbage. Americans 

produce approximately 160 million tons of garbage a year. What are we going to do with 

our garbage? By 1992, one-third of our existing landfills were full; by 2010, four-fifth’s 

of them will be closed (Grossman & Shulman, 1990). O’Leary, Walsh & Ham (1988) 

found that from 1981 through 1986, there were only 563 new landfills opened...a 35% 

decrease from the five-year period a decade earlier. 

In addition to the lack of space for landfills are concerns for their byproducts: 

methane gas and leachate. Methane gas can seep to the surface, reduce the oxygen in the 

soil and poison the roots of the vegetation (O’Leary, et al., 1988) . Without vegetation, 

there is erosion (Duell, Leone, & Flower, 1986). Leachate occurs when water penetrates 

the landfill. The water becomes acidic because of various chemicals that may be in the 

garbage. Organisms that cannot tolerate these high acidic levels die, thus altering the 

immediate ecosystem (Nebel, 1990). 

Population growth, solid waste problems, methane gas and leachate are words 

many people know. However, there is less understanding about the word, “restoration.” 

According to Cairns (1991), restoration is “an attempt to return a disturbed ecosystem to a 

former natural condition”. We need restoration projects because we are running out of land 
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to support our expanding population. We have upset the ecological balance of nature 

through destruction of our natural resources. Landfill restoration projects are needed 

because in 1988 it was estimated that by 1993, we would close 1,200 landfills nationwide 

and the citizenry must decide what the land use will be (O’Leary, et al., 1988). Cairns 

(1993b) states we have three possible options in dealing with our ecosystems: 

(1) continue as we are now in which the rate of destruction exceeds the rate of 

restoration 

(2) develop restoration projects to equal the rate of destruction 

(3) have the rate of restoration exceed the rate of destruction 

This study hopes to bring students’ awareness to the need to develop restoration projects 

to meet or exceed this rate of destruction. How can we restore landfills? 

There are several unique landfill restoration projects that have been successful 

across the United States. At Belleville, Michigan (Logsdon, 1989), methane gas is being 

extracted for commercial heating purposes. Located there also is a hydroponic greenhouse 

which has returned the investment of $500,000 its first year through the sale of herbs. At 

Riverview, Michigan, they have made a ski slope from their landfill. They also extract 

methane gas for heating purposes. In Palm Beach County, Florida, they have constructed 

wetlands from a 450 acres landfill (Hess, 1992). In addition, Hess explains how San 

Francisco has shown its creativity through sculptures and designs atop their landfill! 

How does one explain the values of landfill restoration to policy makers and the 

general public? One of the problems in dealing with anything on a large ecological scale is 

time. We are a nation of instant gratification... microwave meals, credit cards and modular 

homes. Young adults of today are likely to be unaware of the impact their lifestyle choices 

have on the environment. Some may feel “I’m just one person, what can I do?” However, 

there are students who are greatly concerned and eager to be actively involved in creating a 

better world in which to live. In reviewing the literature, several curriculums have been 
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developed for schools to study waste management (Washington State Environmental 

Education, 1985; Ramsey, Hungerford & Volk, 1989). However, most curriculums only 

include topics concerning the three “R’s”---reuse, reduce, and recycle. No curriculum 

addressed the issue of restoration once a landfill is closed. It is important to bring the 

public to an awareness of the issues surrounding landfills, their impact on the ecosystem, 

and the necessity to restore these lands. 

Science Literacy 

Recent discussions regarding scientific literacy have implication for students’ 

learning about environmental and technological issues. It is important students become 

scientifically literate so they are able to function in a world that is dominated by technology 

and issues relating to the use of technology. Students in this study will enhance their 

scientific literacy through activities of this STS project. 

What is science literacy? Most definitions included common descriptors: (1) an 

understanding of the natural world, (2) man’s involvement with technology, and (3) social 

responsibility. Researchers use these terms when explaining their view of literacy. Hurd 

(1992) describes science literacy as being able “to understand the interactions of science 

and technology as they influence human experience, the quality of life, and social progress” 

(p. 1). Literacy, according to Jenkins, (1992) “is about creating new knowledge 

or...restructuring, reworking and transforming existing scientific knowledge” (p. 236). 

Y ager (1989; 1991 a) describes one who has scientific literacy as being able to think 

logically, having an interest in continued learning, appreciating the value of science and 

technology in society and understanding the limitations of science. A scientifically literate 

person considers the political, economic, moral and ethical aspects of science and 

technology as they relate to personal and world concerns, and offers explanations of natural 

phenomena that may be tested for validity. Ost and Yager (1993) assert that the society of 
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the future will function heavily on technology and will be propelled by science. Will we be 

able to accomplish this? Hazen and Trefil (1991) document that fewer than seven percent 

of American adults have enough science understanding to be classified as scientifically 

literate. Students, as they engage in this STS study, will be exposed to scientific 

understandings they can use as citizens in their society. 

Why do Americans need to be scientifically literate? Hazen and Trefil (1991) 

assert that national debates are becoming dominated more and more by scientific and 

technological issues. They say being able to comprehend these debates is becoming as 

important as being able to read. According to Ramsey (1989), it has been estimated that 

98% of the students in school will not become scientists and engineers. However, that 

should not diminish our emphasis on science. He states, 

All students will become citizens, consumers of the products and services of 

science and technology. All will assume and be responsible for the benefits and the 

risks of scientific and technological knowledge, products, systems, and services. 

All will be decision-makers concerning matters of science and technology, either 

willfully via participation in democratic decision-making or apathetically via the lack 

of such participation (p. 40). 

It is important for students, as citizens, to understand the balance and inter-connectedness 

of science if they are to protect and gain the most efficient use from its services. 

It is estimated that students in school now will probably have an average of five 

careers during their lifetimes, and they must prepare for jobs that do not even exist today 

(Dung, 1989). Citizens are going to have to be prepared to deal effectively with science- 

related social issues, develop a sense of responsibility and realize that they have inherited 

the guardianship of the natural world (Harms & Kahl, 1981; Ramsey & Hungerford, 

1989). 
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How are we accomplishing these goals? One way is through Science for All 

Americans, also known as Project 206] (American Association for the Advancement of 

Science, 1993a). According to Rutherford & Ahigren (1990), Phase I of Project 206] was 

to “define the knowledge, skills, and attitudes all students should acquire as a consequence 

of their total school experience....” ( p. 204). What knowledge, skills, and attitudes do 

we deem important for students to know? Phase II, which is currently in process, “...is to 

produce a variety of curriculum models that school districts and states can use as they 

undertake to reform the teaching of science, mathematics, and technology” (p. 205). What 

method [or methods] will we use to insure that students have the knowledge, skills, and 

attitudes of science? In Phase III, there will be a collaboration “...with scientific societies, 

educational organizations and institutions, and other groups involved in the reform of 

science, mathematics, and technology education in a nationwide effort to turn the Phase I] 

blueprints into educational practice” ( p. 205). Once methods have been determined, how 

are we going toimplement them? The project is already in classrooms in California, lowa, 

and Houston, with plans underway for Puerto Rico and North Carolina (Cullota, 1990). 

A second major project was launched in 1989 by the National Science Teachers 

Association called Scope, Sequence, and Coordination. This program intends to address 

curriculum reform by coordinating the sciences in a sequenced delivery (Ramsey, 1993). 

Students in grades 7-12 will be heterogenously grouped and have classes in physics, 

chemistry, biology, and earth and space science several hours every week every year 

(Aldridge, 1992). Whereas Project 206] is a long-term reform for K-12 for improvement 

of science literacy, Scope, Sequence, and Coordination is a short-term restructuring of 

curriculum for the improvement of science education.(American Association for the 

Advancement of Science, 1993b) Projects are being located in Puerto Rico, California, 

Texas, Iowa, North Carolina, and Alaska (Aldridge, 1992). 
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A third project, the National Science Standards, was established in 1991 and is 

supported by the National Research Council (NRC). This project addresses the need to take 

the goals from Project 2061, Scope, Sequence & Coordination, state science frameworks 

and science standards from other countries and produce Science Framework Summaries 

(National Research Council, 1993). From this framework, the council hopes to have in 

place by the end of 1994 a means for judging science curricula, teaching, and assessment 

across America. 

Problem Solving 

One purpose of participating in an STS project is to give students the opportunity to 

improve their problem-solving skills. Barba (1990) states that helping students to become 

good problem solvers is “the most important product” of an educational system. She 

postulates that the ability to be a good problem solver has often been regarded as evidence 

of one’s level of education. Barba also acknowledges that even though problem solving 

skills are often seen as the goal of education, these skills are difficult to define. In order to 

solve a problem, one must describe what it is. Webb and Ost (1978) state that students 

need to investigate problems that are real to them as based on where they live, their 

experiences, or their knowledge. Problems become real to the students only when they 

perceive that the problem is real (Ost & Yager, 1993). When problems are relevant to the 

learner, solutions become genuine, and students take an interest in them (Ost & Yager, 

1993). How do students proceed to solve problems? 

Ost and Yager (1993) state that problem solving is a “search for real alternative 

solutions” (p. 286). Barba (1990) describes it as a situation in which the means for 

attaining a goal is blocked so that other alternatives must be investigated. According to 

Gabel (1989), for one to solve a problem, one must understand the language of the 

problem, the information the problem gives, and what the problem wants to know. Not 
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�p�r�o�b�l�e�m� �s�o�l�v�i�n�g� �s�k�i�l�l�s�.� �O�s�t� �a�n�d� �Y�a�g�e�r� �(�1�9�9�3�)� �b�e�l�i�e�v�e� �t�h�a�t�  ��c�l�a�s�s�i�c�a�l �� �l�a�b� �e�x�p�e�r�i�m�e�n�t�s� �a�r�e� 

�g�e�n�e�r�a�l�l�y� �d�e�s�i�g�n�e�d� �t�o� �h�a�v�e� �a� �s�i�n�g�l�e� �c�o�r�r�e�c�t� �e�x�p�l�a�n�a�t�i�o�n�.� �H�o�w�e�v�e�r�,� �t�e�a�c�h�i�n�g� �w�h�e�r�e� �t�h�e� 

�a�n�s�w�e�r� �i�s� �a�l�r�e�a�d�y� �k�n�o�w�n� �i�s� �n�o�t� �c�o�m�p�a�t�i�b�l�e� �w�i�t�h� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g� �p�r�o�c�e�s�s�e�s� �i�f� �s�t�u�d�e�n�t�s� �a�r�e� 

�l�e�d� �t�o� �b�e�l�i�e�v�e� �t�h�e�r�e� �i�s� �o�n�l�y� �o�n�e� �r�i�g�h�t� �a�n�s�w�e�r� �(�A�u�l�t�,� �1�9�8�9�)�.� �W�o�o�d�s� �(�1�9�8�9�)� �a�s�s�e�r�t�s� �t�h�a�t� 

�t�e�a�c�h�e�r�s� �s�h�o�u�l�d� �b�e� �f�a�c�i�l�i�t�a�t�o�r�s� �a�n�d� �c�o�a�c�h�e�s�,� �n�o�t� �l�e�c�t�u�r�e�r�s� �a�n�d� �p�r�o�v�i�d�e�r�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�f� 

�t�h�e�y� �a�r�e� �t�o� �d�e�v�e�l�o�p� �i�n� �s�t�u�d�e�n�t�s� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g� �s�k�i�l�l�s�.� �T�h�e� �r�o�l�e� �o�f� �t�h�e� �t�e�a�c�h�e�r�,� �a�c�c�o�r�d�i�n�g� �t�o� 

�A�u�l�t� �(�1�9�8�9�)� �i�s� �t�o� �b�r�i�n�g� �a�b�o�u�t� �a� �d�i�s�e�q�u�i�l�i�b�r�i�u�m� �i�n� �t�h�e� �s�t�u�d�e�n�t�.� �T�h�i�s� �d�i�s�e�q�u�i�l�i�b�r�i�u�m� �c�a�u�s�e�s� 
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�t�h�e� �s�t�u�d�e�n�t� �t�o� �e�x�a�m�i�n�e� �h�i�s�/�h�e�r� �p�e�r�s�o�n�a�l� �b�e�l�i�e�f�s� �a�n�d� �i�n�i�t�i�a�t�e� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g� �(�O�s�t� �&� �Y�a�g�e�r�,� 

�1�9�9�3�)�.� 

�P�r�o�b�l�e�m� �s�o�l�v�i�n�g� �m�e�t�h�o�d�s� 

�O�v�e�r� �t�i�m�e�,� �t�e�a�c�h�e�r�s� �h�a�v�e� �t�r�i�e�d� �m�a�n�y� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g� �m�e�t�h�o�d�s�.� �A�c�c�o�r�d�i�n�g� �t�o� �B�a�r�b�a� 

�(�1�9�9�0�)�,� �t�h�e�r�e� �h�a�v�e� �b�e�e�n�:� 

�(�1�)� �o�s�m�o�s�i�s� �-�-� �s�t�u�d�e�n�t�s� �w�i�l�l� �a�b�s�o�r�b�  ��h�o�w� �t�o �� �i�f� �t�h�e�y� �a�r�e� �i�n� �a� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g� 

�e�n�v�i�r�o�n�m�e�n�t� 

�(�2�)� �m�e�m�o�r�i�z�a�t�i�o�n� �-�-� �s�t�u�d�e�n�t�s� �m�e�m�o�r�i�z�e� �f�a�c�t�s� �a�n�d� �c�o�n�c�e�p�t�s� 

�(�3�)� �i�m�i�t�a�t�i�o�n� �-�-� �t�e�a�c�h�e�r� �i�s� �t�h�e� �m�o�d�e�l�e�r� 

�(�4�)� �c�o�o�p�e�r�a�t�i�o�n� �-�-� �m�u�l�t�i�p�l�e� �m�i�n�d�s� �c�a�n� �c�o�m�e� �u�p� �w�i�t�h� �a� �s�o�l�u�t�i�o�n� 

�(�5�)� �r�e�f�l�e�c�t�i�o�n�s� �-�-� �s�t�u�d�e�n�t�s� �t�h�i�n�k� �a�b�o�u�t� �h�o�w� �t�h�e�y� �s�o�l�v�e�d� �t�h�e� �p�r�o�b�l�e�m� 

�M�a�n�y� �o�f� �t�h�e�s�e� �p�l�a�n�s� �a�r�e� �s�t�i�l�l� �b�e�i�n�g� �u�s�e�d�.� �B�a�r�b�a� �(�1�9�9�0�)� �a�g�r�e�e�s� �t�h�a�t� �s�t�u�d�e�n�t�s� �n�e�e�d� �t�o� 

�b�e� �g�i�v�e�n� �a� �m�e�t�h�o�d� �f�o�r� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g� �t�o� �b�e� �s�u�c�c�e�s�s�f�u�l�.� �S�m�i�t�h� �(�1�9�8�9�)� �s�t�a�t�e�s� �t�h�a�t� 

�s�u�c�c�e�s�s�f�u�l� �p�r�o�b�l�e�m� �s�o�l�v�e�r�s� �t�e�n�d� �t�o� �b�r�e�a�k� �d�o�w�n� �t�h�e� �p�r�o�c�e�s�s� �i�n�t�o� �s�e�v�e�r�a�l� �s�t�e�p�s�.� �B�a�r�b�a� 

�(�1�9�9�0�)� �w�r�i�t�e�s� �t�h�a�t� �G�e�o�r�g�e� �P�o�l�y�a� �h�a�s� �i�d�e�n�t�i�f�i�e�d� �f�o�u�r� �b�a�s�i�c� �s�t�e�p�s� �t�o� �s�u�c�c�e�s�s�f�u�l� �p�r�o�b�l�e�m� 

�s�o�l�v�i�n�g�.� �T�h�e�y� �a�r�e�:� 

�(�1�)� �U�n�d�e�r�s�t�a�n�d�i�n�g� �t�h�e� �p�r�o�b�l�e�m� �t�o� �b�e� �s�o�l�v�e�d� 

�(�2�)� �D�e�v�i�s�i�n�g� �a� �p�l�a�n� �f�o�r� �s�o�l�v�i�n�g� �t�h�e� �p�r�o�b�l�e�m� 

�(�3�)� �C�a�r�r�y�i�n�g� �o�u�t� �t�h�e� �p�l�a�n� �f�o�r� �s�o�l�v�i�n�g� �t�h�e� �p�r�o�b�l�e�m� 

�(�4�)� �L�o�o�k�i�n�g� �b�a�c�k� �t�o� �r�e�f�l�e�c�t� �o�n� �t�h�e� �p�r�o�c�e�s�s� 

�E�v�e�n� �w�i�t�h� �a� �m�e�t�h�o�d�,� �p�r�a�c�t�i�c�e� �a�p�p�e�a�r�s� �t�o� �b�e� �a� �k�e�y� �i�n�g�r�e�d�i�e�n�t� �t�o� �p�e�r�f�e�c�t�i�n�g� �t�h�e� �p�r�o�c�e�s�s� 

�(�B�a�r�b�a�,� �1�9�9�0�)�.� �W�o�o�d�s� �(�1�9�8�9�)� �p�o�s�t�u�l�a�t�e�s� �t�h�a�t�  ��k�n�o�w�l�e�d�g�e� �a�n�d� �p�r�o�b�l�e�m�-�s�o�l�v�i�n�g� �a�r�e� 

�i�n�t�i�m�a�t�e�l�y� �c�o�n�n�e�c�t�e�d �� �(�p�.� �9�7�)�.� �H�e� �s�t�a�t�e�s� �t�h�a�t� �h�o�w� �o�n�e� �l�e�a�r�n�s� �d�e�t�e�r�m�i�n�e�s� �h�o�w� �o�n�e� 

�o�r�g�a�n�i�z�e�s�,� �r�e�t�r�i�e�v�e�s�,� �a�n�d� �c�r�e�a�t�e�s� �r�e�p�r�e�s�e�n�t�a�t�i�o�n�s� �o�f� �k�n�o�w�l�e�d�g�e�.� �I�n� �a�d�d�i�t�i�o�n�,� �s�t�o�r�i�n�g� 

�i�n�f�o�r�m�a�t�i�o�n� �i�n� �m�e�m�o�r�y� �h�e�l�p�s� �d�e�t�e�r�m�i�n�e� �h�o�w� �e�f�f�i�c�i�e�n�t� �o�n�e� �i�s� �a�s� �a� �p�r�o�b�l�e�m� �s�o�l�v�e�r�.� �W�h�e�n� 
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�i�n�f�o�r�m�a�t�i�o�n� �i�s� �p�l�a�c�e�d� �i�n� �m�e�m�o�r�y� �i�n� �a�n� �o�r�g�a�n�i�z�e�d� �f�a�s�h�i�o�n�,� �r�e�t�r�i�e�v�a�l� �i�s� �e�a�s�i�e�r�.� �I�f� �i�n�f�o�r�m�a�t�i�o�n� 

�i�s� �p�l�a�c�e�d� �i�n� �m�e�m�o�r�y� �i�n� �a� �h�a�p�h�a�z�a�r�d� �f�a�s�h�i�o�n� �w�i�t�h� �n�o� �l�i�n�k�s� �t�o� �e�x�i�s�t�i�n�g� �k�n�o�w�l�e�d�g�e�,� �r�e�t�r�i�e�v�a�l� 

�b�e�c�o�m�e�s� �m�o�r�e� �d�i�f�f�i�c�u�l�t�,� �m�a�k�i�n�g� �p�r�o�b�l�e�m�-�s�o�l�v�i�n�g� �l�e�s�s� �s�u�c�c�e�s�s�f�u�l� �(�B�a�r�b�a�,� �1�9�9�0�)�.� 

�A�c�c�o�r�d�i�n�g� �t�o� �B�a�r�b�a� �(�1�9�9�0�)�,� �m�a�t�h�e�m�a�t�i�c�s� �e�d�u�c�a�t�o�r�s� �p�l�a�c�e� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g� �i�n� �t�h�r�e�e� 

�c�a�t�e�g�o�r�i�e�s�.� �T�h�e�y� �a�r�e�:� �e�x�p�o�s�i�t�i�o�n�a�l�,� �g�u�i�d�e�d� �d�i�s�c�o�v�e�r�i�e�s�,� �a�n�d� �o�p�e�n� �i�n�q�u�i�r�y�.� �I�n� �e�x�p�o�s�i�t�i�o�n�a�l� 

�p�r�o�b�l�e�m� �s�o�l�v�i�n�g�,� �t�h�e� �s�t�u�d�e�n�t� �i�s� �g�i�v�e�n� �t�h�e� �p�r�o�b�l�e�m�,� �t�h�e� �w�a�y� �t�o� �s�o�l�v�e� �i�t�,� �a�n�d� �t�h�e� �s�o�l�u�t�i�o�n�.� �I�n� 

�g�u�i�d�e�d� �d�i�s�c�o�v�e�r�y� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g�,� �t�h�e� �s�t�u�d�e�n�t� �i�s� �g�i�v�e�n� �o�n�l�y� �t�h�e� �p�r�o�b�l�e�m�.� �S�/�h�e� �i�s� �n�o�t� �g�i�v�e�n� 

�t�h�e� �w�a�y� �t�o� �s�o�l�v�e� �i�t� �o�r� �t�h�e� �s�o�l�u�t�i�o�n�.� �T�h�e� �o�p�e�n� �i�n�q�u�i�r�y� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g� �1�s� �s�i�m�i�l�a�r� �t�o� 

�c�o�n�d�u�c�t�i�n�g� �s�c�i�e�n�t�i�f�i�c� �r�e�s�e�a�r�c�h�.� �T�h�e� �s�t�u�d�e�n�t� �i�s� �n�o�t� �g�i�v�e�n� �t�h�e� �p�r�o�b�l�e�m�,� �t�h�e� �w�a�y� �t�o� �s�o�l�v�e� �i�t� �o�r� 

�t�h�e� �s�o�l�u�t�i�o�n�.� 

�A�u�l�t� �(�1�9�8�9�)� �w�r�i�t�e�s� �o�f� �B�.� �S�.� �T�h�o�m�a�s� �w�h�o� �f�o�u�n�d� �i�n� �1�9�6�8� �t�h�a�t� �g�u�i�d�e�d� �d�i�s�c�o�v�e�r�y� �w�a�s� 

�s�u�p�e�r�i�o�r� �t�o� �e�x�p�o�s�i�t�o�r�y� �m�e�t�h�o�d�s� �w�h�e�n� �w�o�r�k�i�n�g� �w�i�t�h� �h�i�g�h�-� �a�n�d� �l�o�w�-� �a�b�i�l�i�t�y� �e�i�g�h�t�h� �g�r�a�d�e� 

�s�t�u�d�e�n�t�s� �i�n� �c�r�i�t�i�c�a�l� �t�h�i�n�k�i�n�g� �a�n�d� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g� �a�c�t�i�v�i�t�i�e�s�.� �H�o�w�e�v�e�r�,� �w�h�e�n� �t�e�a�c�h�i�n�g� 

�f�a�c�t�u�a�l� �o�r� �c�o�n�c�e�p�t�u�a�l� �k�n�o�w�l�e�d�g�e�,� �A�u�l�t� �s�t�a�t�e�s� �t�h�a�t� �d�i�d�a�c�t�i�c� �m�e�t�h�o�d�s� �w�e�r�e� �b�e�t�t�e�r�.� �H�e�l�g�e�s�o�n� 

�(�1�9�8�9�)� �w�r�i�t�e�s� �o�f� �a� �s�i�m�i�l�a�r� �s�t�u�d�y� �d�o�n�e� �b�y� �D�a�v�i�s� �w�i�t�h� �u�p�p�e�r� �e�l�e�m�e�n�t�a�r�y� �s�t�u�d�e�n�t�s� �i�n� �1�9�7�9�,� 

�e�l�e�v�e�n� �y�e�a�r�s� �a�f�t�e�r� �t�h�e� �T�h�o�m�a�s� �s�t�u�d�y�.� �I�n� �t�h�i�s� �s�t�u�d�y�,� �t�h�e� �r�e�s�u�l�t�s� �a�r�e� �c�o�n�t�r�a�d�i�c�t�o�r�y� �t�o� �t�h�e� �1�9�6�6� 

�s�t�u�d�y� �i�n� �t�h�a�t� �t�h�e� �g�u�i�d�e�d� �d�i�s�c�o�v�e�r�y� �m�e�t�h�o�d� �w�a�s� �f�o�u�n�d� �t�o� �b�e� �s�u�p�e�r�i�o�r� �t�o� �d�i�d�a�c�t�i�c� �m�e�t�h�o�d�s� 

�w�h�e�n� �t�e�a�c�h�i�n�g� �s�c�i�e�n�c�e� �c�o�n�t�e�n�t�.� �H�e�l�g�e�s�o�n� �a�l�s�o� �s�t�a�t�e�s� �t�h�a�t� �t�h�o�s�e� �s�t�u�d�e�n�t�s� �i�n�v�o�l�v�e�d� �i�n� �g�u�i�d�e�d� 

�i�n�q�u�i�r�y� �e�x�p�r�e�s�s�e�d� �m�o�r�e� �p�o�s�i�t�i�v�e� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �s�c�i�e�n�c�e� �t�h�a�n� �t�h�o�s�e� �w�h�o� �w�e�r�e� �t�a�u�g�h�t� �w�i�t�h� 

�d�i�d�a�c�t�i�c� �m�e�t�h�o�d�s�.� �G�l�a�s�s�o�n� �(�1�9�8�9�)� �d�i�d� �a� �s�t�u�d�y� �w�i�t�h� �n�i�n�t�h� �g�r�a�d�e� �p�h�y�s�i�c�a�l� �s�c�i�e�n�c�e� �s�t�u�d�e�n�t�s� 

�a�n�d� �f�o�u�n�d� �t�h�a�t� �c�o�n�c�e�p�t�u�a�l� �k�n�o�w�l�e�d�g�e� �w�a�s� �l�e�a�r�n�e�d� �b�y� �s�t�u�d�e�n�t�s� �e�q�u�a�l�l�y� �a�s� �w�e�l�l� �w�h�e�n� �d�o�i�n�g� 

�h�a�n�d�s�-�o�n� �l�a�b�o�r�a�t�o�r�y� �e�x�p�e�r�i�m�e�n�t�s� �a�s� �w�h�e�n� �t�e�a�c�h�e�r� �d�e�m�o�n�s�t�r�a�t�i�o�n�s� �w�e�r�e� �p�e�r�f�o�r�m�e�d�.� �H�e� �a�l�s�o� 

�n�o�t�e�d� �t�h�a�t� �h�a�n�d�s�-�o�n� �g�r�o�u�p� �a�c�t�i�v�i�t�i�e�s� �s�i�g�n�i�f�i�c�a�n�t�l�y� �e�n�h�a�n�c�e�d� �s�t�u�d�e�n�t�s �� �a�b�i�l�i�t�y� �t�o� �s�o�l�v�e� �w�o�r�d� 

�p�r�o�b�l�e�m�s�.� 

�1�9



�C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �g�o�o�d� �p�r�o�b�l�e�m� �s�o�l�v�e�r�s� 

�B�a�r�b�a� �(�1�9�9�0�)� �s�u�g�g�e�s�t�s� �t�h�a�t� �s�u�c�c�e�s�s�f�u�l� �p�r�o�b�l�e�m�-�s�o�l�v�e�r�s� �p�o�s�s�e�s� �m�a�n�y� �o�f� �t�h�e� �s�a�m�e� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�.� �H�e� �w�r�i�t�e�s� �t�h�a�t� �g�o�o�d� �p�r�o�b�l�e�m� �s�o�l�v�e�r�s� �a�r�e� �s�u�p�e�r�i�o�r� �t�o� �p�o�o�r� �p�r�o�b�l�e�m� �s�o�l�v�e�r�s� 

�i�n� �t�h�a�t� �t�h�e�y�:� 

�(�1�)� �t�e�n�d� �t�o� �u�s�e� �p�r�e�d�i�c�t�i�o�n� 

�(�2�)� �f�i�n�d� �s�u�p�p�o�r�t� �f�o�r� �t�h�e�i�r� �p�r�e�d�i�c�t�i�o�n�s� 

�(�3�)� �t�e�n�d� �t�o� �h�a�v�e� �f�e�w�e�r� �g�a�p�s� �i�n� �t�h�e�i�r� �k�n�o�w�l�e�d�g�e� �o�r� �c�o�n�t�e�n�t� �s�t�r�u�c�t�u�r�e� 

�(�4�)� �r�e�l�a�y� �o�n� �i�n�f�o�r�m�a�t�i�o�n� �l�e�a�r�n�e�d� �f�r�o�m� �t�h�e� �l�e�s�s�o�n� 

�(�5�)� �m�a�k�e� �f�e�w�e�r� �m�i�s�t�a�k�e�s� �r�e�a�d�i�n�g� �a�n�d� �i�n�t�e�r�p�r�e�t�i�n�g� �d�a�t�a� 

�(�6�)� �r�e�l�y� �l�e�s�s� �o�n� �m�e�m�o�r�y� 

�(�7�)� �e�x�p�r�e�s�s� �l�e�s�s� �d�o�u�b�t� �a�n�d� �c�o�n�f�u�s�i�o�n� 

�(�8�)� �h�a�v�e� �f�e�w�e�r� �m�i�s�c�o�n�c�e�p�t�i�o�n�s� 

�H�o�w� �d�o� �s�t�u�d�e�n�t�s� �c�o�m�e� �t�o� �p�o�s�s�e�s�s� �t�h�e�s�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �s�o� �t�h�e�y� �w�i�l�l� �b�e� �s�u�c�c�e�s�s�f�u�l� 

�p�r�o�b�l�e�m� �s�o�l�v�e�r�s�?� �W�o�o�d�s� �(�1�9�8�9�)� �o�f�f�e�r�s� �s�u�g�g�e�s�t�i�o�n�s� �t�o� �s�t�u�d�e�n�t�s� �w�h�o� �w�a�n�t� �t�o� �d�e�v�e�l�o�p� 

�b�e�t�t�e�r� �l�e�a�r�n�i�n�g� �s�t�r�a�t�e�g�i�e�s�.� �H�e� �u�r�g�e�s� �t�h�e�m� �t�o� �b�e� �i�n� �c�o�n�t�r�o�l� �o�f� �t�h�e�i�r� �l�e�a�r�n�i�n�g�.�  ��N�o� �o�n�e� �e�l�s�e� 

�c�a�n� �b�e� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �w�h�a�t� �y�o�u� �l�e�a�r�n�:� �I�t� �i�s� �y�o�u�r� �l�i�f�e� �a�n�d� �y�o�u�r� �l�e�a�r�n�i�n�g �� �(�p�.� �1�0�2�)�.� �W�o�o�d�s� 

�a�l�s�o� �s�u�g�g�e�s�t�s� �t�h�a�t� �s�t�u�d�e�n�t�s� �l�o�o�k� �a�t� �t�h�e� �b�i�g� �p�i�c�t�u�r�e� �a�n�d� �m�a�k�e� �w�r�i�t�t�e�n� �n�o�t�e�s� �a�b�o�u�t� �w�h�a�t� �t�h�e�y� 

�a�r�e� �s�t�u�d�y�i�n�g�.� �H�e� �c�o�n�t�i�n�u�e�s� �b�y� �t�e�l�l�i�n�g� �t�h�e� �s�t�u�d�e�n�t�s� �t�o� �u�s�e� �w�h�a�t�e�v�e�r� �t�e�c�h�n�i�q�u�e�s� �n�e�c�e�s�s�a�r�y� �t�o� 

�i�d�e�n�t�i�f�y� �t�h�e� �i�m�p�o�r�t�a�n�t� �f�a�c�t�s� �a�n�d� �c�o�n�c�e�p�t�s�.� �W�o�o�d�s� �(�1�9�8�9�)� �f�i�n�i�s�h�e�s� �b�y� �a�d�v�i�s�i�n�g� �s�t�u�d�e�n�t�s� �t�o� 

�r�e�l�a�t�e� �w�h�a�t� �i�s� �h�a�p�p�e�n�i�n�g� �n�o�w� �t�o� �p�a�s�t� �e�x�p�e�r�i�e�n�c�e�s�.� 

�I�n�t�e�g�r�a�t�e�d� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g� 

�A�n�o�t�h�e�r� �c�o�n�s�i�d�e�r�a�t�i�o�n� �w�h�e�n� �d�o�i�n�g� �p�r�o�b�l�e�m�-�s�o�l�v�i�n�g� �i�n� �s�c�i�e�n�c�e� �i�s� �t�h�a�t� �o�f� �v�i�e�w�i�n�g� �t�h�e� 

�p�r�o�b�l�e�m� �t�h�r�o�u�g�h� �a�n� �i�n�t�e�g�r�a�t�i�v�e� �l�e�n�s�.� �I�n� �i�n�t�e�g�r�a�t�i�v�e� �s�c�i�e�n�c�e�,� �s�t�u�d�e�n�t�s� �m�u�s�t� �r�e�a�l�i�z�e� �t�h�a�t� �i�n� �t�h�e� 

�r�e�a�l� �w�o�r�l�d�,� �i�t� �i�s� �a�l�m�o�s�t� �i�m�p�o�s�s�i�b�l�e� �t�o� �i�s�o�l�a�t�e� �a�n�d� �m�a�n�i�p�u�l�a�t�e� �a� �s�i�n�g�l�e� �v�a�r�i�a�b�l�e�.� �O�u�r� �p�l�a�n�e�t� �i�s� 

�o�u�r� �l�a�b�o�r�a�t�o�r�y� �a�n�d� �e�c�o�l�o�g�i�c�a�l�l�y� �s�p�e�a�k�i�n�g�,� �a� �m�i�s�j�u�d�g�m�e�n�t� �w�h�e�n�  ��e�x�p�e�r�i�m�e�n�t�i�n�g �� �c�o�u�l�d� 

�°� �2�0



�b�r�i�n�g� �d�e�v�a�s�t�a�t�i�n�g� �r�e�s�u�l�t�s� �(�C�a�i�r�n�s�,� �1�9�9�2�)�.� �E�v�e�r�y� �s�y�s�t�e�m� �i�s� �c�l�o�s�e�l�y� �r�e�l�a�t�e�d� �a�n�d� �d�e�p�e�n�d�e�n�t� �o�n� 

�e�a�c�h� �o�t�h�e�r�.� �I�t� �i�s� �i�m�p�o�r�t�a�n�t� �t�h�a�t� �s�t�u�d�e�n�t�s� �s�h�i�f�t� �t�h�e�i�r� �p�e�r�c�e�p�t�i�o�n� �f�r�o�m� �a� �r�e�d�u�c�t�i�v�e� �s�c�i�e�n�c�e� �i�n� 

�w�h�i�c�h� �h�y�p�o�t�h�e�s�i�s� �a�r�e� �p�r�o�v�e�d� �o�r� �d�i�s�p�r�o�v�e�d� �b�a�s�e�d� �o�n� �t�h�e� �m�a�n�i�p�u�l�a�t�i�o�n� �o�f� �a� �s�i�n�g�l�e� �v�a�r�i�a�b�l�e� �t�o� 

�a�n� �i�n�t�e�g�r�a�t�i�v�e� �s�c�i�e�n�c�e� �i�n� �w�h�i�c�h� �r�e�l�a�t�i�o�n�s�h�i�p�s� �b�e�t�w�e�e�n� �e�c�o�s�y�s�t�e�m�s� �a�r�e� �v�a�l�u�e�d�.� �T�h�i�s� 

�a�p�p�r�o�a�c�h� �m�a�y� �b�e� �v�i�a�b�l�e� �a�s� �s�t�u�d�e�n�t�s� �s�o�l�v�e� �S�c�i�e�n�c�e�-�T�e�c�h�n�o�l�o�g�y�-�S�o�c�i�e�t�y� �r�e�l�a�t�e�d� �p�r�o�b�l�e�m�s�.� 

�C�o�l�l�a�b�o�r�a�t�i�v�e� �L�e�a�r�n�i�n�g� 

�M�a�n�n�i�n�g� �a�n�d� �L�u�c�k�i�n�g� �(�1�9�9�2�)� �s�t�a�t�e� �t�h�a�t� �c�o�o�p�e�r�a�t�i�n�g� �l�e�a�r�n�i�n�g� �i�s� �c�u�r�r�e�n�t�l�y� �g�a�i�n�i�n�g� 

�a�t�t�e�n�t�i�o�n� �b�e�c�a�u�s�e� �(�1�)� �o�f� �t�h�e� �r�e�a�l�i�z�a�t�i�o�n� �t�h�a�t� �w�i�t�h�i�n� �t�h�e� �s�c�h�o�o�l� �e�n�v�i�r�o�n�m�e�n�t�s�,� �s�t�u�d�e�n�t�s� �a�r�e� 

�e�n�c�o�u�r�a�g�e�d� �t�o� �w�o�r�k� �c�o�m�p�e�t�i�t�i�v�e�l�y� �r�a�t�h�e�r� �t�h�a�n� �c�o�o�p�e�r�a�t�i�v�e�l�y�,� �a�n�d� �(�2�)� �c�o�o�p�e�r�a�t�i�v�e� �l�e�a�r�n�i�n�g� 

�e�n�v�i�r�o�n�m�e�n�t�s� �m�a�y� �h�a�v�e� �p�o�s�i�t�i�v�e� �e�f�f�e�c�t�s� �o�n� �a�c�a�d�e�m�i�c� �a�c�h�i�e�v�e�m�e�n�t�,� �s�o�c�i�a�l� �s�k�i�l�l�s�,� �a�n�d� �s�e�l�f�-� 

�e�s�t�e�e�m�.� �T�h�e�r�e� �i�s� �a�l�s�o� �k�n�o�w�l�e�d�g�e� �t�h�a�t� �p�e�e�r�s� �c�a�n� �e�n�c�o�u�r�a�g�e� �l�e�a�r�n�i�n�g� �i�n� �e�a�c�h� �o�t�h�e�r�,� �i�n� 

�a�d�d�i�t�i�o�n� �t�o� �p�r�o�v�i�d�i�n�g� �a� �s�o�c�i�a�l� �s�u�p�p�o�r�t� �(�W�i�l�k�i�n�s�o�n� �&� �C�a�l�c�u�l�a�t�o�r�,� �1�9�8�2�)�.� 

�S�o�c�i�a�l� �i�n�t�e�r�a�c�t�i�o�n� 

�L�a�v�e� �a�n�d� �W�e�n�g�e�r� �(�1�9�9�1�)� �p�o�s�t�u�l�a�t�e� �t�h�a�t� �o�n�e� �c�a�n�n�o�t� �s�e�p�a�r�a�t�e� �l�e�a�r�n�i�n�g� �f�r�o�m� �s�o�c�i�a�l� 

�p�r�a�c�t�i�c�e�;� �i�t� �i�s� �a� �w�a�y� �o�f� �p�a�r�t�i�c�i�p�a�t�i�n�g� �i�n� �o�n�e ��s� �w�o�r�l�d�.� �T�h�e�y� �a�s�s�e�r�t� �t�h�a�t� �t�h�e�r�e� �i�s� �n�o� �l�e�a�r�n�i�n�g� 

�w�i�t�h�o�u�t�  ��e�n�g�a�g�e�m�e�n�t �� �w�i�t�h�i�n� �o�n�e ��s� �s�o�c�i�a�l� �w�o�r�l�d�.� �C�o�l�l�a�b�o�r�a�t�i�v�e� �l�e�a�r�n�i�n�g� �a�p�p�e�a�r�s� �t�o� �b�e� 

�e�s�p�e�c�i�a�l�l�y� �b�e�n�e�f�i�c�i�a�l� �w�h�e�n� �t�h�e� �s�t�u�d�e�n�t� �p�o�p�u�l�a�t�i�o�n� �h�a�s� �a� �h�i�g�h� �d�e�g�r�e�e� �o�f� �d�i�v�e�r�s�i�t�y�.� �S�e�v�e�r�a�l� 

�b�e�n�e�f�i�t�s� �e�m�e�r�g�e� �w�h�e�n� �t�h�e�s�e� �p�o�p�u�l�a�t�i�o�n�s� �w�o�r�k� �t�o�g�e�t�h�e�r�.� �S�t�u�d�e�n�t�s� �b�e�g�i�n� �t�o� �s�e�e� �e�a�c�h� �o�t�h�e�r� �a�s� 

�c�o�l�l�a�b�o�r�a�t�o�r�s� �r�a�t�h�e�r� �t�h�a�n� �c�o�m�p�e�t�i�t�o�r�s� �(�M�a�n�n�i�n�g� �&� �L�u�c�k�i�n�g�,� �1�9�9�2�)�.� �S�e�l�f�-�e�s�t�e�e�m� �a�n�d� 

�r�e�l�a�t�i�o�n�s�h�i�p�s� �a�m�o�n�g� �d�i�v�e�r�s�e� �c�u�l�t�u�r�a�l� �g�r�o�u�p�s� �a�n�d� �s�p�e�c�i�a�l� �n�e�e�d�s� �s�t�u�d�e�n�t�s� �a�r�e� �a�l�s�o� �e�n�h�a�n�c�e�d� 

�(�W�i�l�k�i�n�s�o�n� �&� �C�a�l�c�u�l�a�t�o�r�,� �1�9�8�2�;� �M�a�n�n�i�n�g� �&� �L�u�c�k�i�n�g�,� �1�9�9�2�)�.� 

�P�a�r�t�i�c�i�p�a�t�i�o�n� �w�i�t�h�i�n� �t�h�e� �g�r�o�u�p� 

�L�a�v�e� �a�n�d� �W�e�n�g�e�r� �(�1�9�9�2�)� �w�r�i�t�e� �t�h�a�t� �l�e�a�r�n�i�n�g� �o�c�c�u�r�s� �t�h�r�o�u�g�h� �p�a�r�t�i�c�i�p�a�t�i�o�n�,� �w�i�t�h� 

�m�e�a�n�i�n�g� �b�e�i�n�g� �n�e�g�o�t�i�a�t�e�d� �b�y� �t�h�e� �p�e�r�s�p�e�c�t�i�v�e�s� �o�f� �t�h�e� �p�a�r�t�i�c�i�p�a�n�t�s�.� �T�h�e�y� �n�o�t�e� �t�h�a�t� 

�2�1



�p�a�r�t�i�c�i�p�a�n�t�s� �m�o�v�e� �f�r�o�m� �b�e�i�n�g� �o�n� �t�h�e� �p�e�r�i�p�h�e�r�y� �o�f� �a� �g�r�o�u�p� �t�o�w�a�r�d�s� �t�h�e� �c�e�n�t�e�r� �o�f� �i�n�t�e�r�a�c�t�i�o�n� 

�(�L�a�v�e� �&� �W�e�n�g�e�r�,� �1�9�9�2�)�.� �A�s� �n�e�w�c�o�m�e�r�s� �e�n�t�e�r� �a� �n�e�w�  ��c�o�m�m�u�n�i�t�y�, �� �t�h�e�y� �c�o�m�e� �t�o� 

�u�n�d�e�r�s�t�a�n�d� �h�o�w� �t�h�e� �g�r�o�u�p� �f�u�n�c�t�i�o�n�s� �s�o� �t�h�e�y� �c�a�n� �p�a�r�t�i�c�i�p�a�t�e� �a�n�d� �b�e�c�o�m�e� �f�u�l�l� �m�e�m�b�e�r�s�.� �T�h�e� 

�n�e�w�c�o�m�e�r�s �� �i�d�e�n�t�i�t�i�e�s� �d�e�v�e�l�o�p� �a�s� �t�h�e�y� �m�o�v�e� �t�o�w�a�r�d� �f�u�l�l� �p�a�r�t�i�c�i�p�a�t�i�o�n� �(�L�a�v�e� �&� �W�e�n�g�e�r�,� 

�1�9�9�2�)�.� �A�s� �s�t�u�d�e�n�t�s� �w�o�r�k� �w�i�t�h�i�n� �a� �c�o�m�m�u�n�i�t�y� �a�n�d� �m�o�v�e� �t�o�w�a�r�d� �f�u�l�l� �m�e�m�b�e�r�s�h�i�p�,� �t�h�e�y� 

�l�e�a�r�n� �h�o�w� �t�o� �p�e�r�f�o�r�m� �t�a�s�k�s� �w�i�t�h� �t�h�e� �a�s�s�i�s�t�a�n�c�e� �o�f� �t�h�e� �g�r�o�u�p�.� �O�v�e�r� �a� �p�e�r�i�o�d� �o�f� �t�i�m�e�,� 

�s�t�u�d�e�n�t�s� �b�e�c�o�m�e� �a�b�l�e� �t�o� �d�o� �m�o�r�e� �o�f� �t�h�e�s�e� �t�a�s�k�s� �o�n� �t�h�e�i�r� �o�w�n�.� 

�Z�o�n�e� �o�f� �p�r�o�x�i�m�a�l� �d�e�v�e�l�o�p�m�e�n�t� 

�V�y�g�o�t�s�k�y� �(�1�9�7�8�)� �d�e�s�c�r�i�b�e�s� �t�h�e� �z�o�n�e� �o�f� �p�r�o�x�i�m�a�l� �d�e�v�e�l�o�p�m�e�n�t� �(�Z�P�D�)� �a�s� �t�h�e� 

�d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �w�h�a�t� �a� �s�t�u�d�e�n�t� �c�a�n� �d�o� �u�n�a�s�s�i�s�t�e�d� �i�n� �a� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g� �s�i�t�u�a�t�i�o�n� �a�n�d� �t�h�e� 

�p�o�t�e�n�t�i�a�l� �o�f� �w�h�a�t� �s�/�h�e� �c�a�n� �d�o� �w�i�t�h� �a�d�u�l�t� �g�u�i�d�a�n�c�e� �o�r� �m�o�r�e� �c�a�p�a�b�l�e� �p�e�e�r� �i�n�t�e�r�a�c�t�i�o�n�.� �T�h�i�s� 

�d�i�f�f�e�r�e�n�c�e� �d�e�f�i�n�e�s� �t�h�e� �p�s�y�c�h�o�l�o�g�i�c�a�l�  ��f�u�n�c�t�i�o�n�s �� �r�e�l�a�t�e�d� �t�o� �p�r�o�b�l�e�m�-�s�o�l�v�i�n�g� �t�h�a�t� �a�r�e� 

�c�u�r�r�e�n�t�l�y� �i�n� �a� �d�e�v�e�l�o�p�m�e�n�t�a�l� �s�t�a�t�e� �(�V�y�g�o�t�s�k�y�,� �1�9�7�8�)�.� �N�e�w�k�i�r�k� �(�1�9�9�2�)� �e�x�p�l�a�i�n�s� �t�h�a�t� �i�t� �i�s� 

�t�h�r�o�u�g�h� �c�o�l�l�a�b�o�r�a�t�i�v�e� �f�e�e�d�b�a�c�k� �b�y� �p�e�e�r�s� �t�h�a�t� �o�n�e ��s� �w�o�r�k� �i�m�p�r�o�v�e�s� �a�s� �o�n�e� �m�o�v�e�s� �t�h�r�o�u�g�h� 

�t�h�e� �Z�P�D�.� �C�h�a�i�k�l�i�n� �a�n�d� �L�a�v�e� �(�1�9�9�3�)� �s�t�a�t�e� �t�h�a�t� �s�t�u�d�e�n�t�s� �a�r�e� �v�e�r�y�  ��s�u�s�c�e�p�t�i�b�l�e� �t�o� �i�n�f�l�u�e�n�c�e �� 

�d�u�r�i�n�g� �t�h�i�s� �d�e�v�e�l�o�p�m�e�n�t�.� �S�t�u�d�e�n�t�s� �a�r�e� �s�t�i�l�l� �i�n� �t�h�e� �p�r�o�c�e�s�s� �o�f� �d�e�f�i�n�i�n�g� �t�h�e� �l�e�a�r�n�i�n�g� �t�a�s�k�s� 

�w�h�i�c�h� �c�l�o�s�e�l�y� �r�e�l�a�t�e� �t�o� �t�h�e�i�r� �i�d�e�n�t�i�t�y� �(�L�a�v�e� �&� �W�e�n�g�e�r�,� �1�9�9�1�)�.� �T�h�e� �g�o�a�l� �o�f� �t�h�e� �e�d�u�c�a�t�o�r� �i�s� �t�o� 

�s�t�r�e�t�c�h� �t�h�e� �s�t�u�d�e�n�t ��s� �l�e�a�r�n�i�n�g� �t�h�r�o�u�g�h� �a�s�s�i�s�t�a�n�c�e� �a�n�d� �p�e�e�r� �i�n�t�e�r�a�c�t�i�o�n� �s�o� �a� �p�o�i�n�t� �i�s� �r�e�a�c�h�e�d� 

�w�h�e�r�e� �s�/�h�e� �w�i�l�l� �b�e� �a�b�l�e� �t�o� �p�e�r�f�o�r�m� �u�n�a�s�s�i�s�t�e�d� �(�V�y�g�o�t�s�k�y�,� �1�9�7�8�)�.� 

�O�u�t�c�o�m�e�s� �o�f� �c�o�o�p�e�r�a�t�i�v�e� �l�e�a�r�n�i�n�g� 

�J�o�h�n�s�o�n� �&� �J�o�h�n�s�o�n� �(�1�9�9�2�)� �l�i�s�t� �f�i�v�e� �p�o�s�i�t�i�v�e� �o�u�t�c�o�m�e�s� �o�f� �c�o�o�p�e�r�a�t�i�v�e� �l�e�a�r�n�i�n�g�.� 

�T�h�e�y� �a�r�e�:� 

�(�1�)� �T�h�e�r�e� �i�s� �h�i�g�h�e�r� �a�c�h�i�e�v�e�m�e�n�t� �w�h�e�n� �s�t�u�d�e�n�t�s� �a�r�e� �c�h�a�l�l�e�n�g�e�d� �t�o� �s�o�l�v�e� �p�r�o�b�l�e�m�s� 

�c�r�e�a�t�i�v�e�l�y�,� �c�r�i�t�i�c�a�l�l�y�,� �a�n�d� �w�i�t�h�i�n� �a� �l�i�f�e� �c�o�n�t�e�x�t� �a�p�p�l�i�c�a�t�i�o�n�.� �W�h�e�n� �t�e�a�c�h�e�r�s� �c�o�n�s�t�r�u�c�t� 
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�c�l�a�s�s�r�o�o�m� �t�a�s�k�s� �t�h�a�t� �a�r�e� �c�h�a�l�l�e�n�g�i�n�g� �a�n�d� �c�o�l�l�a�b�o�r�a�t�i�v�e�,� �t�h�e� �g�r�o�u�p� �s�u�c�c�e�e�d�s� �f�u�r�t�h�e�r� �t�h�a�n� �d�o�e�s� 

�t�h�e� �i�n�d�i�v�i�d�u�a�l�.� 

�(�2�)� �T�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �s�t�u�d�e�n�t� �a�n�d� �p�e�e�r�s� �a�n�d� �s�t�u�d�e�n�t� �a�n�d� �f�a�c�u�l�t�y� �i�s� �m�o�r�e� 

�p�o�s�i�t�i�v�e�.� �S�t�u�d�e�n�t�s� �a�n�d� �t�e�a�c�h�e�r�s� �r�e�a�l�i�z�e� �t�h�a�t� �a�l�l� �p�e�o�p�l�e� �a�r�e� �l�e�a�r�n�e�r�s�.� �P�o�w�e�r� �i�s� �m�o�r�e� �e�v�e�n�l�y� 

�d�i�s�t�r�i�b�u�t�e�d�.� 

�(�3�)� �S�t�u�d�e�n�t�s� �h�a�v�e� �a� �p�o�s�i�t�i�v�e� �p�s�y�c�h�o�l�o�g�i�c�a�l� �w�e�l�l�-�b�e�i�n�g�,� �h�i�g�h�e�r� �s�e�l�f�-�e�s�t�e�e�m�,� �g�r�e�a�t�e�r� 

�s�o�c�i�a�l� �c�o�m�p�e�t�e�n�c�i�e�s�,� �a�n�d� �c�o�p�i�n�g� �s�k�i�l�l�s�.� �S�t�u�d�e�n�t�s� �f�e�e�l� �b�e�t�t�e�r� �a�b�o�u�t� �t�h�e�m�s�e�l�v�e�s� �b�e�c�a�u�s�e� �t�h�e�y� 

�p�e�r�c�e�i�v�e� �w�h�a�t� �t�h�e�y� �a�r�e� �d�o�i�n�g� �h�a�s� �v�a�l�u�e�.� �T�h�e� �n�e�c�e�s�s�i�t�y� �t�o� �c�o�m�m�u�n�i�c�a�t�e� �w�h�e�n� �w�o�r�k�i�n�g� 

�c�o�l�l�a�b�o�r�a�t�i�v�e�l�y� �h�e�i�g�h�t�e�n�s� �s�o�c�i�a�l� �s�k�i�l�l�s�.� 

�(�4�)� �S�t�u�d�e�n�t� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �s�c�i�e�n�c�e� �i�s� �m�o�r�e� �p�o�s�i�t�i�v�e�.� �S�t�u�d�e�n�t�s� �a�r�e� �l�e�s�s� �a�f�r�a�i�d� �o�f� 

�s�c�i�e�n�c�e�.� �W�h�e�n� �s�t�u�d�e�n�t�s� �a�n�d� �t�e�a�c�h�e�r�s� �w�o�r�k� �t�o�g�e�t�h�e�r� �t�h�e�r�e� �i�s� �l�e�s�s� �f�e�e�l�i�n�g� �b�y� �s�t�u�d�e�n�t�s� �t�h�a�t� �t�h�e� 

�t�e�a�c�h�e�r�s�  ��k�n�o�w� �i�t� �a�l�l �� �a�n�d� �t�h�e� �s�t�u�d�e�n�t�s� �h�a�s� �t�o� �f�i�g�u�r�e� �o�u�t� �w�h�a�t� �i�s� �i�m�p�o�r�t�a�n�t�.� 

�(�5�)� �S�t�u�d�e�n�t�s� �h�a�v�e� �h�e�i�g�h�t�e�n�e�d� �i�n�t�e�r�e�s�t�s� �t�o� �c�o�n�t�i�n�u�e� �t�a�k�i�n�g� �s�c�i�e�n�c�e� �c�o�u�r�s�e�s�.� �W�h�e�n� 

�t�h�e� �f�i�r�s�t� �f�o�u�r� �o�u�t�c�o�m�e�s� �o�f� �c�o�o�p�e�r�a�t�i�v�e� �l�e�a�r�n�i�n�g� �a�r�e� �m�e�t�,� �t�h�e� �d�e�s�i�r�e� �t�o� �t�a�k�e� �o�t�h�e�r� �s�c�i�e�n�c�e� 

�c�o�u�r�s�e�s� �i�s� �a� �n�a�t�u�r�a�l� �o�u�t�c�o�m�e�.� 

�A� �g�o�a�l� �o�f� �c�o�l�l�a�b�o�r�a�t�i�v�e� �w�o�r�k� �i�s� �t�o� �p�r�o�d�u�c�e� �a� �c�i�t�i�z�e�n�r�y� �t�h�a�t� �w�i�l�l� �b�e� �a�b�l�e� �t�o� �f�u�n�c�t�i�o�n� 

�e�f�f�e�c�t�i�v�e�l�y� �a�s� �a�d�u�l�t�s�.� �S�t�u�d�e�n�t�s� �w�h�o� �l�e�a�r�n� �t�o� �w�o�r�k� �t�o�g�e�t�h�e�r� �s�u�c�c�e�s�s�f�u�l�l�y� �i�n� �c�l�a�s�s�r�o�o�m�s� �w�i�l�l� 

�m�o�r�e� �l�i�k�e�l�y� �t�o� �w�o�r�k� �t�o�g�e�t�h�e�r� �s�u�c�c�e�s�s�f�u�l�l�y� �i�n� �t�h�e�i�r� �c�o�m�m�u�n�i�t�y�.� 
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�C�H�A�P�T�E�R� �2� 

�M�E�T�H�O�D�O�L�O�G�Y� 

�C�h�o�i�c�e� �o�f� �M�e�t�h�o�d� 

�S�p�r�a�d�l�e�y� �(�1�9�8�0�)� �l�i�k�e�n�e�d� �b�e�g�i�n�n�i�n�g� �f�i�e�l�d�w�o�r�k� �t�o� �a� �m�a�p�-�m�a�k�e�r� �w�h�o� �f�o�u�n�d� �h�i�m�s�e�l�f� 

�o�n� �a�n� �u�n�c�h�a�r�t�e�d� �i�s�l�a�n�d�.� �T�h�e� �m�a�p�-�m�a�k�e�r� �s�e�t� �o�u�t� �t�o� �f�i�n�d� �t�h�e� �r�i�c�h�e�s� �o�f� �t�h�e� �i�s�l�a�n�d�:� �l�a�k�e�s�,� 

�r�i�v�e�r�s�,� �v�o�l�c�a�n�o�e�s�,� �a�n�d� �m�i�n�e�r�a�l�s�.� �H�e� �d�i�d�n ��t� �k�n�o�w� �w�h�a�t� �h�e� �w�o�u�l�d� �f�i�n�d�,� �h�e� �o�n�l�y� �k�n�e�w� �t�h�a�t� �a�s� 

�a� �m�a�p�-�m�a�k�e�r�,� �h�e� �w�o�u�l�d� �d�e�s�c�r�i�b�e� �w�h�a�t� �h�e� �o�b�s�e�r�v�e�d�.� �O�n�c�e� �a�r�o�u�n�d� �t�h�e� �i�s�l�a�n�d�,� �h�e� �w�a�s� �s�u�r�e� 

�h�e� �h�a�d� �p�r�o�b�a�b�l�y� �m�i�s�s�e�d� �s�o�m�e� �i�m�p�o�r�t�a�n�t� �f�e�a�t�u�r�e�s�,� �b�u�t� �h�e� �w�o�u�l�d� �g�o� �b�a�c�k� �a�g�a�i�n� �a�n�d� �a�g�a�i�n� 

�a�n�d� �i�n�c�l�u�d�e� �m�o�r�e� �d�e�t�a�i�l�s�.� �L�i�k�e� �t�h�e� �m�a�p�-�m�a�k�e�r�,� �I� �h�a�v�e� �b�e�e�n� �a�r�o�u�n�d� �t�h�e� �i�s�l�a�n�d� �d�i�s�c�o�v�e�r�i�n�g� 

�a�n�d� �r�e�c�o�r�d�i�n�g�.� �E�a�c�h� �t�i�m�e�]� �r�e�v�i�s�i�t�e�d� �t�h�e� �i�s�l�a�n�d�,� �I� �c�o�n�t�i�n�u�e�d� �t�o� �e�x�p�l�o�r�e� �a�n�d� �i�n�v�e�s�t�i�g�a�t�e�.� �M�y� 

�m�a�p� �b�e�g�a�n� �t�o� �t�a�k�e� �f�o�r�m� �a�s� �I� �p�i�c�k�e�d� �u�p� �d�e�t�a�i�l�s� �t�h�a�t� �1� �m�a�y� �h�a�v�e� �m�i�s�s�e�d� �e�a�r�l�i�e�r�.� �I�t� �w�a�s� �a�l�s�o� 

�i�m�p�o�r�t�a�n�t� �t�o� �p�u�t� �m�y� �e�x�p�l�o�r�i�n�g� �a�n�d� �i�n�v�e�s�t�i�g�a�t�i�o�n�s� �o�n� �p�a�p�e�r�.� 

�I� �c�h�o�s�e� �t�o� �w�r�i�t�e� �m�y� �e�x�p�l�o�r�a�t�i�o�n�s� �a�n�d� �i�n�v�e�s�t�i�g�a�t�i�o�n�s� �a�s� �a�n� �e�t�h�n�o�g�r�a�p�h�y�.� �E�l�y�,� �A�n�z�u�l�,� 

�F�r�i�e�d�m�a�n�,� �G�a�r�n�e�r� �&� �S�t�e�i�n�m�e�t�z�,� �(�1�9�9�1�)� �s�t�a�t�e�  ��t�h�e� �w�r�i�t�i�n�g� �o�f� �a� �q�u�a�l�i�t�a�t�i�v�e� �r�e�s�e�a�r�c�h� �r�e�p�o�r�t� 

�d�e�m�a�n�d�s� �t�h�e� �c�r�e�a�t�i�o�n� �o�f� �a� �n�a�r�r�a�t�i�v�e�.� �T�h�e� �w�r�i�t�i�n�g� �o�f� �a� �n�a�r�r�a�t�i�v�e� �i�s� �t�h�e� �t�e�l�l�i�n�g� �o�f� �a� �t�a�l�e �� �(�p�.� 

�1�6�9�)�.� �J� �e�n�j�o�y�  ��t�e�l�l�i�n�g� �t�a�l�e�s�, �� �s�o� �a�n� �e�t�h�n�o�g�r�a�p�h�y� �s�e�e�m�e�d� �a�n� �a�p�p�r�o�p�r�i�a�t�e� �s�t�y�l�e� �f�o�r� �m�y� 

�d�i�s�s�e�r�t�a�t�i�o�n�.� �H�i�t�c�h�c�o�c�k� �&� �H�u�g�h�e�s� �(�1�9�8�9�)� �s�t�a�t�e� �t�h�a�t� �t�h�e� �p�u�r�p�o�s�e� �o�f� �a�n� �e�t�h�n�o�g�r�a�p�h�y� �i�s� �t�o� 

 ��s�h�a�r�e� �i�n� �t�h�e� �e�x�p�e�r�i�e�n�c�e�s� �o�f� �t�h�o�s�e� �b�e�i�n�g� �s�t�u�d�i�e�d �� �a�n�d� �t�o� �b�e�t�t�e�r� �u�n�d�e�r�s�t�a�n�d� �h�o�w� �p�e�o�p�l�e� �v�i�e�w� 

�a�n�d�  ��m�a�k�e� �s�e�n�s�e� �o�f� �t�h�e�i�r� �w�o�r�l�d �� �(�p�.� �5�2�)�.� �T�h�e� �s�e�c�t�i�o�n� �o�f� �t�h�e� �d�i�s�s�e�r�t�a�t�i�o�n�,� �S�t�o�r�i�e�s� �o�f� �t�h�e� 

�F�i�e�l�d� �,� �w�a�s� �w�r�i�t�t�e�n� �a�s� �a� �c�o�l�l�e�c�t�i�o�n� �o�f� �v�i�g�n�e�t�t�e�s�.� �E�r�i�c�k�s�o�n� �(�1�9�8�6�)� �d�e�s�c�r�i�b�e�s� �t�h�e� �v�i�g�n�e�t�t�e� �a�s� 

�n�o�t� �r�e�p�r�e�s�e�n�t�i�n�g� �t�h�e� �o�r�i�g�i�n�a�l� �e�v�e�n�t�.� �I�n�s�t�e�a�d�,� �h�e� �w�r�i�t�e�s�,�  ��.�.�[�i�t�]� �i�s� �a�n� �a�b�s�t�r�a�c�t�i�o�n�.�.�.�i�n� �w�h�i�c�h� 

�s�o�m�e� �d�e�t�a�i�l�s� �a�r�e� �s�k�e�t�c�h�e�d� �i�n� �a�n�d� �o�t�h�e�r�s� �a�r�e� �l�e�f�t� �o�u�t�.� �S�o�m�e� �f�e�a�t�u�r�e�s� �a�r�e� �s�h�a�r�p�e�n�e�d�.�.�.�a�n�d� 

�o�t�h�e�r� �f�e�a�t�u�r�e�s� �a�r�e� �s�o�f�t�e�n�e�d�,� �o�r� �l�e�f�t� �t�o� �m�e�r�g�e� �w�i�t�h� �t�h�e� �b�a�c�k�g�r�o�u�n�d �� �(�E�r�i�c�k�s�o�n�,� �1�9�8�6�,� �p�.� �1�4�9�-� 

�1�5�0�)�.� �S�o�m�e� �p�a�r�t�s� �o�f� �t�h�e� �s�t�o�r�i�e�s� �a�r�e� �t�o�l�d� �i�n� �c�r�i�s�p� �d�e�t�a�i�l�s�.� �O�t�h�e�r� �e�v�e�n�t�s� �a�r�e� �m�e�n�t�i�o�n�e�d� �o�n�l�y� �i�n� 

�p�a�s�s�i�n�g�.� �B�y� �w�r�i�t�i�n�g� �a� �n�a�r�r�a�t�i�v�e� �i�n� �f�i�r�s�t� �p�e�r�s�o�n�,� �I� �w�a�s� �t�h�e�  ��a�c�t�i�v�e �� �p�a�r�t�i�c�i�p�a�n�t� �o�b�s�e�r�v�e�r� �i�n� 
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�t�h�e� �c�e�n�t�e�r� �o�f� �t�h�e� �a�c�t�i�o�n�.� �A�s� �a�n� �a�c�t�i�v�e� �p�a�r�t�i�c�i�p�a�n�t�,� �I� �h�a�d� �a� �j�o�b� �t�o� �d�o� �b�e�s�i�d�e�s�.�d�o�i�n�g� �r�e�s�e�a�r�c�h� 

�(�E�l�y�,� �e�t� �a�l�.�,� �1�9�9�1�)�.� �I�]� �t�a�u�g�h�t� �s�o�m�e� �l�e�s�s�o�n�s� �a�n�d� �s�o�u�g�h�t� �t�o� �d�o� �w�h�a�t� �o�t�h�e�r�s� �w�e�r�e� �d�o�i�n�g�,� �n�o�t� 

�j�u�s�t� �t�o� �g�a�i�n� �a�c�c�e�p�t�a�n�c�e� �i�n� �t�h�e� �c�l�a�s�s�r�o�o�m�,� �b�u�t� �a�l�s�o� �t�o� �b�e�t�t�e�r� �l�e�a�r�n� �t�h�e� �c�u�l�t�u�r�a�l� �r�u�l�e�s� �f�o�r� 

�b�e�h�a�v�i�o�r� �(�S�p�r�a�d�l�e�y�,� �1�9�8�0�)�.� �B�y� �w�r�i�t�i�n�g� �i�n� �t�h�e� �f�i�r�s�t� �p�e�r�s�o�n�,� �t�h�e� �r�e�a�d�e�r� �w�a�s� �b�r�o�u�g�h�t� �c�l�o�s�e�r� �t�o� 

�t�h�e� �s�t�u�d�e�n�t�s� �a�n�d� �a�c�t�i�o�n�s� �b�e�i�n�g� �s�t�u�d�i�e�d� �(�E�l�y�,� �e�t� �a�l�.�,� �1�9�9�1�)�.� 

�W�h�e�n� �t�h�i�s� �r�e�s�e�a�r�c�h� �b�e�g�a�n�,� �t�h�e� �q�u�e�s�t�i�o�n�s� �w�e�r�e� �v�e�r�y� �b�r�o�a�d�.� �W�h�a�t� �w�e�r�e� �t�h�e� �s�t�u�d�e�n�t�s� 

�d�o�i�n�g� �a�n�d� �h�o�w� �d�i�d� �t�h�e�y� �m�a�k�e� �s�e�n�s�e� �o�f� �t�h�i�n�g�s� �i�n� �t�h�e� �S�c�i�e�n�c�e�-�T�e�c�h�n�o�l�o�g�y�-�S�o�c�i�e�t�y� �(�S�T�S�)� 

�l�e�a�r�n�i�n�g� �p�r�o�c�e�s�s�?� �L�i�n�c�o�l�n� �a�n�d� �G�u�b�a� �(�1�9�8�5�)� �s�t�a�t�e� �t�h�a�t� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �a�p�p�r�o�a�c�h�e�s� �t�h�e� �s�t�u�d�y� 

�*�*�,�.�.�n�o�t� �k�n�o�w�i�n�g� �w�h�a�t� �i�s� �n�o�t� �k�n�o�w�n �� �(�p�.�2�3�5�)�.� �T�h�a�t� �d�e�s�c�r�i�b�e�d� �m�e� �a�t� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� 

�s�t�u�d�y�.� 

�B�a�c�k�g�r�o�u�n�d� �I�n�f�o�r�m�a�t�i�o�n� 

�I� �m�e�t� �D�r�.� �J�o�h�n� �C�a�i�r�n�s� �i�n� �t�h�e� �f�a�l�l� �o�f� �1�9�9�2�.� �H�e� �t�o�l�d� �a�b�o�u�t� �t�h�e� �c�l�o�s�i�n�g� �o�f� �t�h�e� �l�a�n�d�f�i�l�l�,� 

�o�f� �t�h�e� �R�o�a�n�o�k�e� �R�e�g�i�o�n�a�l� �L�a�n�d�f�i�l�l� �R�e�s�t�o�r�a�t�i�o�n� �P�r�o�j�e�c�t�,� �a�n�d� �h�i�s� �i�n�t�e�r�e�s�t� �i�n� �i�n�v�o�l�v�i�n�g� �h�i�g�h� 

�s�c�h�o�o�l� �s�t�u�d�e�n�t�s�.� �T�h�e� �p�r�o�j�e�c�t�e�d� �c�l�o�s�i�n�g� �o�f� �t�h�e� �l�a�n�d�f�i�l�l� �w�a�s� �O�c�t�o�b�e�r� �1�9�9�3�.� �B�e�c�a�u�s�e� �a� �s�p�u�r� 

�h�a�d� �b�e�e�n� �p�r�o�p�o�s�e�d� �t�o� �c�r�o�s�s� �t�h�e� �l�a�n�d�f�i�l�l� �w�h�i�c�h� �w�o�u�l�d� �c�o�n�n�e�c�t� �t�h�e� �B�l�u�e� �R�i�d�g�e� �P�a�r�k�w�a�y� �t�o� 

�V�i�r�g�i�n�i�a ��s� �E�x�p�l�o�r�e� �P�a�r�k�,� �t�h�e� �d�i�r�e�c�t�o�r� �o�f� �E�x�p�l�o�r�e� �P�a�r�k� �a�s�k�e�d� �f�o�r� �a�s�s�i�s�t�a�n�c�e� �f�r�o�m� �V�i�r�g�i�n�i�a� 

�T�e�c�h� �t�o� �h�e�l�p� �d�e�t�e�r�m�i�n�e� �v�e�g�e�t�a�t�i�o�n� �c�o�v�e�r�a�g�e� �f�o�r� �t�h�e� �l�a�n�d�f�i�l�l�.� �E�x�p�l�o�r�e ��s� �d�i�r�e�c�t�o�r� �p�r�o�p�o�s�e�d� 

�u�s�i�n�g� �n�a�t�i�v�e� �v�e�g�e�t�a�t�i�o�n� �s�p�e�c�i�e�s� �t�h�a�t� �w�o�u�l�d� �b�e� �a�e�s�t�h�e�t�i�c�a�l�l�y� �p�l�e�a�s�i�n�g� �t�o� �t�o�u�r�i�s�t�s� �a�s� �t�h�e�y� 

�a�p�p�r�o�a�c�h�e�d� �E�x�p�l�o�r�e� �P�a�r�k�.� �H�e� �s�u�g�g�e�s�t�e�d� �a� �p�o�s�s�i�b�l�e� �p�r�a�i�r�i�e� �e�c�o�s�y�s�t�e�m� �w�h�e�r�e� �b�u�f�f�a�l�o� �c�o�u�l�d� 

�g�r�a�z�e�.� 

�A� �g�r�a�d�u�a�t�e� �s�t�u�d�e�n�t�,� �M�a�r�a� �S�a�b�r�e�,� �w�a�s� �h�i�r�e�d� �t�o� �a�s�s�i�s�t� �i�n� �m�a�k�i�n�g� �v�e�g�e�t�a�t�i�o�n� 

�s�e�l�e�c�t�i�o�n�s�.� �M�a�r�a ��s� �p�r�o�j�e�c�t� �w�a�s� �f�u�n�d�e�d� �b�y� �t�h�e� �R�o�a�n�o�k�e� �S�o�l�i�d� �W�a�s�t�e� �M�a�n�a�g�e�m�e�n�t� �B�o�a�r�d� 

�w�i�t�h� �m�a�t�c�h�i�n�g� �f�u�n�d�s� �f�r�o�m� �D�u�P�o�n�t� �a�n�d� �M�o�b�i�l� �E�d�u�c�a�t�i�o�n� �F�o�u�n�d�a�t�i�o�n�s�.� �L�a�n�d�f�i�l�l�s� �w�e�r�e� �b�e�i�n�g� 

�r�e�v�e�g�e�t�a�t�e�d� �w�i�t�h� �a� �s�t�a�n�d�a�r�d� �V�i�r�g�i�n�i�a� �D�e�p�a�r�t�m�e�n�t� �o�f� �T�r�a�n�s�p�o�r�t�a�t�i�o�n� �(�V�D�O�T�)� �s�e�e�d� �m�i�x�t�u�r�e� 

�t�h�a�t� �w�a�s� �u�s�e�d� �a�l�o�n�g� �r�o�a�d�w�a�y�s� �t�o� �h�e�l�p� �c�o�n�t�r�o�l� �e�r�o�s�i�o�n�.� �T�h�i�s� �m�i�x�t�u�r�e� �c�o�n�t�a�i�n�e�d� �n�o�n�-�n�a�t�i�v�e� 
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�p�l�a�n�t� �s�p�e�c�i�e�s� �t�h�a�t� �w�e�r�e� �v�e�r�y� �a�g�g�r�e�s�s�i�v�e�.� �I�n� �a�d�d�i�t�i�o�n�,� �t�h�e� �r�e�i�n�t�r�o�d�u�c�t�i�o�n� �o�f� �c�e�r�t�a�i�n� �i�n�s�e�c�t�s� 

�w�a�s� �n�o�t� �b�e�i�n�g� �p�r�o�m�o�t�e�d� �b�e�c�a�u�s�e� �o�f� �l�a�c�k� �o�f� �f�o�o�d� �s�o�u�r�c�e�s� �a�n�d� �h�a�b�i�t�a�t� �d�i�v�e�r�s�i�t�y�.� �B�u�t�t�e�r�f�l�i�e�s� 

�a�n�d� �o�t�h�e�r� �i�n�s�e�c�t�s� �d�i�d� �n�o�t� �h�a�v�e� �f�o�o�d� �a�v�a�i�l�a�b�l�e� �t�o� �a�t�t�r�a�c�t� �t�h�e�m�.� �O�f�t�e�n� �a�n�i�m�a�l� �s�p�e�c�i�e�s� �d�i�v�e�r�s�i�t�y� 

�w�a�s� �l�i�m�i�t�e�d� �b�e�c�a�u�s�e� �o�f� �f�o�o�d� �v�a�r�i�e�t�y�.� �T�h�e� �l�i�m�i�t�e�d� �v�a�r�i�e�t�y� �o�f� �p�l�a�n�t�s� �w�a�s� �d�u�e� �t�o� �t�h�e� 

�a�l�l�e�l�o�p�a�t�h�i�c� �s�u�b�s�t�a�n�c�e�s� �p�r�o�d�u�c�e�d� �b�y� �c�e�r�t�a�i�n� �p�l�a�n�t�s� �(�B�u�r�c�h�i�c�k�,� �1�9�9�3�)�.� �T�h�i�s� �h�a�p�p�e�n�e�d� �w�h�e�n� 

�p�l�a�n�t�s� �p�r�o�d�u�c�e�d� �c�h�e�m�i�c�a�l�s� �t�o� �i�n�h�i�b�i�t� �t�h�e� �g�r�o�w�t�h� �o�f� �o�t�h�e�r� �p�l�a�n�t�s�,� �t�h�u�s� �e�n�h�a�n�c�i�n�g� �t�h�e� �p�l�a�n�t ��s� 

�c�h�a�n�c�e� �f�o�r� �i�t�s� �o�w�n� �s�u�r�v�i�v�a�l�.� �V�i�r�g�i�n�i�a� �T�e�c�h� �a�n�d� �E�x�p�l�o�r�e� �P�a�r�k� �w�a�n�t�e�d� �t�o� �f�i�n�d� �a�n� �a�c�c�e�p�t�a�b�l�e� 

�m�i�x�t�u�r�e� �t�o� �r�e�p�l�a�c�e� �t�h�e� �V�D�O�T� �m�i�x�t�u�r�e� �t�h�a�t� �m�e�t� �t�h�e� �c�r�i�t�e�r�i�a� �t�o� �i�n�c�r�e�a�s�e� �s�p�e�c�i�e�s� �d�i�v�e�r�s�i�t�y�,� �w�a�s� 

�n�a�t�i�v�e�,� �c�o�n�t�r�o�l�l�e�d� �e�r�o�s�i�o�n�,� �m�e�t� �s�t�a�t�e� �a�n�d� �E�P�A� �r�e�g�u�l�a�t�i�o�n�s�,� �a�n�d� �w�a�s� �a�t�t�r�a�c�t�i�v�e�.� 

�D�r�.� �C�a�i�r�n�s� �e�x�p�r�e�s�s�e�d� �i�n�t�e�r�e�s�t� �i�n� �h�o�w� �s�t�u�d�e�n�t�s� �c�o�u�l�d� �b�e� �p�a�r�t� �o�f� �t�h�e� �d�e�c�i�s�i�o�n�-�m�a�k�i�n�g� 

�p�r�o�c�e�s�s� �i�n� �d�e�t�e�r�m�i�n�i�n�g� �t�h�e� �v�e�g�e�t�a�t�i�o�n� �a�n�d� �l�a�n�d� �u�s�e� �o�f� �t�h�e� �c�l�o�s�e�d� �l�a�n�d�f�i�l�l�.� �S�i�n�c�e� �s�t�u�d�e�n�t�s� 

�f�r�o�m� �t�h�e� �R�o�a�n�o�k�e� �V�a�l�l�e�y� �G�o�v�e�r�n�o�r ��s� �S�c�h�o�o�l� �(�R�V�G�S�)� �v�i�s�i�t�e�d� �t�h�e� �l�a�n�d�f�i�l�l� �w�i�t�h� �t�h�e� �m�e�d�i�a� 

�w�h�e�n� �D�r�.� �C�a�i�r�n�s� �a�n�d� �E�x�p�l�o�r�e ��s� �d�i�r�e�c�t�o�r� �i�n�t�r�o�d�u�c�e�d� �t�h�e� �r�e�s�t�o�r�a�t�i�o�n� �p�r�o�j�e�c�t�,� �h�e� �w�o�n�d�e�r�e�d� �i�f� 

�t�h�e� �s�t�u�d�e�n�t�s� �w�o�u�l�d� �c�o�n�t�i�n�u�e� �p�a�r�t�i�c�i�p�a�t�i�n�g� �i�n� �t�h�e� �p�r�o�j�e�c�t�.� �I� �w�i�l�l� �t�e�l�l� �a�b�o�u�t� �t�h�e� �s�t�u�d�e�n�t�s� �a�n�d� 

�a�c�t�i�v�i�t�i�e�s� �t�h�a�t� �w�e�r�e� �d�o�n�e� �i�n� �t�h�e� �f�i�r�s�t� �p�h�a�s�e� �o�f� �t�h�e� �s�t�u�d�y�.� �I� �w�i�l�l� �a�l�s�o� �s�h�a�r�e� �r�e�f�l�e�c�t�i�o�n�s� �f�r�o�m� 

�t�h�e� �f�i�r�s�t� �p�h�a�s�e� �a�n�d� �t�e�l�l� �h�o�w� �i�t� �i�m�p�a�c�t�e�d� �t�h�e� �p�l�a�n�n�i�n�g� �f�o�r� �t�h�e� �s�e�c�o�n�d� �p�h�a�s�e�.� 

�F�e�a�t�u�r�e�s� �o�f� �t�h�e� �D�e�s�i�g�n� 

�P�h�a�s�e� �J� 

�P�a�t�r�i�c�k� �H�e�n�r�y� �s�i�t�e�.� �P�h�a�s�e� �I� �w�a�s� �c�o�n�d�u�c�t�e�d� �i�n� �t�h�e� �h�o�n�o�r ��s� �b�i�o�l�o�g�y� �c�l�a�s�s� �a�t� �P�a�t�r�i�c�k� 

�H�e�n�r�y� �H�i�g�h� �S�c�h�o�o�l�.� �T�h�e� �c�l�a�s�s�r�o�o�m� �a�t� �P�a�t�r�i�c�k� �H�e�n�r�y� �(�P�H�S�)� �w�a�s� �l�a�r�g�e�.� �T�h�e�r�e� �w�e�r�e� �f�i�v�e� 

�r�o�w�s� �o�f� �d�e�s�k�s� �w�i�t�h� �f�i�v�e� �d�e�s�k�s� �i�n� �e�a�c�h� �r�o�w�.� �S�t�u�d�e�n�t�s� �s�a�t� �i�n� �r�o�w�s� �o�f� �i�n�d�i�v�i�d�u�a�l� �d�e�s�k�s� �f�a�c�i�n�g� 

�t�h�e� �f�r�o�n�t� �o�f� �t�h�e� �r�o�o�m�.� �T�h�e�r�e� �w�e�r�e� �t�h�r�e�e� �l�a�r�g�e� �s�c�i�e�n�c�e� �w�o�r�k� �t�a�b�l�e�s� �a�t� �t�h�e� �b�a�c�k� �o�f� �t�h�e� �r�o�o�m�.� 

�E�a�c�h� �h�a�d� �e�l�e�c�t�r�i�c�i�t�y�,� �w�a�t�e�r�,� �a�n�d� �g�a�s� �c�o�n�n�e�c�t�i�o�n�s�.� �T�h�e� �b�a�c�k� �w�a�l�l� �o�f� �t�h�e� �r�o�o�m� �w�a�s� �l�i�n�e�d� �w�i�t�h� 

�c�a�b�i�n�e�t�s� �a�n�d� �c�o�u�n�t�e�r�s�.� �T�h�e�r�e� �w�a�s� �o�n�e� �M�a�c�i�n�t�o�s�h� �c�o�m�p�u�t�e�r� �a�n�d� �p�r�i�n�t�e�r� �a�t� �t�h�e� �f�r�o�n�t� �o�f� �t�h�e� 

�r�o�o�m� �o�n� �a� �d�e�s�k� �l�o�c�a�t�e�d� �d�i�r�e�c�t�l�y� �b�e�h�i�n�d� �t�h�e� �t�e�a�c�h�e�r ��s� �a�r�e�a�.� �A� �l�a�r�g�e� �a�q�u�a�r�i�u�m� �s�a�t� �b�e�n�e�a�t�h� �t�h�e� 
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�w�i�n�d�o�w�s� �o�n� �t�h�e� �n�g�h�t� �w�a�l�l�.� �A� �l�e�c�t�e�r�n� �w�a�s� �s�i�t�u�a�t�e�d� �a�t� �t�h�e� �f�r�o�n�t� �o�f� �t�h�e� �r�o�o�m� �b�e�t�w�e�e�n� �t�h�e� 

�t�e�a�c�h�e�r ��s� �d�e�s�k� �a�n�d� �t�h�e� �b�l�a�c�k�b�o�a�r�d�.� �T�h�e�r�e� �w�a�s� �a�l�s�o� �a� �s�t�o�r�a�g�e� �a�n�d� �p�r�e�p�a�r�a�t�i�o�n� �r�o�o�m� �l�o�c�a�t�e�d� 

�d�i�r�e�c�t�l�y� �b�e�h�i�n�d� �t�h�e� �b�l�a�c�k�b�o�a�r�d�.� �A� �n�e�w� �t�e�m�p�e�r�a�t�u�r�e� �c�o�n�t�r�o�l�l�e�d� �g�r�e�e�n�h�o�u�s�e� �w�a�s� �a�t�t�a�c�h�e�d� �t�o� 

�t�h�e� �r�o�o�m�.� 

�C�l�a�s�s�r�o�o�m� �t�e�a�c�h�e�r�.� �E�d� �M�c�M�i�c�h�a�e�l� �t�a�u�g�h�t� �t�h�e� �h�o�n�o�r ��s� �b�i�o�l�o�g�y� �c�l�a�s�s� �a�t� �P�a�t�r�i�c�k� 

�H�e�n�r�y�.� �I�t� �w�a�s� �t�h�r�o�u�g�h� �h�i�s� �e�f�f�o�r�t�s� �a�n�d� �c�o�o�p�e�r�a�t�i�o�n� �t�h�a�t� �b�a�c�k�g�r�o�u�n�d� �i�n�f�o�r�m�a�t�i�o�n� �w�a�s� 

�g�a�t�h�e�r�e�d� �f�o�r� �u�s�e� �i�n� �t�h�e� �1�9�9�3�-�9�4� �a�c�a�d�e�m�i�c� �y�e�a�r�.� �E�d� �t�a�u�g�h�t� �h�e�a�l�t�h� �a�n�d� �p�h�y�s�i�c�a�l� �e�d�u�c�a�t�i�o�n� �f�o�r� 

�t�h�r�e�e� �y�e�a�r�s� �a�t� �H�u�n�t�i�n�g�t�o�n� �C�o�l�l�e�g�e� �b�e�f�o�r�e� �t�e�a�c�h�i�n�g� �b�i�o�l�o�g�y� �i�n� �h�i�g�h� �s�c�h�o�o�l�.� �H�e� �a�l�s�o� �t�a�u�g�h�t� �a�t� 

�t�h�e� �G�o�v�e�r�n�o�r ��s� �S�c�h�o�o�l� �b�e�f�o�r�e� �t�r�a�n�s�f�e�r�r�i�n�g� �t�o� �P�a�t�r�i�c�k� �H�e�n�r�y�.� �E�d� �r�e�c�e�i�v�e�d� �h�i�s� �B�.�S�.� �i�n� 

�b�i�o�l�o�g�y� �f�r�o�m� �L�y�n�c�h�b�u�r�g� �C�o�l�l�e�g�e� �a�n�d� �h�i�s� �M�L�S�.� �i�n� �m�a�r�i�n�e� �b�i�o�l�o�g�y� �f�r�o�m� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� 

�S�o�u�t�h� �F�l�o�r�i�d�a�.� 

�S�t�u�d�e�n�t�s�.� �T�h�e�r�e� �w�e�r�e� �t�h�i�r�t�e�e�n� �g�i�r�l�s� �a�n�d� �t�h�i�r�t�e�e�n� �b�o�y�s� �i�n� �t�h�e� �h�o�n�o�r ��s� �b�i�o�l�o�g�y� �c�l�a�s�s� 

�a�t� �P�H�S�.� �B�a�c�k�g�r�o�u�n�d� �i�n�f�o�r�m�a�t�i�o�n� �w�a�s� �n�o�t� �c�o�l�l�e�c�t�e�d� �o�n� �t�h�e� �s�t�u�d�e�n�t�s�.� �T�h�i�s� �w�a�s� �d�u�e� �i�n� �p�a�r�t� 

�t�o� �m�y� �i�n�e�x�p�e�r�i�e�n�c�e� �i�n� �t�h�e� �f�i�e�l�d� �a�n�d� �t�h�e� �f�a�c�t� �t�h�a�t� �I� �w�a�s� �p�r�i�m�a�r�i�l�y� �a�n� �o�b�s�e�r�v�e�r� �i�n� �t�h�e� 

�c�l�a�s�s�r�o�o�m�.� �J�t� �w�a�s� �f�r�o�m� �t�h�i�s� �e�x�p�e�r�i�e�n�c�e� �t�h�e� �n�e�e�d� �f�o�r� �s�u�c�h� �d�a�t�a� �f�r�o�m� �t�h�e� �s�e�c�o�n�d� �p�h�a�s�e� �o�f� �t�h�e� 

�s�t�u�d�y� �w�a�s� �r�e�a�l�i�z�e�d�.� 

�S�c�i�e�n�t�i�s�t�.� �M�s�.� �M�a�r�a� �S�a�b�r�e� �w�a�s� �t�h�e� �s�c�i�e�n�t�i�s�t� �w�o�r�k�i�n�g� �c�o�l�l�a�b�o�r�a�t�i�v�e�l�y� �o�n� �t�h�i�s� �s�t�u�d�y�.� 

�M�a�r�a� �w�a�s� �a� �m�a�s�t�e�r ��s� �d�e�g�r�e�e� �s�t�u�d�e�n�t� �a�t� �V�i�r�g�i�n�i�a� �T�e�c�h�.� �S�h�e� �r�e�c�e�i�v�e�d� �h�e�r� �B�.�S�.� �f�r�o�m� �N�o�r�t�h� 

�C�a�r�o�l�i�n�a� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y� �i�n� �b�i�o�l�o�g�y� �a�n�d� �h�i�s�t�o�r�y� �i�n� �1�9�8�9�.� �M�a�r�a� �s�p�e�n�t� �t�w�o� �y�e�a�r�s� �i�n� �t�h�e� 

�P�e�a�c�e� �C�o�r�p�s� �i�n� �H�o�n�d�u�r�a�s� �w�h�e�r�e� �s�h�e� �w�o�r�k�e�d� �i�n� �w�a�t�e�r� �s�h�e�d� �m�a�n�a�g�e�m�e�n�t� �a�n�d� �e�n�v�i�r�o�n�m�e�n�t�a�l� 

�e�d�u�c�a�t�i�o�n�.� �A�s� �r�e�s�e�a�r�c�h� �a�s�s�o�c�i�a�t�e�/�s�u�p�e�r�v�i�s�o�r� �o�n� �t�h�e� �R�o�a�n�o�k�e� �R�e�g�i�o�n�a�l� �L�a�n�d�f�i�l�l� �R�e�s�t�o�r�a�t�i�o�n� 

�P�r�o�j�e�c�t�,� �s�h�e� �r�e�s�e�a�r�c�h�e�d� �p�o�s�s�i�b�l�e� �a�l�t�e�r�n�a�t�i�v�e� �p�l�a�n�t� �s�p�e�c�i�e�s� �f�o�r� �r�e�v�e�g�e�t�a�t�i�n�g� �t�h�e� �l�a�n�d�f�i�l�l�.� �M�a�r�a� 

�d�e�v�e�l�o�p�e�d� �s�i�t�e� �p�l�o�t�s� �a�t� �t�h�e� �l�a�n�d�f�i�l�l� �t�o� �c�h�e�c�k� �s�e�e�d� �v�i�a�b�i�l�i�t�y�.� 

�M�a�r�a� �a�c�c�o�m�p�a�n�i�e�d� �m�e� �t�o� �m�a�n�y� �o�f� �t�h�e� �c�l�a�s�s�e�s� �a�t� �P�a�t�r�i�c�k� �H�e�n�r�y�.� �S�h�e� �g�a�t�h�e�r�e�d� 

�e�q�u�i�p�m�e�n�t�,� �s�e�e�d�s�,� �a�n�d� �s�p�e�n�t� �n�u�m�e�r�o�u�s� �h�o�u�r�s� �c�o�n�v�e�r�s�i�n�g� �w�i�t�h� �p�r�o�f�e�s�s�i�o�n�a�l�s� �a�t� �V�i�r�g�i�n�i�a� 

�T�e�c�h� �i�n� �o�r�d�e�r� �t�o� �o�f�f�e�r� �a�s�s�i�s�t�a�n�c�e� �t�o� �t�h�e� �s�t�u�d�e�n�t�s�.� �M�a�r�a� �k�e�p�t� �i�n� �t�o�u�c�h� �w�i�t�h� �t�h�e� �s�t�u�d�e�n�t�s� 
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�t�h�r�o�u�g�h� �e�-�m�a�i�l� �o�n� �d�a�y�s� �s�h�e� �w�a�s� �n�o�t� �i�n� �t�h�e� �c�l�a�s�s�r�o�o�m�.� �S�h�e� �a�l�s�o� �i�n�c�l�u�d�e�d� �m�e� �i�n� �t�h�e� �m�e�e�t�i�n�g�s� 

�s�h�e� �h�a�d� �w�i�t�h� �r�e�g�u�l�a�t�o�r�y� �a�g�e�n�c�i�e�s� �o�u�t�s�i�d�e� �t�h�e� �u�n�i�v�e�r�s�i�t�y�.� �S�h�e� �s�u�p�p�l�i�e�d� �t�h�e� �p�r�o�j�e�c�t� �w�i�t�h� 

�n�u�m�e�r�o�u�s� �a�r�t�i�c�l�e�s� �c�o�n�c�e�r�n�i�n�g� �l�a�n�d�f�i�l�l� �r�e�s�t�o�r�a�t�i�o�n� �i�s�s�u�e�s�.� �H�e�r� �s�p�e�c�i�f�i�c� �s�c�i�e�n�c�e� �b�a�c�k�g�r�o�u�n�d� 

�i�n� �l�a�n�d�f�i�l�l� �r�e�s�t�o�r�a�t�i�o�n� �g�a�v�e� �i�n�v�a�l�u�a�b�l�e� �g�u�i�d�a�n�c�e� �t�o� �t�h�i�s� �s�t�u�d�y�.� 

�G�u�e�s�t� �s�p�e�a�k�e�r�.� �V�i�r�g�i�n�i�a� �(�G�i�n�n�y�)� �L�a�u�b�i�n�g�e�r�,� �E�n�v�i�r�o�n�m�e�n�t�a�l� �E�d�u�c�a�t�i�o�n�a�l� �P�r�o�g�r�a�m�s �� 

�D�i�r�e�c�t�o�r� �f�r�o�m� �V�i�r�g�i�n�i�a ��s� �E�x�p�l�o�r�e� �P�a�r�k�,� �s�h�a�r�e�d� �i�n�f�o�r�m�a�t�i�o�n� �w�i�t�h� �t�h�e� �s�t�u�d�e�n�t�s� �d�u�r�i�n�g� �t�h�i�s� 

�s�t�u�d�y�.� �S�h�e� �w�a�s� �c�h�o�s�e�n� �b�e�c�a�u�s�e� �o�f� �h�e�r� �a�b�i�l�i�t�y� �t�o� �c�o�m�m�u�n�i�c�a�t�e� �w�i�t�h� �t�h�e� �s�t�u�d�e�n�t�s� �a�s� 

�e�v�i�d�e�n�c�e�d� �t�h�r�o�u�g�h� �t�h�e� �w�o�r�k� �s�h�e� �d�o�e�s� �i�n� �e�d�u�c�a�t�i�o�n� �a�n�d� �h�e�r� �i�n�t�e�r�e�s�t� �i�n� �t�h�e� �i�s�s�u�e�s� �o�f� �l�a�n�d�f�i�l�l� 

�r�e�s�t�o�r�a�t�i�o�n�.� 

�G�i�n�n�y� �s�p�o�k�e� �a�b�o�u�t� �v�i�s�i�o�n�s� �f�o�r� �t�h�e� �p�a�r�k� �a�n�d� �h�e�r� �i�n�t�e�r�e�s�t� �i�n� �e�n�v�i�r�o�n�m�e�n�t�a�l� �i�s�s�u�e�s�.� 

�B�e�c�a�u�s�e� �o�f� �E�x�p�l�o�r�e ��s� �l�o�c�a�t�i�o�n� �d�o�w�n�s�t�r�e�a�m� �f�r�o�m� �t�h�e� �l�a�n�d�f�i�l�l�,� �M�r�s�.� �L�a�u�b�i�n�g�e�r� �a�l�s�o� 

�a�d�d�r�e�s�s�e�d� �t�h�e� �l�a�n�d�f�i�l�l ��s� �i�m�p�a�c�t� �o�n� �E�x�p�l�o�r�e�.� �S�h�e� �b�r�o�u�g�h�t� �t�o� �t�h�e� �c�l�a�s�s�r�o�o�m� �a� �v�a�r�i�e�t�y� �o�f� 

�e�x�p�e�r�i�e�n�c�e�s�.� �H�e�r� �B�.�S�.� �w�a�s� �i�n� �f�o�r�e�s�t�r�y� �w�i�t�h� �a� �m�i�n�o�r� �i�n� �e�n�v�i�r�o�n�m�e�n�t�a�l� �s�c�i�e�n�c�e�.� �H�e�r� �M�L�S�.� 

�w�a�s� �i�n� �f�o�r�e�s�t�r�y� �w�i�t�h� �a�n� �e�m�p�h�a�s�i�s� �i�n� �e�n�v�i�r�o�n�m�e�n�t�a�l� �e�d�u�c�a�t�i�o�n�.� �S�h�e� �h�a�s� �t�a�u�g�h�t� �a�t� �t�h�e� �m�i�d�d�l�e� 

�s�c�h�o�o�l�,� �h�i�g�h� �s�c�h�o�o�l�,� �a�n�d� �c�o�l�l�e�g�e� �l�e�v�e�l�s�.� �M�r�s�.� �L�a�u�b�i�n�g�e�r� �h�a�s� �b�e�e�n� �d�i�r�e�c�t�o�r� �o�f� �s�e�v�e�r�a�l� �c�a�m�p�s� 

�s�p�o�n�s�o�r�e�d� �b�y� �t�h�e� �U�.�S�.� �F�o�r�e�s�t�r�y� �S�e�r�v�i�c�e�.� �S�h�e� �w�a�s� �a�l�s�o� �a� �B�a�y�t�e�a�m� �t�e�a�c�h�e�r� �f�o�r� �t�h�e� �V�i�r�g�i�n�i�a� 

�I�n�s�t�i�t�u�t�e� �o�f� �M�a�r�i�n�e� �S�c�i�e�n�c�e�.� 

�E�d�u�c�a�t�o�r� �r�e�s�e�a�r�c�h�e�r�.� �T�h�i�s� �w�a�s� �m�y� �f�i�r�s�t� �o�p�p�o�r�t�u�n�i�t�y� �t�o� �b�e� �i�n�v�o�l�v�e�d� �w�i�t�h� �h�i�g�h� �s�c�h�o�o�l� 

�b�i�o�l�o�g�y� �s�t�u�d�e�n�t�s�.� �E�v�e�n� �t�h�o�u�g�h� �|� �h�a�v�e� �t�a�u�g�h�t� �f�o�r� �t�w�e�n�t�y�-�f�o�u�r� �y�e�a�r�s�,� �t�h�e� �m�a�j�o�r�i�t�y� �o�f� �m�y� 

�e�x�p�e�r�i�e�n�c�e� �w�a�s� �a�t� �t�h�e� �e�l�e�m�e�n�t�a�r�y� �l�e�v�e�l�.� �I� �t�a�u�g�h�t� �f�o�u�r�t�e�e�n� �y�e�a�r�s� �i�n� �g�r�a�d�e�s� �o�n�e�,� �t�w�o�,� �a�n�d� 

�t�h�r�e�e�;� �s�i�x� �y�e�a�r�s� �i�n� �p�r�e�s�c�h�o�o�l�;� �a�n�d� �o�n�e� �y�e�a�r� �i�n� �g�r�a�d�e�s� �f�o�u�r�,� �f�i�v�e�,� �a�n�d� �s�i�x� �a�s� �a� �s�c�i�e�n�c�e� 

�e�n�r�i�c�h�m�e�n�t� �t�e�a�c�h�e�r�.� �B�e�i�n�g� �a� �s�c�i�e�n�c�e� �e�n�r�i�c�h�m�e�n�t� �t�e�a�c�h�e�r� �h�e�i�g�h�t�e�n�e�d� �m�y� �i�n�t�e�r�e�s�t� �i�n� �s�c�i�e�n�c�e� 

�a�n�d� �l�e�d� �t�o� �t�h�e� �d�e�s�i�r�e� �t�o� �f�u�r�t�h�e�r� �m�y� �e�d�u�c�a�t�i�o�n�.� �I�n� �t�h�e� �t�h�r�e�e� �y�e�a�r�s� �p�r�i�o�r� �t�o� �b�e�g�i�n�n�i�n�g� �m�y� 

�d�o�c�t�o�r�a�t�e�,� �I� �t�a�u�g�h�t� �s�e�v�e�n�t�h� �g�r�a�d�e� �l�i�f�e� �s�c�i�e�n�c�e�,� �a�s� �w�e�l�l� �a�s� �a� �t�h�e�a�t�e�r� �a�n�d� �d�r�a�m�a� �c�l�a�s�s�.� �A�s�a� 

�f�u�l�l�-�t�i�m�e� �g�r�a�d�u�a�t�e� �a�s�s�i�s�t�a�n�t�,� �I� �s�u�p�e�r�v�i�s�e�d� �s�t�u�d�e�n�t� �t�e�a�c�h�e�r�s� �a�t� �t�h�e� �e�l�e�m�e�n�t�a�r�y� �a�n�d� �m�i�d�d�l�e� 
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�s�c�h�o�o�l� �l�e�v�e�l�s�.� �I� �r�e�c�e�i�v�e�d� �m�y� �B�.�S�.� �f�r�o�m� �A�u�b�u�r�n� �U�n�i�v�e�r�s�i�t�y� �a�n�d� �m�y� �M�.�E�.� �f�r�o�m� �G�e�o�r�g�e� 

�M�a�s�o�n� �U�n�i�v�e�r�s�i�t�y�.� 

�I�n� �t�h�e� �f�a�l�l� �o�f� �1�9�9�2�,� �I� �a�s�k�e�d� �D�r�.� �C�a�i�r�n�s� �t�o� �d�i�r�e�c�t� �a�n� �i�n�d�e�p�e�n�d�e�n�t� �s�t�u�d�y� �f�o�r� �m�e� �a�s� �p�a�r�t� �o�f� 

�a�n� �e�c�o�l�o�g�y� �r�e�q�u�i�r�e�m�e�n�t�.� �T�h�i�s� �s�t�u�d�y� �c�o�i�n�c�i�d�e�d� �w�i�t�h� �h�i�s� �b�e�c�o�m�i�n�g� �i�n�v�o�l�v�e�d� �w�i�t�h� �t�h�e� �l�a�n�d�f�i�l�l� 

�r�e�s�t�o�r�a�t�i�o�n� �p�r�o�j�e�c�t� �i�n� �R�o�a�n�o�k�e�.� �W�o�r�k�i�n�g� �w�i�t�h� �D�r�.� �C�a�i�r�n�s� �a�n�d� �M�s�.� �S�a�b�r�e�,� �I� �r�e�a�l�i�z�e�d� �l�a�n�d�f�i�l�l� 

�r�e�s�t�o�r�a�t�i�o�n� �i�n�t�e�g�r�a�t�e�d� �m�a�n�y� �o�f� �t�h�e� �b�i�o�s�y�s�t�e�m�s� �t�a�u�g�h�t� �i�n� �t�h�e� �s�e�v�e�n�t�h� �g�r�a�d�e�.� �J� �f�e�l�t� �t�h�a�t� 

�s�t�u�d�e�n�t�s� �m�u�s�t� �u�n�d�e�r�s�t�a�n�d� �a�n�d� �r�e�s�p�e�c�t� �t�h�e�s�e� �b�i�o�s�y�s�t�e�m�s� �b�e�c�a�u�s�e� �t�h�e�y� �a�r�e� �t�h�e� �s�a�m�e� 

�b�i�o�s�y�s�t�e�m�s� �n�e�c�e�s�s�a�r�y� �f�o�r� �g�l�o�b�a�l� �s�u�s�t�a�i�n�a�b�i�l�i�t�y�.� �M�y� �i�n�t�e�r�e�s�t� �i�n� �t�h�e� �p�r�o�j�e�c�t� �w�a�s� �r�e�l�a�t�e�d� �t�o� �t�h�e� 

�r�e�l�e�v�a�n�c�e� �o�f� �t�h�e� �s�u�b�j�e�c�t� �a�n�d� �t�h�e� �o�p�p�o�r�t�u�n�i�t�y� �t�h�a�t� �w�a�s� �s�e�e�n� �f�o�r� �s�t�u�d�e�n�t�s� �t�o� �b�e�c�o�m�e� �a�c�t�i�v�e�l�y� 

�i�n�v�o�l�v�e�d� �i�n� �a�n� �a�s�p�e�c�t� �o�f� �c�i�t�i�z�e�n�s�h�i�p� �a�s� �t�h�e�y� �d�e�a�l�t� �w�i�t�h� �t�h�e�s�e� �i�s�s�u�e�s�.� 

�S�c�h�e�d�u�l�e� �o�f� �a�c�t�i�v�i�t�i�e�s�.� �P�h�a�s�e� �J� �c�o�n�s�i�s�t�e�d� �o�f� �w�o�r�k�i�n�g� �w�i�t�h� �s�t�u�d�e�n�t�s� �f�r�o�m� �P�a�t�r�i�c�k� 
� � 

�H�e�n�r�y� �H�i�g�h� �S�c�h�o�o�l� �(�P�H�S�)� �f�o�r� �s�i�x� �w�e�e�k�s� �i�n� �t�h�e� �s�p�r�i�n�g� �o�f� �1�9�9�3�.� �(�S�e�e� �A�p�p�e�n�d�i�x� �A� �f�o�r� 

�s�c�h�e�d�u�l�e� �o�f� �a�c�t�i�v�i�t�i�e�s�.�)� �E�d� �M�c�M�i�c�h�a�e�l�,� �t�h�e� �t�e�a�c�h�e�r�,� �a�g�r�e�e�d� �t�o� �i�n�v�o�l�v�e� �h�i�s� �h�i�g�h� �s�c�h�o�o�l� 

�h�o�n�o�r�s� �b�i�o�l�o�g�y� �c�l�a�s�s� �i�n� �d�o�i�n�g� �r�e�s�e�a�r�c�h� �a�b�o�u�t� �l�a�n�d�f�i�l�l�s� �a�n�d� �J�a�y�i�n�g� �t�h�e� �g�r�o�u�n�d�w�o�r�k� �f�o�r� �P�h�a�s�e� 

�I�I�.� �T�h�e�s�e� �t�w�e�n�t�y�-�e�i�g�h�t� �s�t�u�d�e�n�t�s� �w�e�r�e� �i�n�v�o�l�v�e�d� �i�n� �t�h�e� �f�i�r�s�t� �t�w�o� �c�a�t�e�g�o�r�i�e�s� �o�f� �t�h�e� �S�T�S� 

�i�n�v�e�s�t�i�g�a�t�i�v�e� �s�e�q�u�e�n�c�e� �a�s� �d�e�f�i�n�e�d� �b�y� �R�u�b�b�a� �&� �W�i�e�s�e�n�m�a�y�e�r� �(�1�9�8�8�)�.� �T�h�e�y� �w�e�r�e�:� 

�(�1�)� �S�T�S� �f�o�u�n�d�a�t�i�o�n� �a�c�t�i�v�i�t�i�e�s� �a�n�d� �i�s�s�u�e� �a�w�a�r�e�n�e�s�s� �a�c�t�i�v�i�t�i�e�s� 

�(�2�)� �S�T�S� �i�s�s�u�e�s� �i�n�v�e�s�t�i�g�a�t�i�o�n� �s�k�i�l�l� �i�n�s�t�r�u�c�t�i�o�n� 

�T�h�i�s� �p�h�a�s�e� �c�o�n�s�i�s�t�e�d� �m�a�i�n�l�y� �o�f� �r�e�s�e�a�r�c�h� �f�o�r� �a� �g�r�o�u�p� �p�r�e�s�e�n�t�a�t�i�o�n�.� �T�h�e� �c�l�a�s�s� �w�a�s� �d�i�v�i�d�e�d� 

�i�n�t�o� �f�o�u�r� �c�o�l�l�a�b�o�r�a�t�i�v�e� �g�r�o�u�p�s� �a�n�d� �a�s�s�i�g�n�e�d� �r�e�s�e�a�r�c�h� �t�o�p�i�c�s�.� �S�t�u�d�e�n�t�s� �d�i�d� �r�e�s�e�a�r�c�h� �a�n�d� 

�p�r�e�s�e�n�t�e�d� �p�a�p�e�r�s� �t�o� �t�h�e� �c�l�a�s�s� �o�n� �t�o�p�i�c�s� �o�f�:� 

�(�1�)� �C�o�n�s�t�r�u�c�t�i�o�n� �a�n�d� �m�a�i�n�t�e�n�a�n�c�e� �o�f� �l�a�n�d�f�i�l�l�s� 

�(�2�)� �C�l�o�s�i�n�g� �a�n�d� �m�o�n�i�t�o�r�i�n�g� �o�f� �l�a�n�d�f�i�l�l�s� 

�(�3�)� �P�r�o�c�e�d�u�r�e�s� �f�o�r� �o�p�e�n�i�n�g� �n�e�w� �l�a�n�d�f�i�l�l�s�,� �a�n�d� �r�e�s�t�r�i�c�t�i�o�n�s� �f�o�r� �r�e�s�t�o�r�i�n�g� 

�c�l�o�s�e�d� �l�a�n�d�f�i�l�l�s� 

�(�4�)� �P�r�e�v�i�o�u�s� �r�e�s�t�o�r�a�t�i�o�n� �m�e�t�h�o�d�s�,� �E�x�p�l�o�r�e ��s� �s�t�a�k�e� �i�n� �t�h�e� �R�o�a�n�o�k�e� �R�e�g�i�o�n�a�l� 
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�L�a�n�d�f�i�l�l�,� �a�n�d� �r�e�s�t�o�r�a�t�i�o�n� �p�l�a�n�s� �f�o�r� �t�h�e� �S�m�i�t�h� �M�o�u�n�t�a�i�n� �G�a�p� �l�a�n�d�f�i�l�l� �o�n�c�e� 

�i�t� �i�s� �c�l�o�s�e�d� 

�S�t�u�d�e�n�t�s� �c�o�n�t�a�c�t�e�d� �l�o�c�a�l�,� �s�t�a�t�e� �a�n�d� �n�a�t�i�o�n�a�l� �o�r�g�a�n�i�z�a�t�i�o�n�s� �t�o� �r�e�c�e�i�v�e� �m�a�t�e�r�i�a�l�s� �o�n� �t�h�e�i�r� 

�t�o�p�i�c�s�.� �T�h�e�y� �f�o�l�l�o�w�e�d� �n�e�w�s�p�a�p�e�r� �a�r�t�i�c�l�e�s� �a�b�o�u�t� �t�h�e� �c�o�n�s�t�r�u�c�t�i�o�n� �o�f� �t�h�e� �n�e�w� �l�a�n�d�f�i�l�l� �a�n�d� 

�m�a�d�e� �p�h�o�n�e� �c�a�l�l�s� �t�o� �c�i�v�i�c� �l�e�a�d�e�r�s� �t�o� �g�a�t�h�e�r� �i�n�f�o�r�m�a�t�i�o�n�.� �T�h�e� �t�e�a�c�h�e�r� �a�n�d� �I� �a�l�s�o� �c�o�n�s�t�r�u�c�t�e�d� 

�o�u�r� �k�n�o�w�l�e�d�g�e� �b�e�c�a�u�s�e� �n�e�i�t�h�e�r� �o�f� �u�s� �h�a�d� �p�r�e�v�i�o�u�s� �i�n�f�o�r�m�a�t�i�o�n� �o�r� �e�x�p�e�r�i�e�n�c�e�s� �u�p�o�n� �w�h�i�c�h� 

�t�o� �d�r�a�w�.� 

�I�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �p�a�p�e�r�s� �t�h�e� �s�t�u�d�e�n�t�s� �d�i�d�,� �w�e� �a�l�s�o� �h�a�d� �a� �g�u�e�s�t� �s�p�e�a�k�e�r� �a�n�d� �t�o�o�k� �a� 

�f�i�e�l�d� �t�r�i�p�.� �G�i�n�n�y� �L�a�u�b�i�n�g�e�r� �f�r�o�m� �E�x�p�l�o�r�e� �P�a�r�k� �s�p�o�k�e� �t�o� �t�h�e� �s�t�u�d�e�n�t�s� �c�o�n�c�e�r�n�i�n�g� �g�a�r�b�a�g�e� 

�i�s�s�u�e�s�.� �S�h�e� �f�o�c�u�s�e�d� �o�n� �t�o�p�i�c�s� �i�n� �s�o�l�i�d� �w�a�s�t�e� �m�a�n�a�g�e�m�e�n�t� �c�o�n�c�e�r�n�i�n�g� �r�e�u�s�i�n�g�,� �r�e�c�y�c�l�i�n�g�,� 

�a�n�d� �r�e�d�u�c�i�n�g�.� �W�e� �a�l�s�o� �d�i�s�c�o�v�e�r�e�d� �t�h�a�t� �w�e� �c�o�u�l�d� �v�i�s�i�t� �t�h�e� �R�o�a�n�o�k�e� �R�e�g�i�o�n�a�l� �L�a�n�d�f�i�l�l� �[�t�h�e� 

 ��o�l�d �� �l�a�n�d�f�i�l�l�]�,� �t�h�e� �t�r�a�n�s�f�e�r� �s�t�a�t�i�o�n�,� �a�n�d� �t�h�e� �S�m�i�t�h� �M�o�u�n�t�a�i�n� �G�a�p� �L�a�n�d�f�i�l�l� �[�t�h�e�  ��n�e�w �� 

�l�a�n�d�f�i�l�l�]�.� �S�t�u�d�e�n�t�s� �c�o�m�p�l�e�t�e�d� �t�h�e� �s�t�u�d�y� �b�y� �g�i�v�i�n�g� �t�h�e�i�r� �g�r�o�u�p� �p�r�e�s�e�n�t�a�t�i�o�n�s� �o�n� �t�h�e�i�r� 

�r�e�s�e�a�r�c�h� �t�o�p�i�c�s�.� 

�R�e�f�l�e�c�t�i�o�n�s�.� �P�h�a�s�e� �I� �w�a�s� �a�n�a�l�y�z�e�d� �w�i�t�h� �t�h�e� �t�e�a�c�h�e�r� �a�t� �P�a�t�r�i�c�k� �H�e�n�r�y�.� �I�t� �w�a�s� 

�c�o�n�c�l�u�d�e�d� �t�h�a�t� �a� �g�r�o�u�p� �o�f� �s�i�x� �o�r� �s�e�v�e�n� �s�t�u�d�e�n�t�s� �w�a�s� �t�o�o� �b�i�g�.� �T�h�e� �s�t�u�d�e�n�t�s�,� �b�y� �t�h�e�i�r� �o�w�n� 

�a�d�m�i�s�s�i�o�n�,� �f�e�l�t� �t�h�e�y� �d�i�d� �n�o�t� �k�n�o�w� �h�o�w� �t�o� �d�i�v�i�d�e� �t�h�e� �r�e�s�p�o�n�s�i�b�i�l�i�t�i�e�s� �a�n�d� �c�o�o�r�d�i�n�a�t�e� �t�h�e� 

�r�e�s�u�l�t�s�.� �S�e�v�e�r�a�l� �s�t�u�d�e�n�t�s� �s�a�i�d� �t�h�e�r�e� �w�e�r�e� �n�o�t� �e�n�o�u�g�h� �j�o�b�s� �f�o�r� �s�e�v�e�n� �p�e�o�p�l�e� �t�o� �s�h�a�r�e�,� �a�n�d� �i�t� 

�w�a�s� �d�i�f�f�i�c�u�l�t� �t�o� �g�e�t� �t�h�a�t� �m�a�n�y� �p�e�o�p�l�e� �t�o� �a�g�r�e�e� �o�n� �a�n�y�t�h�i�n�g�.� 

�T�h�e� �s�t�u�d�e�n�t�s� �f�r�o�m� �P�H�S� �g�a�v�e� �p�r�e�s�e�n�t�a�t�i�o�n�s� �a�t� �t�h�e� �e�n�d� �o�f� �t�h�e� �f�i�r�s�t� �p�h�a�s�e�.� �A� �s�y�l�l�a�b�u�s� 

�h�a�d� �b�e�e�n� �m�a�d�e� �b�y� �t�h�e� �t�e�a�c�h�e�r� �i�n� �w�h�i�c�h� �h�e� �l�i�s�t�e�d� �c�o�n�c�e�r�n�s� �a�n�d� �i�s�s�u�e�s� �t�h�e� �s�t�u�d�e�n�t�s� �s�h�o�u�l�d� 

�r�e�s�e�a�r�c�h� �(�S�e�e� �A�p�p�e�n�d�i�x� �B�)�.� �U�n�d�e�r� �e�a�c�h� �o�f� �t�h�e� �f�o�u�r� �i�s�s�u�e�s� �w�e�r�e� �s�e�v�e�r�a�l� �q�u�e�s�t�i�o�n�s�.� 

�S�t�u�d�e�n�t�s� �d�i�d� �l�i�b�r�a�r�y� �s�e�a�r�c�h�e�s�,� �c�a�l�l�e�d� �r�e�s�o�u�r�c�e� �p�e�o�p�l�e�,� �a�n�d� �w�r�o�t�e� �a�g�e�n�c�i�e�s� �f�o�r� �i�n�f�o�r�m�a�t�i�o�n�.� 

�T�h�e� �w�a�s� �l�i�t�t�l�e� �p�r�i�o�r� �k�n�o�w�l�e�d�g�e� �o�f� �w�h�e�r�e� �t�o� �d�i�r�e�c�t� �t�h�e� �i�n�q�u�i�r�i�e�s� �a�s� �t�e�a�c�h�e�r�,� �r�e�s�e�a�r�c�h�e�r�,� �a�n�d� 

�s�t�u�d�e�n�t�s� �w�e�r�e� �c�o�l�l�e�c�t�i�n�g� �d�a�t�a� �s�o�u�r�c�e�s� �s�i�m�u�l�t�a�n�e�o�u�s�l�y�.� �W�h�e�n� �t�h�e� �s�t�u�d�e�n�t�s� �m�a�d�e� �t�h�e�i�r� 

�p�r�e�s�e�n�t�a�t�i�o�n�s�,� �t�h�e�y� �a�n�s�w�e�r�e�d� �t�h�e� �q�u�e�s�t�i�o�n�s� �l�i�s�t�e�d� �u�n�d�e�r�  ��i�s�s�u�e�s�. �� �T�h�e�r�e� �w�a�s� �l�i�t�t�l�e�,� �i�f� �a�n�y�,� 
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�a�d�d�i�t�i�o�n�a�l� �i�n�f�o�r�m�a�t�i�o�n� �g�i�v�e�n� �b�e�y�o�n�d� �w�h�a�t� �h�a�d� �b�e�e�n� �s�p�e�c�i�f�i�e�d�.� �I�n� �t�h�e� �p�r�o�c�e�s�s� �o�f� �d�o�i�n�g� 

�h�a�n�d�s�-�o�n� �a�c�t�i�v�i�t�i�e�s� �a�n�d� �i�n� �w�r�i�t�i�n�g� �r�e�s�e�a�r�c�h� �p�a�p�e�r�s�,� �s�t�u�d�e�n�t�s� �p�r�o�d�u�c�e�d� �m�a�n�y� �d�o�c�u�m�e�n�t�a�r�y� 

�m�a�t�e�r�i�a�l�s� �w�h�i�c�h� �b�e�c�a�m�e� �a� �p�a�r�t� �o�f� �t�h�e� �d�a�t�a� �b�a�s�e� �o�f� �t�h�e� �s�t�u�d�y�.� 

�T�h�e� �f�i�e�l�d� �t�r�i�p� �w�a�s� �o�b�v�i�o�u�s�l�y� �t�h�e� �h�i�g�h�l�i�g�h�t� �o�f� �P�h�a�s�e� �I� �a�s� �n�o�t�e�d� �b�y� �a�d�u�l�t�s� �a�n�d� 

�s�t�u�d�e�n�t�s�.� �I�t� �p�u�t� �t�h�i�n�g�s� �i�n�t�o� �p�e�r�s�p�e�c�t�i�v�e� �a�n�d� �m�a�d�e� �t�h�e� �s�t�u�d�y�  ��r�e�a�l �� �t�o� �e�v�e�r�y�o�n�e�.� �S�t�u�d�e�n�t�s� 

�r�e�t�u�r�n�e�d� �f�r�o�m� �t�h�e� �f�i�e�l�d� �t�r�i�p� �w�i�t�h� �h�e�i�g�h�t�e�n�e�d� �e�n�t�h�u�s�i�a�s�m� �a�n�d� �e�a�g�e�r� �t�o� �t�a�l�k� �a�b�o�u�t� �t�h�e�i�r� 

�e�x�p�e�r�i�e�n�c�e�s�.� �T�h�e�y� �c�o�n�c�u�r�r�e�d� �w�i�t�h� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �t�a�k�i�n�g� �t�h�e� �f�i�e�l�d� �t�r�i�p� �e�a�r�l�y� �i�n� �t�h�e� �s�t�u�d�y� 

�s�o� �t�h�a�t� �t�h�e�i�r� �r�e�a�d�i�n�g�s� �c�o�u�l�d� �b�e� �l�i�n�k�e�d� �w�i�t�h� �e�x�p�e�r�i�e�n�c�e�s�.� 

�A�t� �t�h�e� �e�n�d� �o�f� �P�h�a�s�e� �I�,� �a� �q�u�e�s�t�i�o�n�n�a�i�r�e� �w�a�s� �c�o�n�s�t�r�u�c�t�e�d� �w�i�t�h� �e�l�e�v�e�n� �d�i�s�c�u�s�s�i�o�n� 

�q�u�e�s�t�i�o�n� �t�o� �g�e�t� �f�e�e�d�b�a�c�k� �f�r�o�m� �t�h�e� �s�t�u�d�e�n�t�s� �a�b�o�u�t� �t�h�e� �p�r�o�j�e�c�t� �(�s�e�e� �A�p�p�e�n�d�i�x� �A�)�.� �S�t�u�d�e�n�t�s� 

�s�a�i�d� �t�h�e�y� �g�o�t� �m�o�s�t� �o�f� �t�h�e�i�r� �i�n�f�o�r�m�a�t�i�o�n� �f�r�o�m� �p�e�o�p�l�e�,� �r�a�t�h�e�r� �t�h�a�n� �f�r�o�m� �p�r�i�n�t�e�d� �m�a�t�e�r�i�a�l�.� 

�T�h�e�y� �s�u�g�g�e�s�t�e�d� �t�h�a�t� �t�h�e� �c�l�a�s�s� �n�e�x�t� �y�e�a�r� �b�e� �m�o�r�e� �a�w�a�r�e� �o�f� �a�r�t�i�c�l�e�s� �i�n� �t�h�e� �p�a�p�e�r� �t�h�a�t� �d�e�a�l�t� �w�i�t�h� 

�t�h�e� �l�a�n�d�f�i�l�l�.� �T�h�e� �s�t�u�d�e�n�t�s� �a�l�s�o� �r�e�c�o�m�m�e�n�d�e�d� �v�i�s�i�t�i�n�g� �t�h�e� �l�a�n�d�f�i�l�l�s� �e�a�r�l�y� �i�n� �t�h�e� �s�t�u�d�y� �s�o� �l�i�n�k�s� 

�c�o�u�l�d� �b�e� �m�a�d�e� �w�i�t�h� �w�h�a�t� �t�h�e�y� �w�e�r�e� �r�e�a�d�i�n�g�.� �T�h�e�y� �o�v�e�r�w�h�e�l�m�i�n�g�l�y� �c�o�m�m�e�n�t�e�d� �o�n� �t�h�e� 

�p�o�s�i�t�i�v�e� �i�m�p�a�c�t� �t�h�e� �v�i�s�i�t� �t�o� �t�h�e� �l�a�n�d�f�i�l�l�s� �m�a�d�e�.� �P�r�i�o�r� �t�o� �t�h�i�s� �t�r�i�p�,� �s�t�u�d�e�n�t�s� �s�a�i�d� �t�h�e�y� �n�e�v�e�r� 

�r�e�a�l�i�z�e�d� �h�o�w� �m�u�c�h� �t�r�a�s�h� �w�a�s� �p�r�o�d�u�c�e�d� �b�y� �R�o�a�n�o�k�e� �a�n�d� �h�o�w� �m�u�c�h� �o�f� �t�h�a�t� �c�o�u�l�d� �b�e� 

�r�e�c�y�c�l�e�d�.� �W�i�t�h�o�u�t� �t�h�e� �e�x�p�e�r�i�e�n�c�e� �o�f� �s�e�e�i�n�g� �t�h�e� �l�a�n�d�f�i�l�l�s�,� �s�t�u�d�e�n�t�s� �h�a�d� �d�i�f�f�i�c�u�l�t�y� 

�u�n�d�e�r�s�t�a�n�d�i�n�g� �t�h�e� �b�a�l�i�n�g� �p�r�o�c�e�s�s�,� �t�h�e� �n�e�e�d� �f�o�r� �a� �l�i�n�e�r�,� �o�r� �t�h�e� �m�a�g�n�i�t�u�d�e� �o�f� �t�h�e� �p�h�y�s�i�c�a�l� �a�r�e�a� 

�o�f� �t�h�e� �l�a�n�d�f�i�l�l�.� �S�t�u�d�e�n�t�s� �a�l�s�o� �s�a�i�d� �t�h�a�t� �t�h�e�i�r� �b�u�y�i�n�g� �h�a�b�i�t�s� �h�a�d� �c�h�a�n�g�e�d� �a�s� �t�h�e�y� �b�e�c�a�m�e� �m�o�r�e� 

�e�n�v�i�r�o�n�m�e�n�t�a�l�l�y� �a�w�a�r�e� �o�f� �t�h�e� �g�a�r�b�a�g�e� �i�s�s�u�e�s�.� 

�S�u�m�m�e�r� �g�a�v�e� �u�s� �a� �n�a�t�u�r�a�l� �b�r�e�a�k� �b�e�t�w�e�e�n� �P�h�a�s�e� �I� �a�n�d� �P�h�a�s�e� �I�J�.� �M�a�r�a� �a�n�d� �I� �m�e�t� 

�s�e�p�a�r�a�t�e�l�y� �w�i�t�h� �e�a�c�h� �t�e�a�c�h�e�r� �t�o� �p�l�a�n� �f�o�r� �t�h�e� �n�e�x�t� �p�h�a�s�e�.� �E�a�c�h� �s�c�h�o�o�l� �w�o�u�l�d� �d�e�s�i�g�n� �t�h�e� 

�s�t�u�d�y� �t�o� �m�e�e�t� �t�h�e� �g�o�a�l�s� �a�n�d� �n�e�e�d�s� �o�f� �t�h�e�i�r� �s�t�u�d�e�n�t�s� �w�h�i�l�e� �c�o�l�l�a�b�o�r�a�t�i�n�g� �w�i�t�h� �e�a�c�h� �o�t�h�e�r� �o�n� 

�f�i�e�l�d� �t�r�i�p�s� �a�n�d� �g�u�e�s�t� �s�p�e�a�k�e�r�s�.� 

�C�h�a�n�g�e�s� �i�n� �d�e�s�i�g�n�.� �T�h�e� �f�i�r�s�t� �p�h�a�s�e� �h�e�l�p�e�d� �t�o� �f�r�a�m�e� �t�h�e� �s�e�c�o�n�d� �p�h�a�s�e� �o�f� �t�h�e� �s�t�u�d�y� 

�t�h�a�t� �b�e�g�a�n� �i�n� �t�h�e� �f�a�l�l� �o�f� �1�9�9�3�.� �T�h�e�r�e� �w�a�s� �a� �b�e�t�t�e�r� �k�n�o�w�l�e�d�g�e� �b�a�s�e�:� �M�a�r�a� �k�n�e�w� �m�o�r�e� �a�b�o�u�t� 
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�t�h�e� �c�l�a�s�s�r�o�o�m� �e�n�v�i�r�o�n�m�e�n�t�,� �a�n�d� �I� �k�n�e�w� �m�o�r�e� �a�b�o�u�t� �t�h�e� �s�c�i�e�n�t�i�f�i�c� �a�s�p�e�c�t� �o�f� �l�a�n�d�f�i�l�l�s�.� �J�o�h�n�,� 

�t�h�e� �t�e�a�c�h�e�r� �a�t� �t�h�e� �G�o�v�e�r�n�o�r ��s� �S�c�h�o�o�l�,� �w�a�s� �j�u�s�t� �b�e�g�i�n�n�i�n�g� �t�o� �b�u�i�l�d� �h�i�s� �k�n�o�w�l�e�d�g�e�.� �H�e� 

�a�d�m�i�t�t�e�d� �k�n�o�w�i�n�g� �v�e�r�y� �l�i�t�t�l�e� �a�b�o�u�t� �l�a�n�d�f�i�l�l�s� �p�r�i�o�r� �t�o� �t�h�i�s� �s�t�u�d�y�.� �C�o�n�s�t�r�u�c�t�i�o�n�,� �m�a�i�n�t�e�n�a�n�c�e� 

�a�n�d� �m�o�n�i�t�o�r�i�n�g� �p�r�o�c�e�d�u�r�e�s� �w�e�r�e� �n�e�w� �t�o� �h�i�m�.� 

�S�e�v�e�r�a�l� �c�h�a�n�g�e�s� �w�e�r�e� �m�a�d�e� �i�n� �t�h�e� �s�t�u�d�y� �b�a�s�e�d� �o�n� �w�h�a�t� �w�a�s� �l�e�a�r�n�e�d� �f�r�o�m� �P�h�a�s�e� �I�.� 

�F�o�r� �e�x�a�m�p�l�e�,� �t�h�e� �R�o�a�n�o�k�e� �R�e�g�i�o�n�a�l� �L�a�n�d�f�i�l�l� �a�n�d� �t�h�e� �o�p�e�r�a�t�i�o�n�s� �c�o�n�n�e�c�t�e�d� �w�i�t�h� �t�h�e� �S�m�i�t�h� 

�M�o�u�n�t�a�i�n� �G�a�p� �L�a�n�d�f�i�l�l� �w�e�r�e� �v�i�s�i�t�e�d� �m�u�c�h� �e�a�r�l�i�e�r� �i�n� �t�h�e� �s�t�u�d�y� �t�h�a�n� �w�a�s� �d�o�n�e� �i�n� �t�h�e� �s�p�r�i�n�g�.� 

�T�h�e� �f�i�e�l�d� �t�r�i�p� �w�a�s� �u�s�e�d� �a�s� �p�a�r�t� �o�f� �t�h�e� �i�n�t�r�o�d�u�c�t�i�o�n� �t�o� �t�h�e� �s�t�u�d�y�.� �T�h�i�s� �a�l�l�o�w�e�d� �t�h�e� �s�t�u�d�e�n�t�s� �a�n� 

�e�x�p�e�r�i�e�n�c�e� �t�o� �w�h�i�c�h� �t�h�e�y� �c�o�u�l�d� �r�e�l�a�t�e� �t�h�e�i�r� �r�e�a�d�i�n�g�s� �a�n�d� �r�e�s�e�a�r�c�h�.� 

�T�h�e� �n�e�e�d� �f�o�r� �a�d�d�i�t�i�o�n�a�l� �p�l�a�n�n�i�n�g� �i�n� �t�h�e� �f�a�l�l� �w�a�s� �a�l�s�o� �r�e�c�o�g�n�i�z�e�d� �a�s� �t�h�e� �d�e�s�i�g�n�i�n�g� �o�f� 

�t�h�e� �p�l�a�n�t� �l�a�b� �w�o�u�l�d� �b�e� �a�d�d�e�d� �t�o� �t�h�e� �s�t�u�d�y�.� �P�l�a�n�n�i�n�g� �f�o�r� �t�h�e� �a�c�t�i�v�i�t�i�e�s� �w�a�s� �m�o�r�e� �d�e�t�a�i�l�e�d� �a�n�d� 

�c�o�l�l�a�b�o�r�a�t�i�v�e�.� �I�n� �P�h�a�s�e� �I�,� �E�d� �t�a�u�g�h�t� �a�n�d� �J� �o�b�s�e�r�v�e�d�.� �I�n� �P�h�a�s�e� �I�T�,� �J�o�h�n�,� �M�a�r�a� �a�n�d� �|� �d�i�v�i�d�e�d� 

�t�h�e� �t�e�a�c�h�i�n�g� �o�f� �d�i�f�f�e�r�e�n�t� �l�e�s�s�o�n�s� �a�m�o�n�g� �t�h�e� �t�h�r�e�e� �o�f� �u�s�.� �J�o�h�n� �i�n�c�l�u�d�e�d� �M�a�r�a� �a�n�d� �m�e� �i�n� 

�a�c�t�i�v�e� �i�n�t�e�r�a�c�t�i�o�n�s� �w�i�t�h� �t�h�e� �s�t�u�d�e�n�t�s�.� �W�e� �t�a�u�g�h�t� �l�e�s�s�o�n�s� �a�n�d� �h�e� �a�s�s�i�s�t�e�d�.� �J�o�h�n� �s�e�t� �u�p� �t�h�e� 

�p�h�y�s�i�c�a�l� �e�q�u�i�p�m�e�n�t� �a�n�d� �i�n�t�e�r�j�e�c�t�e�d� �q�u�e�s�t�i�o�n�s� �o�r� �c�l�a�r�i�f�i�e�d� �d�i�r�e�c�t�i�o�n�s� �d�u�r�i�n�g� �t�h�e� �l�e�s�s�o�n� �i�f� �h�e� 

�t�h�o�u�g�h�t� �i�t� �n�e�c�e�s�s�a�r�y�.� �T�h�e� �d�y�n�a�m�i�c�s� �o�f�  ��t�e�a�m� �t�e�a�c�h�i�n�g �� �f�l�o�w�e�d� �f�r�o�m� �o�n�e� �p�e�r�s�o�n� �t�o� �a�n�o�t�h�e�r�.� 

�O�u�r� �p�l�a�n�n�i�n�g� �a�n�d� �e�x�e�c�u�t�i�o�n� �o�f� �p�l�a�n�s� �w�e�r�e� �b�e�t�t�e�r� �i�n� �t�h�e� �s�e�c�o�n�d� �p�h�a�s�e� �b�e�c�a�u�s�e� �w�e� 

�h�a�d� �t�i�m�e� �t�o� �p�l�a�n�.� �A�t� �t�h�e� �G�o�v�e�r�n�o�r ��s� �S�c�h�o�o�l� �J�o�h�n� �t�a�u�g�h�t� �o�n�l�y� �i�n� �t�h�e� �m�o�m�i�n�g�,� �w�h�i�c�h� 

�a�l�l�o�w�e�d� �h�i�m� �t�o� �b�e� �f�r�e�e� �t�o� �a�s�s�i�s�t� �i�n� �a�d�m�i�n�i�s�t�r�a�t�i�v�e� �d�u�t�i�e�s� �i�n� �t�h�e� �a�f�t�e�r�n�o�o�n�.� �J�o�h�n�,� �M�a�r�a�,� �a�n�d� �I� 

�o�f�t�e�n� �s�a�t� �d�o�w�n� �i�m�m�e�d�i�a�t�e�l�y� �a�f�t�e�r� �c�l�a�s�s� �t�o� �p�l�a�n� �f�o�r� �t�h�e� �n�e�x�t� �s�e�g�m�e�n�t� �o�f� �t�h�e� �p�r�o�j�e�c�t�.� �D�u�r�i�n�g� 

�P�h�a�s�e� �I�,� �E�d� �a�l�w�a�y�s� �h�a�d� �s�e�v�e�r�a�l� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� �r�o�o�m� �o�r� �a� �s�t�e�a�d�y� �s�t�r�e�a�m� �o�f� �s�t�u�d�e�n�t�s� �c�o�m�i�n�g� 

�t�o� �s�e�e�k� �a�s�s�i�s�t�a�n�c�e�.� �A�f�t�e�r� �s�c�h�o�o�l� �p�l�a�n�n�i�n�g� �w�a�s� �o�f�t�e�n� �n�o�t� �f�e�a�s�i�b�l�e� �b�e�c�a�u�s�e� �o�f� �h�i�s� �o�t�h�e�r� �s�c�h�o�o�l� 

�c�o�m�m�i�t�m�e�n�t�s�.� 

�D�u�r�i�n�g� �P�h�a�s�e� �I�,� �t�h�e� �c�l�a�s�s� �w�a�s� �d�i�v�i�d�e�d� �i�n�t�o� �g�r�o�u�p�s� �o�f� �s�e�v�e�n� �o�r� �e�i�g�h�t� �s�t�u�d�e�n�t�s�.� �T�h�i�s� 

�n�u�m�b�e�r� �w�a�s� �t�o�o� �l�a�r�g�e�.� �T�h�e� �s�t�u�d�e�n�t�s� �s�a�i�d� �t�h�a�t� �i�t� �w�a�s� �t�o�o� �m�a�n�y� �t�o� �w�o�r�k� �t�o�g�e�t�h�e�r�,� �a�n�d� �t�h�e�y� 

�d�i�d�n ��t� �k�n�o�w� �h�o�w� �t�o� �d�i�v�i�d�e� �t�h�e� �r�e�s�p�o�n�s�i�b�i�l�i�t�i�e�s� �a�m�o�n�g� �s�o� �l�a�r�g�e� �a� �n�u�m�b�e�r�.� �E�d� �a�n�d� �|� �d�e�c�i�d�e�d� 
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�f�o�r� �P�h�a�s�e� �I�I� �t�h�e� �n�u�m�b�e�r� �s�h�o�u�l�d� �b�e� �l�i�m�i�t�e�d� �t�o� �g�r�o�u�p�s� �o�f� �f�o�u�r�.� �A� �s�m�a�l�l�e�r� �n�u�m�b�e�r� �w�o�u�l�d� 

�a�l�l�o�w� �e�v�e�r�y�o�n�e� �a� �v�o�i�c�e� �a�n�d� �a� �r�e�s�p�o�n�s�i�b�i�l�i�t�y�.� �E�d� �a�n�d� �J� �a�l�s�o� �d�e�c�i�d�e�d�,� �b�a�s�e�d� �o�n� �t�h�e� �l�i�m�i�t�e�d� 

�d�a�t�a� �g�i�v�e�n� �i�n� �t�h�e� �g�r�o�u�p� �p�r�e�s�e�n�t�a�t�i�o�n�s�,� �t�o� �h�a�v�e� �b�r�o�a�d�e�r� �t�o�p�i�c�s� �f�o�r� �s�t�u�d�e�n�t�s� �t�o� �i�n�v�e�s�t�i�g�a�t�e� �i�n� 

�P�h�a�s�e� �I�]�.� �T�h�i�s� �w�o�u�l�d� �a�l�l�o�w� �s�t�u�d�e�n�t�s� �d�u�r�i�n�g� �P�h�a�s�e� �I�I� �t�o� �c�h�o�o�s�e� �t�o�p�i�c�s� �t�h�e�y� �f�o�u�n�d� 

�i�n�t�e�r�e�s�t�i�n�g� �w�h�i�c�h� �w�o�u�l�d� �f�o�s�t�e�r� �o�w�n�e�r�s�h�i�p� �o�f� �t�h�e�i�r� �p�r�o�j�e�c�t�s�.� 

�G�i�n�n�y� �L�a�u�b�i�n�g�e�r� �w�a�s� �a�n� �e�x�c�e�l�l�e�n�t� �c�h�o�i�c�e� �t�o� �s�p�e�a�k� �t�o� �t�h�e� �s�t�u�d�e�n�t�s� �a�b�o�u�t� �t�h�e� �i�s�s�u�e�s� 

�s�u�r�r�o�u�n�d�i�n�g� �g�a�r�b�a�g�e�.� �H�o�w�e�v�e�r�,� �G�i�n�n�y� �a�n�d� �J� �d�e�c�i�d�e�d� �i�n� �P�h�a�s�e� �I�I� �h�e�r� �f�o�c�u�s� �w�o�u�l�d� �b�e� �m�o�r�e� 

�o�n� �t�h�e� �l�a�n�d�f�i�l�l ��s� �i�m�p�a�c�t� �o�n� �E�x�p�l�o�r�e� �P�a�r�k�.� �G�i�n�n�y� �s�a�i�d� �s�h�e� �w�o�u�l�d� �u�s�e� �h�e�r� �c�a�m�e�r�a� �d�u�r�i�n�g� �t�h�e� 

�s�u�m�m�e�r� �t�o� �t�a�k�e� �p�i�c�t�u�r�e�s� �a�t� �E�x�p�l�o�r�e� �o�f� �t�h�i�n�g�s� �s�h�e� �t�h�o�u�g�h�t� �r�e�p�r�e�s�e�n�t�e�d� �t�h�e� �p�r�o�b�l�e�m�.� 

�P�h�a�s�e� �I�I� 
�S�c�e�n�a�r�i�o�.� �P�h�a�s�e� �I�I� �w�a�s� �s�u�p�p�o�s�e�d� �t�o� �h�a�v�e� �i�n�c�l�u�d�e�d� �a� �m�i�d�d�l�e� �s�c�h�o�o�l�,� �a� �h�i�g�h� �s�c�h�o�o�l�,� 

�a�n�d� �t�h�e� �G�o�v�e�r�n�o�r ��s� �S�c�h�o�o�l�.� �T�h�e� �m�i�d�d�l�e� �s�c�h�o�o�l� �t�e�a�c�h�e�r� �d�e�c�i�d�e�d� �i�n� �S�e�p�t�e�m�b�e�r� �s�h�e� �d�i�d� �n�o�t� 

�h�a�v�e� �e�n�o�u�g�h� �t�i�m�e� �t�o� �g�i�v�e� �t�o� �t�h�e� �p�r�o�j�e�c�t� �a�n�d� �w�i�t�h�d�r�e�w�.� 

�O�r�i�g�i�n�a�l�l�y�,� �w�h�e�n� �p�l�a�n�n�i�n�g� �w�i�t�h� �t�h�e� �t�e�a�c�h�e�r� �f�r�o�m� �P�a�t�r�i�c�k� �H�e�n�r�y�,� �w�e� �h�a�d� �d�e�c�i�d�e�d� �t�h�a�t� 

�t�h�e� �s�t�u�d�e�n�t�s� �i�n� �P�h�a�s�e� �I�T� �w�o�u�l�d� �b�u�i�l�d� �u�p�o�n� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �g�a�t�h�e�r�e�d� �b�y� �t�h�e� �P�h�a�s�e� �I� �s�t�u�d�e�n�t�s�.� 

�T�h�e�s�e� �s�t�u�d�e�n�t�s� �w�o�u�l�d� �b�e� �e�x�p�o�s�e�d� �t�o� �t�h�e� �s�a�m�e� �t�w�o� �S�T�S� �i�n�v�e�s�t�i�g�a�t�i�v�e� �l�e�v�e�l�s� �a�s� �P�h�a�s�e� �]� 

�s�t�u�d�e�n�t�s�:� 

�(�1�)� �S�T�S� �F�o�u�n�d�a�t�i�o�n� �L�e�v�e�l� 

�(�2�)� �S�T�S� �I�s�s�u�e�s� �A�w�a�r�e�n�e�s�s� �L�e�v�e�l� 

�H�o�w�e�v�e�r�,� �t�h�e� �l�a�s�t� �t�w�o� �c�a�t�e�g�o�r�i�e�s� �w�e�r�e� �a�d�d�e�d� �(�R�u�b�b�a� �&� �W�e�i�s�e�n�m�a�y�e�r�,� �1�9�8�8�)�.� �T�h�e�s�e� 

�c�a�t�e�g�o�r�i�e�s� �w�e�r�e�:� 

�(�3�)� �S�T�S� �I�n�v�e�s�t�i�g�a�t�i�o�n� �L�e�v�e�l� 

�(�4�)� �S�T�S� �A�c�t�i�o�n� �S�k�i�l�l� �D�e�v�e�l�o�p�m�e�n�t� �L�e�v�e�l� 

�H�o�w�e�v�e�r�,� �P�h�a�s�e� �I�I� �n�e�v�e�r� �m�a�t�e�r�i�a�l�i�z�e�d� �w�i�t�h� �t�h�e� �s�t�u�d�e�n�t�s� �f�r�o�m� �P�a�t�r�i�c�k� �H�e�n�r�y� �H�i�g�h� �S�c�h�o�o�l�.� 

�B�e�c�a�u�s�e� �o�f� �a� �c�o�n�f�l�i�c�t� �o�f� �s�c�i�e�n�c�e� �f�a�i�r� �d�a�t�e�s� �a�n�d� �t�h�e� �t�e�a�c�h�e�r ��s� �o�b�l�i�g�a�t�i�o�n� �t�o� �t�h�a�t� �p�r�o�g�r�a�m�,� 
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�s�t�u�d�e�n�t�s� �f�r�o�m� �P�a�t�r�i�c�k� �H�e�n�r�y� �p�a�r�t�i�c�i�p�a�t�e�d� �o�n�l�y� �i�n� �t�h�e� �i�n�t�r�o�d�u�c�t�o�r�y� �a�c�t�i�v�i�t�i�e�s� �t�h�a�t� �i�n�c�l�u�d�e�d� 

�c�o�n�c�e�p�t� �w�e�b�b�i�n�g�,� �G�i�n�n�y� �L�a�u�b�i�n�g�e�r ��s� �t�a�l�k�,� �a�n�d� �t�h�e� �l�a�n�d�f�i�l�l� �f�i�e�l�d� �t�r�i�p�.� �F�i�v�e� �s�t�u�d�e�n�t�s� �c�h�o�s�e� �t�o� 

�d�o� �i�n�d�e�p�e�n�d�e�n�t� �i�n�v�e�s�t�i�g�a�t�i�o�n�s� �i�n�c�o�r�p�o�r�a�t�i�n�g� �t�h�e� �l�a�n�d�f�i�l�l� �r�e�s�t�o�r�a�t�i�o�n� �p�r�o�j�e�c�t� �w�i�t�h� �t�h�e�i�r� �s�c�i�e�n�c�e� 

�f�a�i�r� �p�r�o�j�e�c�t�s�.� �N�o� �d�e�t�a�i�l�e�d� �d�a�t�a�,� �o�t�h�e�r� �t�h�a�n� �p�r�o�j�e�c�t� �r�e�s�u�l�t�s�,� �w�e�r�e� �c�o�l�l�e�c�t�e�d�.� 

�S�t�u�d�e�n�t�s� �f�r�o�m� �D�r�.� �J�o�h�n� �K�o�w�a�l�s�k�i ��s� �b�i�o�l�o�g�y� �c�l�a�s�s� �a�t� �t�h�e� �G�o�v�e�r�n�o�r ��s� �S�c�h�o�o�l� �w�e�r�e� 

�t�h�e� �c�e�n�t�r�a�l� �f�o�c�u�s� �f�o�r� �s�t�u�d�y� �i�n� �P�h�a�s�e� �I�]�.� �T�h�e�y� �h�a�d� �f�u�l�l� �p�a�r�t�i�c�i�p�a�t�i�o�n� �i�n� �a�l�l� �a�c�t�i�v�i�t�i�e�s� �a�n�d� 

�p�r�o�c�e�e�d�e�d� �t�h�r�o�u�g�h� �R�u�b�b�a� �a�n�d� �W�i�e�s�e�n�m�a�y�e�r ��s� �(�1�9�8�8�)� �f�o�u�r� �c�a�t�e�g�o�r�i�e�s� �a�s� �t�h�e�y� �r�e�l�a�t�e�d� �t�o� �t�h�e� 

�S�T�S� �i�n�v�e�s�t�i�g�a�t�i�v�e� �s�e�q�u�e�n�c�e�.� �T�h�i�s� �s�e�c�o�n�d� �p�h�a�s�e� �w�a�s� �i�n�t�r�o�d�u�c�e�d� �i�n�t�o� �t�h�e� �c�l�a�s�s�r�o�o�m� �t�h�e� �f�i�r�s�t� 

�w�e�e�k� �o�f� �O�c�t�o�b�e�r� �1�9�9�3�.� 

�S�c�h�e�d�u�l�e� �o�f� �a�c�t�i�v�i�t�i�e�s�.� �M�a�r�a� �S�a�b�r�e�,� �D�r�.� �J�o�h�n� �K�o�w�a�l�s�k�i�,� �a�n�d� �|� �m�e�t� �i�n� �S�e�p�t�e�m�b�e�r� 

�1�9�9�3� �t�o� �p�l�a�n� �t�h�e� �d�i�f�f�e�r�e�n�t� �a�c�t�i�v�i�t�i�e�s�.� �(�S�e�e� �A�p�p�e�n�d�i�x� �A� �f�o�r� �s�c�h�e�d�u�l�e� �o�f� �a�c�t�i�v�i�t�i�e�s�.�)� �A�s� �J�o�h�n� 

�h�a�d� �a� �p�r�o�g�r�a�m� �o�f� �s�t�u�d�i�e�s� �t�o� �f�o�l�l�o�w�,� �a�n�d� �M�a�r�a� �a�n�d� �I� �w�e�r�e� �n�o�t� �a�v�a�i�l�a�b�l�e� �t�o� �b�e� �i�n� �c�l�a�s�s� �e�v�e�r�y� 

�d�a�y�,� �w�e� �d�e�c�i�d�e�d� �t�o� �w�e�a�v�e� �t�h�e� �l�a�n�d�f�i�l�l� �p�r�o�j�e�c�t� �w�i�t�h� �h�i�s� �r�e�g�u�l�a�r� �s�t�u�d�i�e�s�.� �S�t�u�d�e�n�t�s� �w�o�u�l�d� �h�a�v�e� 

 ��r�e�g�u�l�a�r �� �c�l�a�s�s� �d�a�y�s� �a�n�d�  ��l�a�n�d�f�i�l�l� �s�t�u�d�y �� �d�a�y�s�.� �O�n� �O�c�t�o�b�e�r� �4� �a�n�d� �5�,� �t�h�e� �p�r�o�j�e�c�t� �w�a�s� 

�i�n�t�r�o�d�u�c�e�d�.� �A� �c�o�n�c�e�p�t� �w�e�b�b�i�n�g� �m�a�p� �w�a�s� �d�o�n�e� �t�o� �e�s�t�a�b�l�i�s�h� �t�h�e� �s�t�u�d�e�n�t�s �� �k�n�o�w�l�e�d�g�e� �a�b�o�u�t� 

�l�a�n�d�f�i�l�l�s�.� �T�h�e� �G�o�v�e�r�n�o�r ��s� �S�c�h�o�o�l� �a�n�d� �P�a�t�r�i�c�k� �H�e�n�r�y� �s�h�a�r�e�d� �a� �b�u�s� �a�n�d� �w�e�n�t� �o�n� �t�h�e� �f�i�e�l�d� �t�r�i�p� 

�o�n� �O�c�t�o�b�e�r� �7� �t�o� �t�h�e� �R�o�a�n�o�k�e� �R�e�g�i�o�n�a�l� �L�a�n�d�f�i�l�l�,� �t�h�e� �t�r�a�n�s�f�e�r� �s�t�a�t�i�o�n�,� �a�n�d� �t�h�e� �S�m�i�t�h� 

�M�o�u�n�t�a�i�n� �G�a�p� �L�a�n�d�f�i�l�l�.� �O�n� �O�c�t�o�b�e�r� �8�,� �G�i�n�n�y� �s�p�o�k�e� �t�o� �t�h�e� �s�t�u�d�e�n�t�s� �a�t� �P�H�S� �a�n�d� �t�h�e�n� �t�o� �t�h�e� 

�s�t�u�d�e�n�t�s� �a�t� �R�V�G�S� �a�b�o�u�t� �l�a�n�d�f�i�l�l� �i�s�s�u�e�s�.� �S�h�e� �s�h�o�w�e�d� �p�i�c�t�u�r�e�s� �o�f� �t�h�e� �l�a�n�d�f�i�l�l ��s� �i�m�p�a�c�t� �o�n� 

�E�x�p�l�o�r�e� �a�n�d� �a�d�d�r�e�s�s�e�d� �E�x�p�l�o�r�e ��s� �e�c�o�l�o�g�i�c�a�l� �i�n�t�e�r�e�s�t� �i�n� �t�h�e� �l�a�n�d�f�i�l�l�.� 

�J�o�h�n� �h�a�d� �a�r�r�a�n�g�e�d� �a� �f�i�e�l�d� �t�r�i�p� �w�i�t�h� �G�i�n�n�y� �f�o�r� �t�h�e� �s�t�u�d�e�n�t�s� �t�o� �v�i�s�i�t� �E�x�p�l�o�r�e� �P�a�r�k� �o�n� 

�O�c�t�o�b�e�r� �1�2�.� �T�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�i�s� �t�r�i�p� �w�a�s� �t�o� �m�e�e�t� �w�i�t�h� �r�e�p�r�e�s�e�n�t�a�t�i�v�e�s� �f�r�o�m� �t�h�e� �S�o�c�i�e�t�y� �o�f� 

�F�o�r�e�s�t�e�r�s� �a�n�d� �h�i�k�e� �t�h�e� �t�r�a�i�l� �t�h�e�y� �h�a�d� �b�u�i�l�t�.� �O�n� �t�h�e� �h�i�k�e�,� �t�h�e� �f�o�r�e�s�t�e�r�s� �t�a�l�k�e�d� �a�b�o�u�t� �t�h�e� 

�i�m�p�o�r�t�a�n�c�e� �o�f� �f�o�r�e�s�t�s�,� �s�p�e�c�i�f�i�c�a�l�l�y� �t�h�e� �f�o�r�e�s�t�s� �a�r�o�u�n�d� �R�o�a�n�o�k�e�.� �S�t�u�d�e�n�t�s� �c�o�m�p�l�e�t�e�d� �s�e�v�e�r�a�l� 

�a�c�t�i�v�i�t�i�e�s� �i�n� �w�h�i�c�h� �t�h�e�y� �e�s�t�i�m�a�t�e�d� �t�h�e� �h�e�i�g�h�t� �o�f� �t�r�e�e�s� �a�n�d� �e�s�t�i�m�a�t�e�d� �a�g�e� �w�i�t�h� �t�r�e�e� �b�o�r�i�n�g�s�.� �A�t� 

�t�h�e� �e�n�d� �o�f� �t�h�e� �h�i�k�e�,� �t�h�e� �s�t�u�d�e�n�t�s� �r�e�t�u�r�n�e�d� �t�o� �t�h�e� �s�e�t�t�l�e�m�e�n�t� �a�r�e�a� �a�n�d� �h�a�d� �a� �t�o�u�r� �o�f� �t�h�e� �h�o�u�s�e�,� 
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�g�a�r�d�e�n�,� �a�n�d� �b�a�r�n�.� �E�v�e�n� �t�h�o�u�g�h� �t�h�i�s� �w�a�s� �n�o�t� �a� �t�r�i�p� �t�h�a�t� �h�a�d� �b�e�e�n� �p�l�a�n�n�e�d� �a�s� �p�a�r�t� �o�f� �o�u�r� 

�r�e�s�t�o�r�a�t�i�o�n� �p�r�o�j�e�c�t�,� �i�t� �g�a�v�e� �t�h�o�s�e� �s�t�u�d�e�n�t�s� �w�h�o� �h�a�d� �n�o�t� �p�r�e�v�i�o�u�s�l�y� �v�i�s�i�t�e�d� �E�x�p�l�o�r�e� �a�n� �i�d�e�a� �o�f� 

�t�h�e� �m�i�s�s�i�o�n� �o�f� �t�h�e� �p�a�r�k�.� 

�O�n� �O�c�t�o�b�e�r� �1�5�,� �M�a�r�a� �s�p�o�k�e� �t�o� �t�h�e� �c�l�a�s�s� �a�b�o�u�t� �h�e�r� �p�l�o�t�s� �o�n� �t�h�e� �l�a�n�d�f�i�l�l� �a�n�d� �e�x�p�l�a�i�n�e�d� 

�h�e�r� �c�o�n�c�e�r�n�s� �r�e�g�a�r�d�i�n�g� �t�h�e� �r�e�v�e�g�e�t�a�t�i�o�n� �p�r�o�c�e�s�s�.� �T�h�e� �s�t�u�d�e�n�t�s� �d�e�s�i�g�n�e�d� �a� �u�s�e� �f�o�r� �a� �c�l�o�s�e�d� 

�l�a�n�d�f�i�l�l� �a�n�d� �d�i�s�c�u�s�s�e�d� �t�h�e� �s�t�r�e�n�g�t�h�s� �a�n�d� �w�e�a�k�n�e�s�s�e�s� �o�f� �t�h�e�i�r� �d�e�s�i�g�n�.� �M�a�r�a� �r�e�t�u�r�n�e�d� �o�n� 

�O�c�t�o�b�e�r� �1�8� �a�n�d� �g�a�v�e� �a�d�d�i�t�i�o�n�a�l� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �s�p�e�c�i�e�s� �c�h�o�i�c�e�s� �f�o�r� �t�h�e� �s�t�u�d�e�n�t�s �� 

�e�x�p�e�r�i�m�e�n�t�s�.� �W�i�t�h� �t�h�i�s� �l�e�s�s�o�n�,� �M�a�r�a� �g�a�v�e� �t�h�e� �s�t�u�d�e�n�t�s� �t�h�e� �t�o�o�l�s� �t�h�e�y� �n�e�e�d�e�d� �t�o� �w�o�r�k� 

�t�o�w�a�r�d� �a� �r�e�s�o�l�u�t�i�o�n� �o�f� �t�h�e� �i�s�s�u�e�s� �(�R�u�b�b�a�,� �1�9�9�0�)�.� �S�h�e� �g�a�v�e� �s�t�u�d�e�n�t�s� �a� �l�i�s�t� �o�f� �t�o�p�i�c�s� �t�o� 

�c�o�n�s�i�d�e�r� �s�o� �t�h�e�y� �c�o�u�l�d� �d�e�s�i�g�n� �t�h�e�i�r� �e�x�p�e�r�i�m�e�n�t�s� �b�a�s�e�d� �o�n� �t�h�e�i�r� �c�o�n�c�e�r�n�s�.� �M�a�r�a� �a�l�s�o� �g�a�v�e� 

�t�h�e� �s�t�u�d�e�n�t�s� �t�h�e� �n�a�m�e�s� �a�n�d� �b�a�c�k�g�r�o�u�n�d� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �t�h�e� �s�t�a�n�d�a�r�d� �V�D�O�T� �m�i�x�t�u�r�e� �a�n�d� �h�e�r� 

�e�x�p�e�r�i�m�e�n�t�a�l� �s�e�e�d� �m�i�x�t�u�r�e�.� �S�t�u�d�e�n�t�s� �d�e�s�i�g�n�e�d� �e�x�p�e�r�i�m�e�n�t�s� �t�h�e�y� �t�h�o�u�g�h�t� �i�n�t�e�r�e�s�t�i�n�g� �a�n�d� 

�c�h�o�s�e� �s�e�e�d�s� �t�o� �t�e�s�t�.� 

�O�n� �O�c�t�o�b�e�r� �1�9�,� �a� �l�e�s�s�o�n� �w�a�s� �t�a�u�g�h�t� �o�n� �I�s�s�u�e�s� �a�n�d� �V�a�l�u�e�s� �(�R�a�m�s�e�y�,� �H�u�n�g�e�r�f�o�r�d� �&� 

�V�o�l�k�,� �1�9�8�9�)�.� �C�u�r�r�e�n�t� �n�e�w�s�p�a�p�e�r� �a�r�t�i�c�l�e�s� �a�b�o�u�t� �l�o�c�a�l�]� �a�r�e�a ��s� �c�o�n�c�e�r�n�s� �a�b�o�u�t� �l�a�n�d�f�i�l�l� �i�s�s�u�e�s� 

�w�e�r�e� �u�s�e�d�.� �E�a�c�h� �t�a�b�l�e� �r�e�a�d� �a�n� �a�r�t�i�c�l�e� �a�n�d� �i�d�e�n�t�i�f�i�e�d� �t�h�e� �i�s�s�u�e�,� �p�l�a�y�e�r�s�,� �b�e�l�i�e�f�s�,� �p�o�s�i�t�i�o�n�s�,� 

�a�n�d� �g�a�v�e� �a� �s�o�l�u�t�i�o�n� �(�s�e�e� �A�p�p�e�n�d�i�x� �C�)�.� �O�n� �O�c�t�o�b�e�r� �2�9�,� �t�h�e� �e�x�p�e�r�i�m�e�n�t�s� �b�e�g�a�n� �t�o� �b�e� �s�e�t� �u�p�.� 

�A�n� �a�s�s�i�g�n�m�e�n�t� �w�a�s� �a�l�s�o� �g�i�v�e�n� �i�n� �w�h�i�c�h� �t�h�e� �s�t�u�d�e�n�t�s� �w�r�o�t�e� �a� �l�e�t�t�e�r� �t�o� �t�h�e� �d�i�r�e�c�t�o�r� �o�f� �t�h�e� 

�R�o�a�n�o�k�e� �V�a�l�l�e�y� �R�e�s�o�u�r�c�e� �A�u�t�h�o�n�i�t�y� �r�e�f�l�e�c�t�i�n�g� �o�n� �t�h�i�n�g�s� �t�h�e�y� �h�a�d� �s�e�e�n� �o�r� �a�r�t�i�c�l�e�s� �t�h�e�y� �h�a�d� 

�r�e�a�d� �(�s�e�e� �A�p�p�e�n�d�i�x� �D�)�.� �T�h�e� �l�e�t�t�e�r� �w�a�s� �d�u�e� �N�o�v�e�m�b�e�r� �4�.� �J�o�h�n� �h�a�d� �t�h�e� �s�t�u�d�e�n�t�s� �e�x�c�h�a�n�g�e� 

�l�e�t�t�e�r�s� �i�n� �c�l�a�s�s� �a�n�d� �w�r�i�t�e� �a� �r�e�s�p�o�n�s�e� �t�o� �t�h�e� �l�e�t�t�e�r� �t�h�e�y� �r�e�c�e�i�v�e�d�.� �O�n� �D�e�c�e�m�b�e�r� �3�,� �D�r�.� �J�o�h�n� 

�C�a�i�r�n�s� �f�r�o�m� �V�i�r�g�i�n�i�a� �T�e�c�h� �v�i�s�i�t�e�d� �R�V�G�S� �a�n�d� �s�p�o�k�e� �t�o� �t�h�e� �s�t�u�d�e�n�t�s� �a�b�o�u�t� �e�c�o�s�y�s�t�e�m� 

�s�e�r�v�i�c�e�s� �a�n�d� �i�s�s�u�e�s� �t�h�a�t� �g�o� �b�e�y�o�n�d� �l�a�n�d�f�i�l�l�s�.� �S�t�u�d�e�n�t�s� �w�r�o�t�e� �r�e�f�l�e�c�t�i�o�n� �p�a�p�e�r�s� �t�o� �D�r�.� 

�C�a�i�m�s�,� �a�n�d� �h�e� �r�e�s�p�o�n�d�e�d� �i�n� �t�u�r�n� �(�s�e�e� �A�p�p�e�n�d�i�x� �D�)�.� 

�S�t�u�d�e�n�t�s� �h�a�d� �a� �g�r�o�u�p� �p�r�e�s�e�n�t�a�t�i�o�n� �o�n� �D�e�c�e�m�b�e�r� �1�4�.� �T�h�e� �t�o�p�i�c�s� �w�e�r�e�:� �(�1�)� �C�l�o�s�i�n�g�,� 

�m�o�n�i�t�o�r�i�n�g�,� �a�n�d� �r�e�c�l�a�i�m�i�n�g� �a� �f�i�l�l�e�d� �l�a�n�d�f�i�l�l�;� �(�2�)� �O�p�e�n�i�n�g� �a�n�d� �m�o�n�i�t�o�r�i�n�g� �a� �n�e�w� �l�a�n�d�f�i�l�l�;� �a�n�d� 
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�(�3�)� �A�l�t�e�r�n�a�t�i�v�e�s� �t�o� �l�a�n�d�f�i�l�l�s� �(�s�e�e� �A�p�p�e�n�d�i�x� �E�)�.� �O�n� �D�e�c�e�m�b�e�r� �1�6�,� �a� �p�o�s�t�-�w�e�b�b�i�n�g� �a�c�t�i�v�i�t�y� 

�w�a�s� �d�o�n�e�,� �a�n�d� �t�h�e� �s�t�u�d�e�n�t�s� �c�o�m�p�l�e�t�e�d� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �(�s�e�e� �A�p�p�e�n�d�i�x� �F�)�.� 

�W�h�e�n� �J�o�h�n�,� �M�a�r�a�,� �a�n�d� �I� �p�l�a�n�n�e�d� �f�o�r� �t�h�i�s� �s�t�u�d�y�,� �w�e� �t�h�o�u�g�h�t� �w�e� �w�o�u�l�d� �b�e� �f�i�n�i�s�h�e�d� 

�b�y� �t�h�e� �D�e�c�e�m�b�e�r� �b�r�e�a�k�.� �W�h�e�n� �D�e�c�e�m�b�e�r� �c�a�m�e�,� �M�a�r�a� �r�e�a�l�i�z�e�d� �w�e� �d�i�d� �n�o�t� �h�a�v�e� �e�n�o�u�g�h� 

�g�r�o�w�t�h� �o�n� �t�h�e� �p�l�a�n�t�s� �t�o� �d�r�a�w� �c�o�n�c�l�u�s�i�o�n�s�.� �W�e� �j�o�i�n�t�l�y� �d�e�c�i�d�e�d� �t�o� �e�x�t�e�n�d� �t�h�e� �s�t�u�d�y�.� �T�h�e� 

�s�t�u�d�e�n�t�s� �a�g�r�e�e�d� �w�i�t�h� �u�s� �b�e�c�a�u�s�e� �t�h�e�y� �w�e�r�e� �n�o�t� �r�e�a�d�y� �t�o� �s�t�o�p� �e�i�t�h�e�r�.� �H�o�w�e�v�e�r�,� �w�e� �f�a�c�e�d� �t�h�e� 

�p�r�o�b�l�e�m� �o�f�  ��I�n�t�e�r�c�e�s�s�i�o�n�. �� �[�R�V�G�S� �u�s�e�s� �t�h�e� �m�o�n�t�h� �o�f� �J�a�n�u�a�r�y� �a�s� �a� �t�i�m�e� �a�w�a�y� �f�r�o�m� �t�h�e� 

�s�t�a�n�d�a�r�d� �c�o�u�r�s�e�s� �t�o� �a�l�l�o�w� �s�t�u�d�e�n�t�s� �t�o� �i�n�v�e�s�t�i�g�a�t�e� �o�t�h�e�r� �a�r�e�a�s� �o�f� �i�n�t�e�r�e�s�t�.� �S�t�u�d�e�n�t�s� �c�h�o�o�s�e� �t�o� 

�s�t�u�d�y� �d�i�f�f�e�r�e�n�t� �t�o�p�i�c�s� �d�u�r�i�n�g� �t�h�i�s� �f�o�u�r� �w�e�e�k�  ��m�i�n�i�-�c�o�u�r�s�e�. ��]� �J�o�h�n� �a�g�r�e�e�d� �t�o� �c�h�e�c�k� �o�n� �t�h�e� 

�p�l�a�n�t�s� �a�n�d� �w�a�t�e�r� �t�h�e�m� �w�h�i�l�e� �t�h�e� �s�t�u�d�e�n�t�s� �w�e�r�e� �g�o�n�e�.� �H�o�w�e�v�e�r�,� �t�h�e� �w�i�n�t�e�r� �t�h�i�s� �y�e�a�r� �w�a�s� 

�u�n�u�s�u�a�l�l�y� �s�e�v�e�r�e�,� �a�n�d� �s�t�u�d�e�n�t�s� �m�i�s�s�e�d� �m�a�n�y� �d�a�y�s� �o�f� �s�c�h�o�o�l�.� �I�n� �o�r�d�e�r� �f�o�r� �I�n�t�e�r�c�e�s�s�i�o�n� �t�o� 

�g�e�t� �i�t�s� �f�u�l�l� �2�0� �d�a�y�s� �o�f� �t�e�a�c�h�i�n�g�,� �i�t� �w�a�s� �e�x�t�e�n�d�e�d� �i�n�t�o� �F�e�b�r�u�a�r�y�.� �A�d�d�i�t�i�o�n�a�l� �b�a�d� �w�e�a�t�h�e�r� �i�n� 

�F�e�b�r�u�a�r�y� �f�u�r�t�h�e�r� �d�e�l�a�y�e�d� �t�h�e� �r�e�t�u�r�n� �o�f� �r�e�g�u�l�a�r� �c�l�a�s�s�e�s� �u�n�t�i�l� �F�e�b�r�u�a�r�y� �1�4�.� 

�T�h�e� �d�a�y� �s�t�u�d�e�n�t�s� �r�e�t�u�r�n�e�d� �t�o� �c�l�a�s�s�,� �w�e� �b�e�g�a�n� �t�o� �e�x�a�m�i�n�e� �t�h�e� �p�l�a�n�t�s�.� �M�a�r�a� �s�h�o�w�e�d� 

�t�h�e� �s�t�u�d�e�n�t�s� �w�h�o� �w�e�r�e� �s�t�u�d�y�i�n�g� �r�o�o�t�i�n�g� �d�e�p�t�h� �a�n�d� �b�i�o�m�a�s�s� �h�o�w� �t�o� �p�i�c�k� �o�u�t� �t�h�e� �r�o�o�t�s�.� �T�h�e� 

�n�e�x�t� �s�e�v�e�r�a�l� �d�a�y�s� �w�e�r�e� �s�p�e�n�t� �c�a�r�e�f�u�l�l�y� �b�r�e�a�k�i�n�g� �a�p�a�r�t� �t�h�e� �c�o�n�t�a�i�n�e�r�s� �a�n�d� �u�s�i�n�g� �d�i�s�s�e�c�t�i�o�n� 

�p�r�o�b�e�s� �t�o� �d�i�g� �o�u�t� �t�h�e� �r�o�o�t�s�.� �S�h�o�o�t� �h�e�i�g�h�t� �w�a�s� �m�e�a�s�u�r�e�d� �a�n�d� �p�l�a�n�t�s� �c�o�u�n�t�e�d�.� 

�O�n� �M�a�r�c�h� �1�7�,� �J�o�h�n� �a�n�d� �M�a�r�a� �w�e�r�e� �i�n�t�e�r�v�i�e�w�e�d� �a�b�o�u�t� �t�h�e�i�r� �p�e�r�c�e�p�t�i�o�n�s� �o�f� �t�h�e� �s�t�u�d�y� 

�(�s�e�e� �A�p�p�e�n�d�i�x� �F� �f�o�r� �q�u�e�s�t�i�o�n�s�)�.� �S�o�m�e� �o�f� �t�h�e�i�r� �c�o�m�m�e�n�t�s� �w�e�r�e� �u�s�e�d� �t�o� �c�o�n�s�t�r�u�c�t� �i�n�t�e�r�v�i�e�w� 

�q�u�e�s�t�i�o�n�s� �f�o�r� �t�h�e� �s�t�u�d�e�n�t�s�.� �T�h�e� �s�t�u�d�e�n�t�s� �w�e�r�e� �i�n�t�e�r�v�i�e�w�e�d� �o�n� �M�a�r�c�h� �2�1� �a�n�d� �2�9�.� �O�n� �M�a�r�c�h� 

�3�1�,� �t�h�e� �s�t�u�d�e�n�t�s� �g�a�v�e� �t�h�e�i�r� �f�i�n�a�l� �g�r�o�u�p� �p�r�e�s�e�n�t�a�t�i�o�n�s� �b�e�f�o�r�e� �t�h�e�i�r� �p�e�e�r�s� �a�n�d� �r�e�p�r�e�s�e�n�t�a�t�i�v�e�s� 

�o�f� �V�i�r�g�i�n�i�a� �T�e�c�h�,� �E�x�p�l�o�r�e�,� �R�o�a�n�o�k�e� �V�a�l�l�e�y� �R�e�s�o�u�r�c�e� �A�u�t�h�o�r�i�t�y�,� �a�n�d� �t�h�e� �R�o�a�n�o�k�e� �C�o�u�n�t�y� 

�B�o�a�r�d� �o�f� �S�u�p�e�r�v�i�s�o�r�s�.� �(�S�e�e� �A�p�p�e�n�d�i�x� �G� �f�o�r� �c�u�l�m�i�n�a�t�i�n�g� �p�r�e�s�e�n�t�a�t�i�o�n�s� �a�n�d� �a�c�t�i�v�i�t�i�e�s�.�)� �T�h�e� 

�s�t�u�d�e�n�t�s� �w�r�o�t�e� �r�e�f�l�e�c�t�i�v�e� �p�a�p�e�r�s� �o�n� �t�h�e� �p�r�o�j�e�c�t� �a�f�t�e�r� �t�h�e�i�r� �f�i�n�a�l� �g�r�o�u�p� �p�r�e�s�e�n�t�a�t�i�o�n�s� �(�s�e�e� 

�A�p�p�e�n�d�i�x� �G�)�.� 
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�R�o�a�n�o�k�e� �V�a�l�l�e�y� �G�o�v�e�r�n�o�r ��s� �s�c�h�o�o�l� �s�i�t�e�.� �T�h�e� �p�r�i�m�a�r�y� �s�t�u�d�y� �s�i�t�e� �i�n� �P�h�a�s�e� �I�I� �w�a�s� �t�h�e� 

�R�o�a�n�o�k�e� �V�a�l�l�e�y� �G�o�v�e�r�n�o�r ��s� �S�c�h�o�o�l� �f�o�r� �S�c�i�e�n�c�e� �&� �T�e�c�h�n�o�l�o�g�y� �(�R�V�G�S�)�.� �T�h�e� �c�a�m�p�u�s� �o�f� 

�R�V�G�S� �i�s� �c�o�m�p�o�s�e�d� �o�f� �a� �b�r�i�c�k� �b�u�i�l�d�i�n�g� �t�h�a�t� �h�o�u�s�e�s� �f�i�v�e� �c�l�a�s�s�r�o�o�m�s� �a�n�d� �a�d�m�i�n�i�s�t�r�a�t�i�v�e� 

�o�f�f�i�c�e�s�,� �a� �m�o�d�u�l�a�r� �u�n�i�t� �t�h�a�t� �h�a�s� �t�h�r�e�e� �m�a�t�h� �c�l�a�s�s�r�o�o�m�s�,� �a�n�d� �a� �m�a�t�e�r�i�a�l�s� �e�n�g�i�n�e�e�r�i�n�g� �l�a�b� �t�h�a�t� 

�i�s� �l�o�c�a�t�e�d� �i�n� �a� �t�e�c�h�n�i�c�a�l� �s�c�h�o�o�l�.� �T�h�e� �m�a�i�n� �b�u�i�l�d�i�n�g� �i�s� �s�u�r�r�o�u�n�d�e�d� �o�n� �o�n�e� �s�i�d�e� �b�y� �P�a�t�r�i�c�k� 

�H�e�n�r�y� �H�i�g�h� �S�c�h�o�o�l�,� �a�n�d� �o�n� �a�n�o�t�h�e�r� �s�i�d�e� �b�y� �a� �t�e�c�h�n�i�c�a�l� �s�c�h�o�o�l�.� �I�t� �i�s� �a�l�s�o� �l�o�c�a�t�e�d� �a�c�r�o�s�s� �t�h�e� 

�s�t�r�e�e�t� �f�r�o�m� �a�n� �e�l�e�m�e�n�t�a�r�y� �s�c�h�o�o�l�.� �T�h�e� �s�t�u�d�e�n�t�s� �w�h�o� �a�t�t�e�n�d� �R�V�G�S� �a�r�e� �i�n� �g�r�a�d�e�s� �t�e�n� 

�t�h�r�o�u�g�h� �t�w�e�l�v�e� �a�n�d� �c�o�m�e� �f�r�o�m� �R�o�a�n�o�k�e� �C�i�t�y�,� �R�o�a�n�o�k�e� �C�o�u�n�t�y�,� �S�a�l�e�m� �C�i�t�y�,� �B�e�d�f�o�r�d� 

�C�o�u�n�t�y�,� �F�r�a�n�k�l�i�n� �C�o�u�n�t�y�,� �B�o�t�e�t�o�u�r�t� �C�o�u�n�t�y�,� �a�n�d� �C�r�a�i�g� �C�o�u�n�t�y�.� �P�a�t�r�i�c�k� �H�e�n�r�y� �s�t�u�d�e�n�t�s� 

�m�a�y� �a�t�t�e�n�d� �i�n� �g�r�a�d�e� �n�i�n�e�.� �T�h�e� �s�c�h�o�o�l� �i�s� �f�o�r� �s�t�u�d�e�n�t�s�  ��w�h�o� �w�a�n�t� �t�o� �l�e�a�r�n� �a�l�l� �t�h�e�y� �c�a�n� �a�b�o�u�t� 

�s�c�i�e�n�c�e�,� �m�a�t�h�e�m�a�t�i�c�s�,� �c�o�m�p�u�t�e�r� �a�p�p�l�i�c�a�t�i�o�n�s�,� �a�n�d� �t�e�c�h�n�o�l�o�g�i�e�s�. �� �(�S�e�e� �A�p�p�e�n�d�i�x� �H� �f�o�r� �d�a�t�a� 

�a�b�o�u�t� �t�h�e� �s�c�h�o�o�l�.�)� 

�T�h�e� �l�o�c�a�l� �s�c�h�o�o�l� �d�i�s�t�r�i�c�t� �s�e�l�e�c�t�i�o�n� �c�o�m�m�i�t�t�e�e� �s�e�l�e�c�t�s� �s�t�u�d�e�n�t�s� �t�o� �a�t�t�e�n�d� �R�V�G�S� �o�n�a� 

�c�o�m�p�e�t�i�t�i�v�e� �b�a�s�i�s�.� �R�o�a�n�o�k�e� �C�i�t�y� �a�n�d� �F�r�a�n�k�l�i�n� �C�o�u�n�t�y� �p�r�o�v�i�d�e� �t�r�a�n�s�p�o�r�t�a�t�i�o�n� �f�o�r� �t�h�e�i�r� 

�s�t�u�d�e�n�t�s�.� �A�l�l� �o�t�h�e�r� �s�t�u�d�e�n�t�s� �m�u�s�t� �p�r�o�v�i�d�e� �t�h�e�i�r� �o�w�n� �t�r�a�n�s�p�o�r�t�a�t�i�o�n�.� �T�h�e� �G�o�v�e�r�n�o�r ��s� 

�S�c�h�o�o�l� �h�a�s� �c�l�a�s�s�e�s� �i�n� �d�o�u�b�l�e� �s�h�i�f�t�s�.� �S�t�u�d�e�n�t�s� �a�t�t�e�n�d� �a� �m�o�m�i�n�g� �s�h�i�f�t� �a�t� �R�V�G�S� �f�r�o�m� �8�:�1�5� 

�u�n�t�i�l� �1�1�:�0�0� �a�n�d� �a�t�t�e�n�d� �a�f�t�e�r�n�o�o�n� �c�l�a�s�s�e�s� �a�t� �t�h�e�i�r� �h�o�m�e� �s�c�h�o�o�l�.� �O�t�h�e�r� �s�t�u�d�e�n�t�s� �a�t�t�e�n�d� �t�h�e�i�r� 

�h�o�m�e� �s�c�h�o�o�l� �i�n� �t�h�e� �m�o�r�n�i�n�g� �a�n�d� �a�r�e� �a�t� �t�h�e� �G�o�v�e�r�n�o�r ��s� �S�c�h�o�o�l� �f�r�o�m� �1�2�:�1�5� �u�n�t�i�]� �2�:�3�5�.� �T�h�i�s� 

�d�o�u�b�l�e� �s�h�i�f�t� �a�l�l�o�w�s� �f�o�r� �a� �t�o�t�a�l� �e�n�r�o�l�l�m�e�n�t� �o�f� �2�0�1� �s�t�u�d�e�n�t�s� �t�o� �a�t�t�e�n�d� �t�h�e� �s�c�h�o�o�l� �a�n�d� �k�e�e�p�s� �t�h�e� 

�c�o�s�t� �o�f� �t�u�i�t�i�o�n� �t�o� �a� �m�i�n�i�m�u�m�.� 

�T�h�e� �b�i�o�l�o�g�y� �c�l�a�s�s�r�o�o�m� �a�t� �R�V�G�S� �i�s� �o�f� �m�e�d�i�u�m� �s�i�z�e� �a�n�d� �w�e�l�l�-�e�q�u�i�p�p�e�d� �(�s�e�e� �F�i�g�u�r�e� 

�1�)�.� �T�h�e� �t�e�a�c�h�e�r ��s� �d�e�s�k� �f�a�c�e�s� �a� �w�a�l�l� �i�n� �a� �c�o�r�n�e�r� �a�t� �t�h�e� �f�r�o�n�t� �o�f� �t�h�e� �r�o�o�m�.� �T�h�e�r�e� �i�s� �a� 

�c�o�m�p�u�t�e�r� �f�o�r� �t�h�e� �t�e�a�c�h�e�r ��s� �u�s�e�.� �I�n� �t�h�e� �m�i�d�d�l�e� �o�f� �t�h�e� �r�o�o�m� �a�r�e� �t�h�r�e�e� �r�o�w�s� �o�f� �t�w�o� �t�a�b�l�e�s� 

�e�a�c�h�.� �T�h�e�s�e� �s�q�u�a�r�e� �w�o�o�d�e�n� �t�a�b�l�e�s� �e�a�c�h� �s�i�t� �f�o�u�r� �s�t�u�d�e�n�t�s� �c�o�m�f�o�r�t�a�b�l�y�.� �[�T�a�b�l�e�s� �a�r�e� 

�i�d�e�n�t�i�f�i�e�d� �b�y� �t�o�p�i�c� �o�f� �i�n�v�e�s�t�i�g�a�t�i�o�n� �f�o�r� �e�a�c�h� �g�r�o�u�p�.�]� �T�h�e�r�e� �a�r�e� �t�h�r�e�e� �s�c�i�e�n�c�e� �w�o�r�k� �t�a�b�l�e�s� �o�n� 

�e�a�c�h� �s�i�d�e� �o�f� �t�h�e� �r�o�o�m� �t�h�a�t� �e�x�t�e�n�d� �i�n�t�o� �t�h�e� �r�o�o�m�:� �e�a�c�h� �h�a�s� �e�l�e�c�t�r�i�c�i�t�y�,� �w�a�t�e�r� �a�n�d� �a� �s�i�n�k�.� �A�t� 
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�t�h�e� �e�n�d� �o�f� �e�a�c�h� �t�a�b�l�e� �i�s� �a� �M�a�c�i�n�t�o�s�h� �c�o�m�p�u�t�e�r�.� �T�h�e� �s�t�u�d�e�n�t�s� �a�l�s�o� �h�a�v�e� �a�c�c�e�s�s� �t�o� �t�h�e� �W�i�l�s�o�n� 

�G�e�n�e�r�a�l� �S�c�i�e�n�c�e� �I�n�d�e�x� �a�n�d� �R�e�a�d�e�r�s� �G�u�i�d�e� �t�h�r�o�u�g�h� �a� �D�O�S� �c�o�m�p�u�t�e�r�.� �T�h�e�r�e� �i�s� �a�l�s�o� �a�n� 

�I�m�a�g�e� �W�n�i�e�r� �a�n�d� �c�o�l�o�r� �p�r�i�n�t�e�r� �i�n� �t�h�e� �r�o�o�m�.� �A� �l�a�s�e�r� �p�r�i�n�t�e�r� �c�a�n� �b�e� �a�c�c�e�s�s�e�d� �t�h�r�o�u�g�h� �t�h�e� 

�n�e�t�w�o�r�k� �i�n� �t�h�e� �c�o�m�p�u�t�e�r� �l�a�b�.� �A�t� �t�h�e� �e�n�d� �o�f� �o�n�e� �t�a�b�l�e� �i�s� �a�  ��R�i�v�e�r� �A�q�u�a�r�i�u�m �� �w�h�i�c�h� �h�a�s� 

�m�u�l�t�i�-�l�e�v�e�l�e�d� �b�a�n�k�s� �s�o� �t�h�a�t� �w�a�t�e�r� �p�o�u�r�s� �o�v�e�r� �t�h�e� �b�a�n�k�s� �a�n�d� �i�n�t�o� �p�o�o�l�s�.� �I�t� �h�o�u�s�e�s� �f�r�o�g�s�,� 

�n�e�w�t�s�,� �c�h�a�m�e�l�e�o�n�s�,� �a�n�d� �s�e�v�e�r�a�l� �f�i�s�h�.� �T�h�e� �a�q�u�a�r�i�u�m� �s�i�m�u�l�a�t�e�s� �t�h�e� �e�c�o�s�y�s�t�e�m� �o�f� �a� �r�i�v�e�r�.� 
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�E�a�c�h� �s�i�d�e� �o�f� �t�h�e� �r�o�o�m� �h�a�s� �c�a�b�i�n�e�t�s� �a�n�d� �c�o�u�n�t�e�r� �s�p�a�c�e� �w�i�t�h� �b�o�o�k�c�a�s�e�s� �o�r� �c�a�b�i�n�e�t�s� 

�a�b�o�v�e� �t�h�e� �c�o�u�n�t�e�r�s�.� �T�w�o� �b�a�y�s� �o�f� �g�r�o�w� �l�i�g�h�t�s� �f�o�r� �p�l�a�n�t�s� �h�a�n�g� �u�n�d�e�r� �t�h�e� �c�a�b�i�n�e�t�s�.� �A� �f�o�u�r�-� 

�f�o�o�t� �p�l�a�n�t� �e�n�v�i�r�o�n�m�e�n�t�a�l� �c�h�a�m�b�e�r� �i�s� �o�n� �t�h�e� �c�o�u�n�t�e�r� �a�t� �t�h�e� �b�a�c�k� �o�f� �t�h�e� �r�o�o�m�.� �N�e�x�t� �t�o� �t�h�e� 

�c�h�a�m�b�e�r� �i�s� �a� �l�a�r�g�e� �i�n�c�u�b�a�t�o�r�.� �I�n� �t�h�e� �b�a�c�k� �n�g�h�t� �c�o�r�n�e�r� �s�t�a�n�d�s� �a�n� �a�n�a�t�o�m�i�c�a�l� �m�o�d�e�l� �w�h�e�r�e� 

�s�t�u�d�e�n�t�s� �c�a�n� �s�t�u�d�y� �t�h�e� �d�i�f�f�e�r�e�n�t� �h�u�m�a�n� �s�y�s�t�e�m�s�.� �A�t� �t�h�e� �b�a�c�k� �o�f� �t�h�e� �r�o�o�m�,� �n�e�x�t� �t�o� �a� �s�i�n�k� 

�a�n�d� �b�o�t�t�l�e� �r�a�c�k�,� �i�s� �a�n�o�t�h�e�r� �l�a�r�g�e� �a�q�u�a�r�i�u�m�.� �F�i�s�h� �a�n�d� �v�a�r�i�o�u�s� �a�q�u�a�t�i�c� �p�l�a�n�t�s� �a�r�e� �i�n� �i�t�.� 

�A�t�t�a�c�h�e�d� �t�o� �t�h�e� �c�e�i�l�i�n�g� �a�t� �t�h�e� �b�a�c�k� �a�n�d� �f�r�o�n�t� �l�e�f�t� �c�o�r�n�e�r�s� �a�r�e� �T�V� �m�o�n�i�t�o�r�s�.� �M�e�s�s�a�g�e�s� �a�r�e� 

�f�l�a�s�h�e�d� �t�o� �t�h�e� �s�t�u�d�e�n�t�s� �f�r�o�m� �t�h�e� �o�f�f�i�c�e�,� �o�r� �s�t�u�d�e�n�t�s� �c�a�n� �v�i�e�w� �v�i�d�e�o�s� �a�n�d� �l�a�s�e�r� �d�i�s�c�s� �o�n� �t�h�e�s�e� 

�m�o�n�i�t�o�r�s�.� �T�h�e�r�e� �i�s� �a�l�s�o� �a� �v�i�d�e�o� �m�i�c�r�o�s�c�o�p�e� �c�a�b�l�e�d� �t�o� �t�h�e� �T�V�s� �s�o� �t�h�e� �c�l�a�s�s� �c�a�n� �v�i�e�w� 

�m�i�c�r�o�s�c�o�p�i�c� �s�p�e�c�i�m�e�n�s�.� �A� �s�t�a�n�d�a�r�d� �s�c�i�e�n�c�e� �d�e�m�o�n�s�t�r�a�t�i�o�n� �t�a�b�l�e� �i�s� �a�t� �t�h�e� �f�r�o�n�t� �o�f� �t�h�e� �r�o�o�m�,� 

�a�n�d� �b�e�h�i�n�d� �i�t� �i�s� �a� �d�r�y� �e�r�a�s�e�r� �b�o�a�r�d�.� �N�e�x�t� �t�o� �t�h�e� �b�o�a�r�d� �a�r�e� �c�o�l�o�r�e�d� �p�h�o�t�o�s� �o�f� �a�c�t�i�v�i�t�i�e�s� �t�h�e� 

�s�t�u�d�e�n�t�s� �h�a�v�e� �d�o�n�e� �d�u�r�i�n�g� �t�h�e� �s�c�h�o�o�l� �y�e�a�r�.� 

�A�t� �t�h�e� �f�r�o�n�t� �o�f� �t�h�e� �r�o�o�m� �b�e�t�w�e�e�n� �t�h�e� �e�n�t�r�a�n�c�e� �d�o�o�r� �a�n�d� �t�h�e� �t�e�a�c�h�e�r ��s� �d�e�s�k� �i�s� �a� �d�o�o�r� 

�J�e�a�d�i�n�g� �i�n�t�o� �a� �w�o�r�k�r�o�o�m� �w�h�i�c�h� �i�s� �s�h�a�r�e�d� �w�i�t�h� �t�h�e� �b�i�o�l�o�g�y� �c�l�a�s�s� �n�e�x�t� �d�o�o�r�.� �L�o�c�a�t�e�d� �i�n� �t�h�i�s� 

�r�o�o�m� �a�r�e� �a� �r�e�f�r�i�g�e�r�a�t�o�r�,� �a� �c�r�u�s�h�e�d� �i�c�e� �b�i�n�,� �c�a�b�i�n�e�t�s� �f�o�r� �s�t�o�r�a�g�e�,� �w�o�r�k� �a�r�e�a� �w�i�t�h� �a� �s�i�n�k� �a�n�d� �a� 

�L�a�m�i�n�a�r� �f�l�o�w� �h�o�o�d� �f�o�r� �c�o�l�l�e�c�t�i�n�g� �g�a�s�e�s�.� �T�h�i�s� �s�t�o�r�a�g�e� �a�n�d� �w�o�r�k� �a�r�e�a� �c�a�n� �b�e� �u�s�e�d� �b�y� 

�t�e�a�c�h�e�r�s� �a�n�d� �s�t�u�d�e�n�t�s�.� �O�t�h�e�r� �e�q�u�i�p�m�e�n�t� �a�v�a�i�l�a�b�l�e� �f�o�r� �u�s�e� �b�y� �t�h�e� �s�t�u�d�e�n�t�s� �i�n�c�l�u�d�e�s�:� 

�a� �s�h�a�k�i�n�g� �w�a�t�e�r� �b�a�t�h�,� �e�l�e�c�t�r�o�p�h�o�r�e�s�i�s� �e�q�u�i�p�m�e�n�t�,� �m�i�c�r�o�-�p�i�p�e�t�t�e�s�,� �a� �s�k�e�l�e�t�o�n�,� �b�a�c�t�e�r�i�a� 

�f�e�r�m�e�n�t�o�r� �a�p�p�a�r�a�t�u�s�,� �S�p�e�c�t�r�o�n�i�c� �2�0� �s�p�e�c�t�r�o�p�h�o�t�o�m�e�t�e�r�s�,� �a�n� �a�u�t�o�c�l�a�v�e�,� �a�n�a�l�y�t�i�c�a�l� �b�a�l�a�n�c�e�s�,� 

�p�H� �m�e�t�e�r�s�,� �p�o�r�t�a�b�l�e� �w�a�t�e�r� �q�u�a�l�i�t�y� �t�e�s�t�i�n�g� �e�q�u�i�p�m�e�n�t�,� �C�D�s�,� �c�o�m�p�u�t�e�r� �s�o�f�t�w�a�r�e�,� �a�n�d� �a� �l�a�r�g�e� 

�c�o�l�l�e�c�t�i�o�n� �o�f� �l�a�s�e�r� �d�i�s�c�s� �a�n�d� �a� �m�i�c�r�o�s�c�o�p�e� �s�l�i�d�e� �c�o�l�l�e�c�t�i�o�n�.� �T�h�e� �s�t�u�d�e�n�t�s� �a�l�s�o� �h�a�v�e� �a�v�a�i�l�a�b�l�e� 

�a� �s�m�a�l�l� �r�e�f�e�r�e�n�c�e� �l�i�b�r�a�r�y� �a�n�d� �s�e�v�e�r�a�l� �b�i�o�l�o�g�y�-�r�e�l�a�t�e�d� �j�o�u�r�n�a�l�s� �a�n�d� �m�a�g�a�z�i�n�e�s�.� 

�C�l�a�s�s�r�o�o�m� �t�e�a�c�h�e�r�.� �D�r�.� �J�o�h�n� �K�o�w�a�l�s�k�i� �i�s� �a� �b�i�o�l�o�g�y� �t�e�a�c�h�e�r� �f�o�r� �t�h�e� �R�o�a�n�o�k�e� �V�a�l�l�e�y� 

�G�o�v�e�r�n�o�r ��s� �S�c�h�o�o�l�.� �H�e� �h�a�s� �a� �s�t�r�o�n�g� �b�e�l�i�e�f� �t�h�a�t� �s�t�u�d�e�n�t�s� �n�e�e�d�e�d� �t�o� �b�e� �a�c�t�i�v�e�l�y� �i�n�v�o�l�v�e�d� �i�n� 

�s�c�i�e�n�c�e� �t�h�r�o�u�g�h� �l�o�c�a�l� �i�s�s�u�e�s�.� �J�o�h�n� �h�e�l�p�e�d� �i�n� �p�l�a�n�n�i�n�g�,� �i�n�v�e�s�t�i�g�a�t�i�n�g�,� �a�n�d� �f�a�c�i�l�i�t�a�t�i�n�g� �t�h�e� 

�u�n�i�t�.� �H�e� �a�l�s�o� �u�n�d�e�r�s�t�o�o�d� �t�h�a�t� �f�l�e�x�i�b�i�l�i�t�y� �a�n�d� �d�i�s�c�o�v�e�r�y� �w�e�r�e� �n�e�c�e�s�s�a�r�y� �f�o�r� �b�o�t�h� �s�t�u�d�e�n�t�s� 
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�b�o�t�h� �s�t�u�d�e�n�t�s� �a�n�d� �a�d�u�l�t�s�.� �J�o�h�n� �h�a�s� �t�a�u�g�h�t� �a�t� �t�h�e� �G�o�v�e�r�n�o�r ��s� �S�c�h�o�o�l� �s�i�n�c�e� �1�9�8�6�.� �B�e�f�o�r�e� 

�t�e�a�c�h�i�n�g� �i�n� �R�o�a�n�o�k�e�,� �h�e� �t�a�u�g�h�t� �b�i�o�l�o�g�y� �a�t� �t�h�e� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �N�e�w� �Y�o�r�k� �a�t� �B�r�o�c�k�p�o�r�t� 

�a�n�d� �a�t� �G�e�o�r�g�e� �M�a�s�o�n� �U�n�i�v�e�r�s�i�t�y� �i�n� �F�a�i�r�f�a�x�,� �V�i�r�g�i�n�i�a�.� �J�o�h�n� �r�e�c�e�i�v�e�d� �h�i�s� �B�.�S�.� �a�n�d� �P�h�.�D�.� �i�n� 

�b�i�o�l�o�g�y� �f�r�o�m� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �N�o�t�r�e� �D�a�m�e�.� 

�S�t�u�d�e�n�t�s�.� �T�h�e�r�e� �w�e�r�e� �t�w�e�n�t�y� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� �c�l�a�s�s�;� �f�o�u�r�t�e�e�n� �g�i�r�l�s� �a�n�d� �s�i�x� �b�o�y�s�.� 

�T�h�e�s�e� �j�u�n�i�o�r�s� �a�n�d� �s�e�n�i�o�r�s� �c�a�m�e� �t�o� �t�h�e� �G�o�v�e�r�n�o�r ��s� �S�c�h�o�o�l� �f�r�o�m� �e�i�g�h�t� �d�i�f�f�e�r�e�n�t� �h�o�m�e� 

�s�c�h�o�o�l�s�.� �T�h�e� �m�a�j�o�r�i�t�y� �o�f� �t�h�e�s�e� �s�t�u�d�e�n�t�s� �h�a�d� �a�t�t�e�n�d�e�d� �R�V�G�S� �p�r�e�v�i�o�u�s�l�y�.� �T�h�e� �s�t�u�d�e�n�t�s� �s�a�t� 

�a�t� �s�i�x� �t�a�b�l�e�s� �(�s�e�e� �F�i�g�u�r�e� �2�)�.� �T�o� �b�e�t�t�e�r� �d�i�s�t�i�n�g�u�i�s�h� �a�n�d� �c�o�n�s�t�r�u�c�t� �a�n� �i�d�e�n�t�i�t�y� �f�o�r� �t�h�e� �g�r�o�u�p�s�,� 

�t�h�e�y� �a�r�e� �r�e�f�e�r�r�e�d� �t�o� �t�h�r�o�u�g�h�o�u�t� �t�h�i�s� �d�o�c�u�m�e�n�t� �b�y� �t�h�e� �p�l�a�n�t� �e�x�p�e�r�i�m�e�n�t�s� �t�h�e�y� �d�e�s�i� �e�n�e�d� �f�o�r� 

�t�h�i�s� �s�t�u�d�y�.� 

�T�h�r�e�e� �g�i�r�l�s�,� �K�u�s�u�m�,� �D�i�v�y�a�,� �a�n�d� �K�a�v�i�t�a� �s�a�t� �a�t� �t�a�b�l�e� �o�n�e� �(�S�o�i�l� �C�o�m�p�a�c�t�i�o�n�:� �G�r�a�s�s� 

�T�a�b�l�e�)�.� �{�A�l�l� �s�t�u�d�e�n�t� �n�a�m�e�s� �a�r�e� �p�s�e�u�d�o�n�y�m�s�.�]� �T�h�e�y� �a�r�e� �f�r�o�m� �a�n� �E�a�s�t� �I�n�d�i�a�n� �b�a�c�k�g�r�o�u�n�d�.� 

�D�i�v�y�a� �a�n�d� �K�u�s�u�m� �a�r�e� �s�i�s�t�e�r�s�.� �A�t� �t�h�e� �s�e�c�o�n�d� �t�a�b�l�e� �(�S�o�i�l� �C�o�m�p�a�c�t�i�o�n�:� �R�o�o�t�i�n�g� �D�e�p�t�h� �T�a�b�l�e�)� 

�w�e�r�e� �t�w�o� �b�o�y�s�,� �M�a�r�k� �a�n�d� �B�o�b�,� �a�n�d� �t�w�o� �g�i�r�l�s�,� �C�o�r�r�i�n�e� �a�n�d� �R�u�t�h�.� �R�u�t�h� �a�n�d� �B�o�b� �c�a�m�e� �f�r�o�m� 

�t�h�e� �s�a�m�e� �h�o�m�e� �s�c�h�o�o�l�,� �a�n�d� �M�a�r�k� �a�n�d� �C�o�r�r�i�n�e� �c�a�m�e� �f�r�o�m� �t�h�e� �s�a�m�e� �s�c�h�o�o�l�.� �K�a�r�e�n�,� �J�u�d�y�,� 

�a�n�d� �D�a�v�i�d� �s�a�t� �a�t� �t�h�e� �t�h�i�r�d� �t�a�b�l�e� �(�H�y�d�r�o�p�o�n�i�c�s� �T�a�b�l�e�)�.� �T�h�e�y� �w�e�r�e� �s�e�n�i�o�r�s� �a�n�d� �a�l�s�o� �c�a�m�e� 

�f�r�o�m� �t�h�e� �s�a�m�e� �h�o�m�e� �s�c�h�o�o�l�.� �K�a�r�e�n�,� �J�u�d�y�,� �a�n�d� �D�a�v�i�d� �h�a�d� �a�l�l� �t�h�e�i�r� �c�o�u�r�s�e�s� �t�o�g�e�t�h�e�r� �a�t� �b�o�t�h� 

�t�h�e� �G�o�v�e�r�n�o�r ��s� �S�c�h�o�o�l� �a�n�d� �t�h�e�i�r� �h�o�m�e� �s�c�h�o�o�l�.� 

�A�t� �t�h�e� �f�i�r�s�t� �t�a�b�l�e� �o�n� �t�h�e� �l�e�f�t� �(�S�l�o�p�e� �S�t�u�d�y� �T�a�b�l�e�)� �s�a�t� �S�y�a�n�n�,� �K�a�r�l�a�,� �a�n�d� �L�i�n�d�a�.� �L�i�n�d�a� 

�a�n�d� �S�y�a�n�n� �w�e�r�e� �f�r�o�m� �t�h�e� �s�a�m�e� �h�o�m�e� �s�c�h�o�o�l�.� �T�h�e� �s�e�c�o�n�d� �t�a�b�l�e� �o�n� �t�h�e� �l�e�f�t� �(�G�r�a�s�s�e�s� �a�n�d� 

�W�i�l�d�f�l�o�w�e�r� �A�g�g�r�e�s�s�i�o�n� �T�a�b�l�e�)� �h�a�d� �f�o�u�r� �g�i�r�l�s�:� �K�a�r�o�l�,� �E�t�h�e�l�,� �D�o�r�i�s�,� �a�n�d� �A�n�n�.� �T�h�e�y� �w�e�r�e� 

�a�l�s�o� �s�e�n�i�o�r�s�.� �A�n�n� �a�n�d� �E�t�h�e�l� �c�a�m�e� �f�r�o�m� �t�h�e� �s�a�m�e� �h�o�m�e� �s�c�h�o�o�l�,� �a�s� �d�i�d� �K�a�r�o�l� �a�n�d� �D�o�r�i�s�.� 

�B�i�l�l�,� �J�a�s�o�n�,� �a�n�d� �J�o�n� �s�a�t� �a�t� �t�h�e� �l�a�s�t� �t�a�b�l�e� �o�n� �t�h�e� �l�e�f�t� �(�T�e�m�p�e�r�a�t�u�r�e� �E�f�f�e�c�t�s� �o�n� �P�l�a�n�t�s� �T�a�b�l�e�)�.� 

�T�h�e�y� �e�a�c�h� �c�a�m�e� �f�r�o�m� �d�i�f�f�e�r�e�n�t� �s�c�h�o�o�l�s�.� �E�x�c�e�p�t� �f�o�r� �t�h�e� �t�h�r�e�e� �g�i�r�l�s� �o�f� �E�a�s�t� �I�n�d�i�a�n� �h�e�r�i�t�a�g�e�,� 

�a�n�d� �a� �b�o�y� �w�h�o� �i�s� �a�n� �A�f�r�i�c�a�n�-�A�m�e�r�i�c�a�n�,� �a�l�l� �s�t�u�d�e�n�t�s� �a�r�e� �C�a�u�c�a�s�i�a�n�.� �A�t� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� 

�s�e�m�e�s�t�e�r�,� �t�h�e� �s�t�u�d�e�n�t�s� �w�e�r�e� �a�l�l�o�w�e�d� �t�o� �c�h�o�o�s�e� �w�h�e�r�e� �t�h�e�y� �s�i�t� �a�s� �l�o�n�g� �a�s� �t�h�e�y� �w�o�r�k�e�d� 

�4�0



�c�o�n�s�t�r�u�c�t�i�v�e�l�y�.� �S�t�u�d�e�n�t�s� �w�e�r�e� �p�e�r�m�i�t�t�e�d� �t�o� �c�h�a�n�g�e� �s�e�a�t�s� �a�g�a�i�n� �a�t� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� 

�s�e�c�o�n�d� �s�e�m�e�s�t�e�r�.� 

�1�8� �B�i�l�l� 

� � 

� � � � � � 
� � � 

� � 

�D�a�v�i�d� 

�T�E�M�P�E�R�A�T�U�R�E� 
�E�F�F�E�C�T�S� �O�N� �1�9� �J�a�s�o�n� �J�u�d�y� 

�P�L�A�N�T�S� 

�2�0� �J�o�n� �K�a�r�e�n� 

� � 

 ��®�)� �(�4�)� �1�4� �D�o�r�i�s� �C�)� 

�1�5� �E�t�h�e�l� 
� � � � 

�G�)� �4� �M�a�r�k� 

�5� �R�u�t�h� 
� � � � 

� � � 

� � 

�S�O�I�L� 

�C�O�M�P�A�C�T�I�O�N�:� 

�R�O�O�T�I�N�G� 
�D�E�P�T�H� 

� � � � � � 
� � 

�W�I�L�O�F�L�O�W�E�R� 
�A�G�G�R�E�S�S�I�O�N� 

� � 

� � � � � �1�6� �A�n�n� 

�C�5�)� �1�7� �K�a�r�o�l� �©�)� 

�6� �B�o�b� 

�G�)� �7� �C�o�r�r�i�n�e� 

� � � 

�(�3�)� �@�)� �1�1� �K�a�r�l�a� 

�1�2� �S�y�a�n�n� 
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�C�L�A�S�S�R�O�O�M� �S�E�A�T�I�N�G� �C�H�A�R�T� 

�F�r�o�n�t� 

�1� �K�a�v�i�t�a� 

�2�.� �D�i�v�y�a� 

�3� �K�u�s�u�m� 

� � 

�F�i�g�u�r�e� �2�.� �G�o�v�e�r�n�o�r ��s� �S�c�h�o�o�l� �s�e�a�t�i�n�g� �c�h�a�r�t�.� 

� � 

�S�t�u�d�e�n�t� �p�e�r�c�e�p�t�i�o�n�s�.� �W�h�y� �d�i�d� �t�h�e�s�e� �s�t�u�d�e�n�t�s� �c�h�o�o�s�e� �t�o� �a�t�t�e�n�d� �t�h�e� �G�o�v�e�r�n�o�r ��s� 
� � 

�S�c�h�o�o�l� �a�n�d� �l�e�a�v�e� �t�h�e�i�r� �f�r�i�e�n�d�s� �a�t� �t�h�e�i�r� �h�o�m�e� �s�c�h�o�o�l�?� �I� �a�s�k�e�d� �t�h�i�s� �q�u�e�s�t�i�o�n� �a�s� �p�a�r�t� �o�f� �a�n� �1�8�-� 

�i�t�e�m� �q�u�e�s�t�i�o�n�n�a�i�r�e� �g�i�v�e�n� �n�e�a�r� �t�h�e� �e�n�d� �o�f� �t�h�e� �s�t�u�d�y� �i�n� �D�e�c�e�m�b�e�r� �(�s�e�e� �A�p�p�e�n�d�i�x� �F�)�.� �S�t�u�d�e�n�t�s� 

�g�a�v�e� �a� �v�a�r�i�e�t�y� �o�f� �a�n�s�w�e�r�s�.� �T�h�e�y� �f�e�l�t� �c�o�u�r�s�e�s� �a�t� �t�h�e� �G�o�v�e�r�n�o�r ��s� �S�c�h�o�o�l� �w�o�u�l�d� �b�e� 
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�i�n�t�e�r�e�s�t�i�n�g�,� �f�u�n�,� �a�n�d� �c�h�a�l�l�e�n�g�i�n�g�.� �T�h�e�y� �k�n�e�w� �i�t� �w�a�s� �a� �w�a�y� �t�o� �m�e�e�t� �p�e�o�p�l�e� �f�r�o�m� �o�t�h�e�r� 

�s�c�h�o�o�l�s�.� �S�t�u�d�e�n�t�s� �a�l�s�o� �r�e�c�o�g�n�i�z�e�d� �t�h�a�t� �a�t�t�e�n�d�i�n�g� �t�h�e� �G�o�v�e�r�n�o�r ��s� �S�c�h�o�o�l� �w�o�u�l�d� �b�e� 

�b�e�n�e�f�i�c�i�a�l� �f�o�r� �t�h�e�i�r� �c�o�l�l�e�g�e� �a�p�p�l�i�c�a�t�i�o�n� �p�r�o�c�e�s�s�.� �S�e�v�e�r�a�l� �o�f� �t�h�e� �s�t�u�d�e�n�t�s� �a�d�m�i�t�t�e�d� �t�h�e�y� �w�e�r�e� 

�u�n�h�a�p�p�y� �w�i�t�h� �t�h�e�i�r� �h�o�m�e� �s�c�h�o�o�l� �a�n�d� �w�a�n�t�e�d� �a�n�o�t�h�e�r� �e�n�v�i�r�o�n�m�e�n�t�.� �H�o�w�e�v�e�r�,� �t�w�o� �s�t�u�d�e�n�t�s� 

�s�t�a�t�e�d� �t�h�e�y� �w�e�r�e� �n�o�t� �s�u�r�e� �w�h�y� �t�h�e�y� �s�e�l�e�c�t�e�d� �t�o� �a�t�t�e�n�d� �t�h�e� �G�o�v�e�r�n�o�r ��s� �S�c�h�o�o�l�.� 

�H�o�w� �i�n�v�o�l�v�e�d� �w�e�r�e� �t�h�e�s�e� �s�t�u�d�e�n�t�s� �i�n� �c�l�u�b�s� �a�n�d� �o�r�g�a�n�i�z�a�t�i�o�n�s� �f�r�o�m� �t�h�e�i�r� �h�o�m�e� 

�s�c�h�o�o�l�?� �S�t�u�d�e�n�t�s� �n�a�m�e�d� �o�v�e�r� �t�h�i�r�t�y�-�f�i�v�e� �d�i�f�f�e�r�e�n�t� �c�l�u�b�s� �a�n�d� �o�r�g�a�n�i�z�a�t�i�o�n�s� �i�n� �w�h�i�c�h� �t�h�e�y� 

�p�a�r�t�i�c�i�p�a�t�e�d�.� �O�n� �t�h�e� �a�v�e�r�a�g�e�,� �e�a�c�h� �s�t�u�d�e�n�t� �w�a�s� �a� �m�e�m�b�e�r� �o�f� �a�t� �l�e�a�s�t� �f�o�u�r� �o�r�g�a�n�i�z�a�t�i�o�n�s�.� 

�W�h�i�c�h� �c�l�u�b�s� �h�a�d� �t�h�e� �h�i�g�h�e�s�t� �m�e�m�b�e�r�s�h�i�p�?� �F�i�f�t�e�e�n� �s�t�u�d�e�n�t�s� �w�e�r�e� �m�e�m�b�e�r�s� �i�n� �a� �f�o�r�e�i�g�n� 

�l�a�n�g�u�a�g�e� �c�l�u�b�,� �e�l�e�v�e�n� �s�t�u�d�e�n�t�s� �w�e�r�e� �m�e�m�b�e�r�s� �i�n� �a� �s�c�i�e�n�c�e� �r�e�l�a�t�e�d� �c�l�u�b�,� �a�n�d� �t�e�n� �s�t�u�d�e�n�t�s� 

�w�e�r�e� �i�n� �t�h�e� �N�a�t�i�o�n�a�l� �H�o�n�o�r� �S�o�c�i�e�t�y�.� 

�W�h�a�t� �d�i�d� �t�h�e�s�e� �s�t�u�d�e�n�t�s� �c�h�o�o�s�e� �t�o� �d�o� �w�i�t�h� �t�h�e�i�r� �t�i�m�e� �o�u�t�s�i�d�e� �s�c�h�o�o�l�?� �T�h�e�i�r� �i�n�t�e�r�e�s�t�s� 

�a�n�d� �h�o�b�b�i�e�s� �w�e�r�e� �p�r�o�b�a�b�l�y� �s�i�m�i�l�a�r� �t�o� �t�h�o�s�e� �o�f� �m�o�s�t� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� �e�l�e�v�e�n�t�h� �a�n�d� �t�w�e�l�f�t�h� 

�g�r�a�d�e�s�:� �o�r�g�a�n�i�z�e�d� �s�p�o�r�t�s� �(�t�e�n�n�i�s�,� �v�o�l�l�e�y�b�a�l�l�,� �r�u�n�n�i�n�g�,� �f�o�o�t�b�a�l�l�)� �a�n�d� �e�n�v�i�r�o�n�m�e�n�t�a�l� �s�p�o�r�t�s� 

�(�h�i�k�i�n�g�,� �c�a�m�p�i�n�g�,� �f�i�s�h�i�n�g�,� �e�t�c�.�)�;� �m�u�s�i�c� �(�p�i�a�n�o�,� �b�a�n�d�,� �f�l�u�t�e�,� �v�i�o�l�i�n�,� �g�u�i�t�a�r�)�;� �c�r�a�f�t�s� �(�p�a�i�n�t�i�n�g�,� 

�d�r�a�w�i�n�g�)�,� �r�e�a�d�i�n�g� �a�n�d� �w�r�i�t�i�n�g�.� �A�n�d� �o�f� �c�o�u�r�s�e�,� �t�a�l�k�i�n�g� �o�n� �t�h�e� �p�h�o�n�e� �a�n�d� �s�l�e�e�p�i�n�g�!� 

�W�h�e�n� �a�s�k�e�d� �w�h�a�t� �t�y�p�e� �o�f� �w�o�r�k� �o�r� �c�a�r�e�e�r� �t�h�e�y� �w�a�n�t�e�d� �t�o� �d�o� �a�s� �a�n� �a�d�u�l�t�,� �a� �m�a�j�o�r�i�t�y� 

�o�f� �t�h�e� �s�t�u�d�e�n�t�s� �l�i�s�t�e�d� �s�c�i�e�n�c�e� �r�e�l�a�t�e�d� �c�a�r�e�e�r�s�.� �E�i�g�h�t� �s�t�u�d�e�n�t�s� �l�i�s�t�e�d� �c�a�r�e�e�r�s� �c�o�n�n�e�c�t�e�d� �t�o� �t�h�e� 

�m�e�d�i�c�a�l� �f�i�e�l�d� �a�n�d� �s�e�v�e�n� �l�i�s�t�e�d� �e�n�v�i�r�o�n�m�e�n�t�a�l�l�y� �r�e�l�a�t�e�d� �w�o�r�k�.� �O�n�e� �b�o�y� �w�a�s� �i�n�t�e�r�e�s�t�e�d� �i�n� �a� 

�c�a�r�e�e�r� �r�e�l�a�t�e�d� �t�o� �t�h�e� �s�t�a�g�e�.� �O�n�e� �g�i�r�l� �s�a�i�d� �s�h�e� �w�o�u�l�d� �l�i�k�e� �t�o� �b�e� �a� �t�e�a�c�h�e�r�.� �A� �c�a�r�e�e�r� �i�n� 

�b�u�s�i�n�e�s�s� �i�n�t�e�r�e�s�t�e�d� �a�n�o�t�h�e�r� �b�o�y�.� �T�w�o� �s�t�u�d�e�n�t�s� �h�a�d� �n�o�t� �n�a�r�r�o�w�e�d� �t�h�e�i�r� �c�h�o�i�c�e�s�;� �o�n�e� �b�o�y� 

�w�a�s� �i�n�t�e�r�e�s�t�e�d� �i�n� �b�e�i�n�g� �a� �b�i�o�e�n�g�i�n�e�e�r�,� �p�h�y�s�i�c�i�a�n�,� �o�r� �a�c�t�o�r�,� �w�h�i�l�e� �o�n�e� �g�i�r�l� �w�a�s� �t�r�y�i�n�g� �t�o� 

�d�e�c�i�d�e� �b�e�t�w�e�e�n� �a� �c�a�r�e�e�r� �i�n� �i�n�t�e�r�n�a�t�i�o�n�a�l� �s�t�u�d�i�e�s�,� �l�a�w�,� �o�r� �m�e�d�i�c�i�n�e�.� 

�G�u�e�s�t� �s�p�e�a�k�e�r�.� �D�r�.� �J�o�h�n� �C�a�i�r�n�s�,� �J�r�.� �a�l�s�o� �s�p�o�k�e� �t�o� �t�h�e� �s�t�u�d�e�n�t�s� �d�u�r�i�n�g� �P�h�a�s�e� �I�I�.� 

�H�e� �i�s� �a� �U�n�i�v�e�r�s�i�t�y� �D�i�s�t�i�n�g�u�i�s�h�e�d� �P�r�o�f�e�s�s�o�r� �o�f� �E�n�v�i�r�o�n�m�e�n�t�a�l� �B�i�o�l�o�g�y�,� �D�i�r�e�c�t�o�r� �o�f� �t�h�e� 

�U�n�i�v�e�r�s�i�t�y� �C�e�n�t�e�r� �f�o�r� �E�n�v�i�r�o�n�m�e�n�t�a�l� �a�n�d� �H�a�z�a�r�d�o�u�s� �M�a�t�e�r�i�a�l�s� �S�t�u�d�i�e�s� �a�t� �V�i�r�g�i�n�i�a� �T�e�c�h�,� 
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�a�n�d� �a� �m�e�m�b�e�r� �o�f� �t�h�e� �N�a�t�i�o�n�a�l� �A�c�a�d�e�m�y� �o�f� �S�c�i�e�n�c�e�.� �H�e� �r�e�c�e�i�v�e�d� �h�i�s� �P�h�.�D�.� �f�r�o�m� �t�h�e� 

�U�n�i�v�e�r�s�i�t�y� �o�f� �P�e�n�n�s�y�l�v�a�n�i�a�.� �D�r�.� �C�a�i�r�n�s� �h�a�s� �r�e�c�e�i�v�e�d� �n�u�m�e�r�o�u�s� �e�n�v�i�r�o�n�m�e�n�t�a�l� �a�w�a�r�d�s� �a�n�d� 

�h�a�s� �b�e�e�n� �a� �c�o�n�s�u�l�t�a�n�t� �t�o� �a�n�d� �r�e�s�e�a�r�c�h�e�r� �f�o�r� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �a�n�d� �p�r�i�v�a�t�e� �i�n�d�u�s�t�n�e�s�.� �H�e� �h�a�s� 

�w�r�i�t�t�e�n� �1�0�8�5� �p�u�b�l�i�c�a�t�i�o�n�s�,� �o�f� �w�h�i�c�h� �5�1� �o�f� �t�h�o�s�e� �a�r�e� �b�o�o�k�s�.� �D�r�.� �C�a�i�r�n�s� �b�e�c�a�m�e� �i�n�v�o�l�v�e�d� �i�n� 

�t�h�e� �l�a�n�d�f�i�l�l� �r�e�s�t�o�r�a�t�i�o�n� �p�r�o�j�e�c�t� �w�h�e�n� �E�x�p�l�o�r�e� �P�a�r�k� �a�s�k�e�d� �h�i�m� �t�o� �d�i�r�e�c�t� �a� �s�t�u�d�y� �t�o� �h�e�l�p� 

�d�e�t�e�r�m�i�n�e� �t�h�e� �b�e�s�t� �s�p�e�c�i�e�s� �f�o�r� �r�e�v�e�g�e�t�a�t�i�n�g� �t�h�e� �l�a�n�d�f�i�l�l� �o�n�c�e� �i�t� �i�s� �c�l�o�s�e�d�.� �T�h�r�o�u�g�h� �c�o�n�t�i�n�u�e�d� 

�c�o�n�t�a�c�t� �w�i�t�h� �t�h�e� �d�i�r�e�c�t�o�r� �o�f� �E�x�p�l�o�r�e� �P�a�r�k�,� �a�n�d� �M�s�.� �S�a�b�r�e�,� �D�r�.� �C�a�i�r�n�s� �h�a�s� �r�e�m�a�i�n�e�d� �a�c�t�i�v�e�l�y� 

�i�n�v�o�l�v�e�d� �i�n� �t�h�e� �l�a�n�d�f�i�l�l� �r�e�s�t�o�r�a�t�i�o�n� �p�r�o�j�e�c�t�.� 

�S�t�u�d�e�n�t� �D�o�c�u�m�e�n�t�a�r�y� �M�a�t�e�r�i�a�l�s� 

�D�o�c�u�m�e�n�t�a�r�y� �m�a�t�e�r�i�a�l�s� �w�e�r�e� �v�e�r�y� �i�m�p�o�r�t�a�n�t� �t�o� �t�h�i�s� �s�t�u�d�y�.� �M�a�n�y� �d�i�f�f�e�r�e�n�t� �a�c�t�i�v�i�t�i�e�s� 

�w�e�r�e� �h�a�p�p�e�n�i�n�g� �s�i�m�u�l�t�a�n�e�o�u�s�l�y�,� �a�n�d� �i�t� �w�a�s� �i�m�p�o�s�s�i�b�l�e� �f�o�r� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �t�o� �b�e� �i�n� �a�l�l� �p�l�a�c�e�s�.� 

�T�h�e�r�e�f�o�r�e�,� �a�s�s�i�s�t�a�n�c�e� �f�r�o�m� �a�u�d�i�o� �a�n�d� �v�i�d�e�o� �t�a�p�i�n�g� �d�e�v�i�c�e�s� �w�e�r�e� �n�e�c�e�s�s�a�r�y�.� 

�E�r�i�c�k�s�o�n� �(�1�9�8�6�)� �s�t�a�t�e�s� �t�h�a�t� �f�i�e�l�d� �n�o�t�e�s�,� �v�i�d�e�o�t�a�p�e�s�,� �a�n�d� �i�n�t�e�r�v�i�e�w� �t�r�a�n�s�c�r�i�p�t�s� �a�r�e� �n�o�t� 

�d�a�t�a�.� �H�e� �c�o�n�t�e�n�d�s� �t�h�e�s�e� �a�r�e�  ��d�o�c�u�m�e�n�t�a�r�y� �m�a�t�e�r�i�a�l�s �� �f�r�o�m� �w�h�i�c�h� �w�e� �b�u�i�l�d� �d�a�t�a�.� �W�h�e�n� 

�t�h�i�s� �r�e�s�e�a�r�c�h� �b�e�g�a�n�,� �|� �h�a�d� �n�o� �i�d�e�a� �w�h�a�t� �f�o�r�m�s� �t�h�e� �d�o�c�u�m�e�n�t�a�r�y� �m�a�t�e�r�i�a�l�s� �w�o�u�l�d� �t�a�k�e�.� �A�s� 

�t�h�e� �s�t�u�d�y� �e�v�o�l�v�e�d�,� �v�a�r�i�e�t�y� �o�f� �d�o�c�u�m�e�n�t�a�r�y� �m�a�t�e�r�i�a�l�s� �w�e�r�e� �i�n�c�o�r�p�o�r�a�t�e�d�.� �T�h�i�s� �s�e�c�t�i�o�n� 

�d�e�s�c�r�i�b�e�s� �t�h�e�s�e� �d�o�c�u�m�e�n�t�a�r�y� �m�a�t�e�r�i�a�l�s�.� 

�A�u�d�i�o�t�a�p�i�n�g�.� �A�u�d�i�o� �t�a�p�e�s� �w�e�r�e� �u�s�e�d� �a�t� �P�H�S�,� �a�n�d� �a�t� �f�o�c�a�l� �t�a�b�l�e�s� �a�t� �R�V�G�S�.� �T�h�i�s� 

�a�p�p�e�a�r�e�d� �t�o� �b�e� �t�h�e� �l�e�a�s�t� �i�n�t�r�u�s�i�v�e� �m�e�t�h�o�d� �f�o�r� �r�e�c�o�r�d�i�n�g� �s�t�u�d�e�n�t� �d�i�a�l�o�g�u�e�.� �E�l�y�,� �e�t� �a�l�.�,� �(�1�9�9�1�)� 

�a�n�d� �H�i�t�c�h�c�o�c�k� �&� �H�u�g�h�e�s� �(�1�9�8�9�)� �i�n�d�i�c�a�t�e� �t�h�a�t� �a�f�t�e�r� �a�n� �i�n�i�t�i�a�l� �p�e�r�i�o�d� �o�f� �a�d�j�u�s�t�m�e�n�t�,� �p�e�o�p�l�e� 

�r�e�l�a�x� �a�n�d� �a�r�e� �n�o�t� �a�w�a�r�e� �o�f� �a� �t�a�p�e� �r�e�c�o�r�d�e�r�.� �T�h�a�t� �w�a�s� �t�r�u�e� �f�o�r� �t�h�e� �S�o�i�l� �C�o�m�p�a�c�t�i�o�n�:� �G�r�a�s�s�e�s� 

�t�a�b�l�e� �a�n�d� �t�h�e� �H�y�d�r�o�p�o�n�i�c�s� �t�a�b�l�e�,� �b�u�t� �n�o�t� �f�o�r� �t�h�e� �S�o�i�l� �C�o�m�p�a�c�t�i�o�n�:� �R�o�o�t�i�n�g� �D�e�p�t�h� �t�a�b�l�e�.� 

�T�h�e� �S�o�i�l� �C�o�m�p�a�c�t�i�o�n�:� �R�o�o�t�i�n�g� �D�e�p�t�h� �t�a�b�l�e� �c�o�n�t�i�n�u�e�d� �t�o� �t�u�m� �t�h�e� �r�e�c�o�r�d�e�r� �o�f�f� �a�t� �s�p�e�c�i�f�i�e�d� 

�t�i�m�e�s� �d�u�r�i�n�g� �t�h�e� �s�t�u�d�y� �t�h�r�o�u�g�h� �t�h�e� �l�a�s�t� �t�a�p�i�n�g�.� �W�r�i�t�t�e�n� �n�o�t�e�s� �w�e�r�e� �n�o�t� �t�a�k�e�n� �w�h�i�l�e� �i�n� �t�h�e� 

�c�l�a�s�s�r�o�o�m� �a�s� �t�h�i�s� �w�a�s� �a� �t�i�m�e� �o�f� �b�u�i�l�d�i�n�g� �r�a�p�p�o�r�t� �w�i�t�h� �t�h�e� �s�t�u�d�e�n�t�s�.� �T�h�e�r�e� �w�a�s� �c�o�n�c�e�r�n� �t�h�a�t� 
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�t�h�e� �s�e�t�t�i�n�g� �w�o�u�l�d� �b�e� �t�o�o� �f�o�r�m�a�l� �i�f� �n�o�t�e�s� �w�e�r�e� �w�r�i�t�t�e�n� �i�n� �t�h�e�i�r� �p�r�e�s�e�n�c�e�.� �S�t�u�d�e�n�t�s �� 

�c�o�n�v�e�r�s�a�t�i�o�n�s� �m�i�g�h�t� �h�a�v�e� �b�e�e�n� �a�r�t�i�f�i�c�i�a�l� �a�n�d� �e�v�e�n�t�s� �m�i�g�h�t� �a�l�s�o� �h�a�v�e� �b�e�e�n� �m�i�s�s�e�d� �w�h�e�n� �n�o�t�e� 

�t�a�k�i�n�g� �(�H�i�t�c�h�c�o�c�k� �&� �H�u�g�h�e�s�,� �1�9�8�9�)�.� 

�T�a�p�i�n�g� �b�e�g�a�n� �a�t� �R�V�G�S� �o�n� �t�h�e� �f�i�r�s�t� �d�a�y� �o�f� �c�l�a�s�s� �w�i�t�h� �o�n�e� �s�m�a�l�l� �p�o�r�t�a�b�l�e� �t�a�p�e� 

�r�e�c�o�r�d�e�r�.� �H�o�w�e�v�e�r�,� �t�h�e� �d�y�n�a�m�i�c�s� �a�t� �s�e�v�e�r�a�l� �o�t�h�e�r� �t�a�b�l�e�s� �a�l�s�o� �a�p�p�e�a�r�e�d� �t�o� �b�e� �i�n�t�e�r�e�s�t�i�n�g�.� 

�T�h�e�r�e� �w�e�r�e� �t�h�r�e�e� �t�a�b�l�e�s� �]� �w�a�n�t�e�d� �t�o� �f�o�l�l�o�w�:� �t�w�o� �t�a�b�l�e�s� �o�f� �b�o�y�s� �a�n�d� �g�i�r�l�s�,� �a�n�d� �a� �t�a�b�l�e� �o�f� �E�a�s�t� 

�I�n�d�i�a�n� �g�i�r�l�s�.� �A� �s�e�c�o�n�d� �r�e�c�o�r�d�e�r� �w�a�s� �b�o�u�g�h�t� �a�n�d� �s�h�u�f�f�l�e�d� �a�m�o�n�g� �t�h�e� �t�h�r�e�e� �t�a�b�l�e�s�.� �T�h�e� �c�o�s�t� 

�o�f� �t�h�e� �t�a�p�e� �r�e�c�o�r�d�e�r�s� �p�r�o�h�i�b�i�t�e�d� �t�h�e� �p�u�r�c�h�a�s�e� �o�f� �o�n�e� �f�o�r� �e�a�c�h� �t�a�b�l�e�.� 

�T�h�e� �t�a�p�e� �r�e�c�o�r�d�e�r� �w�a�s� �a� �g�o�o�d� �w�a�y� �t�o� �c�a�p�t�u�r�e� �g�r�o�u�p� �i�n�t�e�r�a�c�t�i�o�n� �a�s� �i�t� �a�l�l�o�w�e�d� �m�e� �t�o� 

�w�a�t�c�h� �w�h�a�t� �w�a�s� �g�o�i�n�g� �o�n� �a�n�d� �a�d�d� �t�h�o�s�e� �i�m�p�r�e�s�s�i�o�n�s� �t�o� �t�h�e� �t�r�a�n�s�c�r�i�p�t�i�o�n�s�.� �C�o�n�v�e�r�s�a�t�i�o�n�s� 

�a�n�d� �p�l�a�n�n�i�n�g� �s�e�s�s�i�o�n�s� �w�i�t�h� �t�h�e� �c�l�a�s�s�r�o�o�m� �t�e�a�c�h�e�r� �a�n�d� �t�h�e� �s�c�i�e�n�t�i�s�t� �w�e�r�e� �a�l�s�o� �t�a�p�e�d�.� �I�n� 

�a�d�d�i�t�i�o�n�,� �f�i�e�l�d� �t�r�i�p�s�,� �g�u�e�s�t� �s�p�e�a�k�e�r�s�,� �a�n�d� �s�e�l�e�c�t�e�d� �c�l�a�s�s�r�o�o�m� �a�c�t�i�v�i�t�i�e�s� �i�n� �w�h�i�c�h� �t�h�e� �s�t�u�d�e�n�t�s� 

�w�e�r�e� �m�a�k�i�n�g� �p�r�e�s�e�n�t�a�t�i�o�n�s� �w�e�r�e� �v�i�d�e�o� �t�a�p�e�d�.� 

�V�i�d�e�o� �t�a�p�i�n�g�.� �W�h�e�r�e�a�s� �t�h�e� �a�u�d�i�o� �t�a�p�e�s� �w�o�r�k�e�d� �b�e�t�t�e�r� �f�o�r� �s�m�a�l�l� �g�r�o�u�p�s�,� �t�h�e� �v�i�d�e�o� 

�t�a�p�e� �w�a�s� �f�o�u�n�d� �t�o� �b�e� �a�n� �e�x�c�e�l�l�e�n�t� �s�o�u�r�c�e� �f�o�r� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n� �w�h�e�n� �d�o�i�n�g� �a�n� �a�c�t�i�v�i�t�y� �w�i�t�h� �t�h�e� 

�e�n�t�i�r�e� �c�l�a�s�s�.� �P�i�c�t�u�r�e�s� �o�f� �t�h�e� �f�i�e�l�d� �t�r�i�p�,� �c�l�a�s�s� �s�h�a�r�i�n�g� �s�e�s�s�i�o�n�s�,� �s�p�e�c�i�a�l� �s�p�e�a�k�e�r�s�,� �a�n�d� �f�o�r�m�a�l� 

�g�r�o�u�p� �p�r�e�s�e�n�t�a�t�i�o�n�s� �w�e�r�e� �t�a�k�e�n�.� �I�t� �w�a�s� �m�o�s�t� �h�e�l�p�f�u�l� �t�o� �w�a�t�c�h� �t�h�e� �v�i�d�e�o� �b�e�f�o�r�e� �t�r�a�n�s�c�r�i�b�i�n�g� 

�t�h�e� �a�u�d�i�o� �t�a�p�e�s�.� �S�o�m�e�t�i�m�e�s� �w�o�r�d�s� �t�h�a�t� �w�e�r�e� �i�n�a�u�d�i�b�l�e� �o�n� �o�n�e� �t�y�p�e� �o�f� �t�a�p�e� �w�o�u�l�d� �b�e� 

�a�u�d�i�b�l�e� �o�n� �a�n�o�t�h�e�r�.� �I�t� �w�a�s� �i�m�p�o�r�t�a�n�t� �b�e� �i�n�c�o�n�s�p�i�c�u�o�u�s� �w�h�e�n� �t�a�p�i�n�g� �t�h�e� �s�t�u�d�e�n�t�s �� �s�h�a�r�i�n�g� 

�a�n�d� �g�i�v�i�n�g� �g�r�o�u�p� �p�r�e�s�e�n�t�a�t�i�o�n�s�.� �J� �f�e�l�t� �t�h�e� �v�i�d�e�o� �c�a�m�e�r�a� �w�a�s� �m�o�r�e� �i�n�t�r�u�s�i�v�e� �t�h�a�n� �t�h�e� �t�a�p�e� 

�r�e�c�o�r�d�e�r�.� 

�V�i�d�e�o� �t�a�p�i�n�g� �i�s� �a�k�i�n� �t�o� �p�h�o�t�o�g�r�a�p�h�y�.� �B�o�g�d�a�n� �&� �B�i�k�l�e�n� �(�1�9�8�2�)� �s�t�a�t�e� �t�h�a�t� �a� 

�p�h�o�t�o�g�r�a�p�h�e�r� �c�a�n� �n�e�i�t�h�e�r� �o�b�s�e�r�v�e� �n�o�r� �i�n�t�e�r�a�c�t� �w�e�l�l� �w�h�e�n� �t�a�k�i�n�g� �p�i�c�t�u�r�e�s�.� �W�h�e�n� �v�i�d�e�o� 

�t�a�p�i�n�g�,� �m�o�s�t� �o�f� �w�h�a�t� �w�a�s� �s�e�e�n� �w�a�s� �t�h�r�o�u�g�h� �t�h�e� �v�i�e�w�f�i�n�d�e�r�.� �T�h�e� �v�i�d�e�o� �t�a�p�e� �w�a�s� �u�s�e�d� �o�n�l�y� 

�o�n�c�e� �w�h�e�n� �s�t�u�d�e�n�t�s� �w�e�r�e� �d�o�i�n�g� �i�n�d�i�v�i�d�u�a�l� �a�c�t�i�v�i�t�i�e�s�.� �F�r�o�m� �t�h�a�t� �e�x�p�e�r�i�e�n�c�e�,� �I� �f�e�l�t� �t�h�e� �v�i�d�e�o� 
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�t�a�p�e� �p�u�t� �d�i�s�t�a�n�c�e� �b�e�t�w�e�e�n� �t�h�e� �s�t�u�d�e�n�t�s� �a�n�d� �m�e�.� �A�f�t�e�r� �t�h�a�t�,� �t�h�e� �u�s�e� �o�f� �v�i�d�e�o� �t�a�p�e� �w�a�s� 

�r�e�s�e�r�v�e�d� �f�o�r� �w�h�o�l�e� �c�l�a�s�s� �a�c�t�i�v�i�t�i�e�s� �o�f� �p�r�e�s�e�n�t�i�n�g� �a�n�d� �s�h�a�r�i�n�g�.� 

�P�h�o�t�o� �p�i�c�t�u�r�e�s�.� �T�h�e� �c�a�m�e�r�a� �w�a�s� �a�n�o�t�h�e�r� �p�i�e�c�e� �o�f� �e�q�u�i�p�m�e�n�t� �t�h�a�t� �w�e�n�t� �c�o�n�s�t�a�n�t�l�y� �t�o� 

�s�c�h�o�o�l�.� �I�t� �c�a�m�e� �i�n� �h�a�n�d�y� �i�n� �t�h�e� �c�l�a�s�s�r�o�o�m�,� �o�n� �f�i�e�l�d� �t�r�i�p�s�,� �o�r� �w�h�e�n� �s�t�o�p�p�i�n�g� �a�t� �t�h�e� �l�a�n�d�f�i�l�l�s�.� 

�T�h�e� �c�a�m�e�r�a� �d�i�d� �n�o�t� �a�p�p�e�a�r� �t�o� �p�o�s�e� �t�h�e� �s�a�m�e� �b�a�r�r�i�e�r� �a�s� �d�i�d� �t�h�e� �v�i�d�e�o� �c�a�m�e�r�a�.� �T�h�e� �c�a�m�e�r�a� 

�w�a�s� �a�n� �i�n�t�e�r�m�i�t�t�e�n�t� �b�a�r�n�e�r� �b�r�o�u�g�h�t� �u�p� �a�n�d� �d�o�w�n� �w�h�i�l�e� �t�h�e� �v�i�d�e�o� �c�a�m�e�r�a� �w�a�s� �h�e�l�d� �u�p� 

�c�o�n�s�t�a�n�t�l�y�.� �T�h�e�r�e� �a�r�e� �a�p�p�r�o�x�i�m�a�t�e�l�y� �6�0� �-� �7�0� �s�l�i�d�e�s� �t�h�a�t� �t�e�l�l� �a� �d�e�t�a�i�l�e�d� �s�t�o�r�y� �o�f� �t�h�i�s� �s�t�u�d�y� 

�f�r�o�m� �s�t�a�r�t� �t�o� �f�i�n�i�s�h�.� 

�C�l�a�s�s�r�o�o�m� �a�c�t�i�v�i�t�i�e�s�.� �T�h�e�r�e� �i�s� �a� �w�e�a�l�t�h� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �f�r�o�m� �t�h�e� �w�n�i�t�t�e�n� �a�r�t�i�f�a�c�t�s� �b�y� 

�t�h�e� �s�t�u�d�e�n�t�s�.� �I�n� �s�e�v�e�r�a�l� �a�c�t�i�v�i�t�i�e�s� �s�t�u�d�e�n�t�s� �d�r�e�w� �p�i�c�t�u�r�e�s� �w�i�t�h� �m�a�g�i�c� �m�a�r�k�e�r�s�.� �T�h�e�s�e� 

�i�n�c�l�u�d�e�d� �p�r�e�-� �a�n�d� �p�o�s�t�-�w�e�b�b�i�n�g� �m�a�p�s� �a�n�d� �d�r�a�w�i�n�g�s� �o�f� �r�e�s�t�o�r�e�d� �l�a�n�d�f�i�l�l�s�.� �T�h�e� �s�t�u�d�e�n�t�s� 

�e�n�j�o�y�e�d� �u�s�i�n�g� �t�h�i�s� �m�e�d�i�u�m� �a�s� �a� �m�e�a�n�s� �o�f� �e�x�p�r�e�s�s�i�o�n�.� 

�L�a�r�g�e� �n�e�w�s�p�r�i�n�t� �[�3�6 �� �x� �2�4 ��]� �w�a�s� �u�s�e�d� �f�o�r� �s�e�v�e�r�a�l� �a�c�t�i�v�i�t�i�e�s�.� �O�n�e� �a�c�t�i�v�i�t�y� �w�a�s� �a�n� 

 ��I�s�s�u�e�s� �&� �V�a�l�u�e�s �� �c�h�a�r�t� �t�h�e� �s�t�u�d�e�n�t�s� �c�o�m�p�i�l�e�d� �a�f�t�e�r� �r�e�a�d�i�n�g� �n�e�w�s�p�a�p�e�r� �a�r�t�i�c�l�e�s�.� �T�h�e� 

�n�e�w�s�p�r�i�n�t� �w�a�s� �l�a�r�g�e� �e�n�o�u�g�h� �f�o�r� �e�a�c�h� �p�e�r�s�o�n� �a�t� �t�h�e� �t�a�b�l�e� �t�o� �p�a�r�t�i�c�i�p�a�t�e�.� �T�h�e� �p�a�p�e�r� �w�a�s� �a�l�s�o� 

�b�i�g� �e�n�o�u�g�h� �t�h�a�t� �t�h�e� �c�l�a�s�s� �c�o�u�l�d� �s�e�e� �w�h�e�n� �i�t� �w�a�s� �s�h�a�r�e�d� �i�n� �g�r�o�u�p� �p�r�e�s�e�n�t�a�t�i�o�n�s�.� 

�S�i�m�u�l�a�t�e�d� �l�e�t�t�e�r�s�.� �O�n�e� �o�f� �t�h�e� �a�c�t�i�v�i�t�i�e�s� �t�h�a�t� �g�a�v�e� �i�n�s�i�g�h�t� �t�o� �t�h�e� �s�t�u�d�e�n�t�s �� �t�h�i�n�k�i�n�g� 

�w�a�s� �t�h�e� �s�i�m�u�l�a�t�e�d� �l�e�t�t�e�r�s� �t�o� �t�h�e� �d�i�r�e�c�t�o�r� �o�f� �t�h�e� �R�o�a�n�o�k�e� �V�a�l�l�e�y� �R�e�s�o�u�r�c�e� �A�u�t�h�o�r�i�t�y� 

�(�R�V�R�A�)�.� �I�n� �t�h�e�s�e� �l�e�t�t�e�r�s�,� �t�h�e� �s�t�u�d�e�n�t�s� �a�s�k�e�d� �q�u�e�s�t�i�o�n�s�,� �m�a�d�e� �o�b�s�e�r�v�a�t�i�o�n�s�,� �a�n�d� �v�o�i�c�e�d� 

�t�h�e�i�r� �c�o�n�c�e�r�n�s� �a�b�o�u�t� �t�h�e�i�r� �t�r�i�p� �t�o� �t�h�e� �R�o�a�n�o�k�e� �R�e�g�i�o�n�a�l� �L�a�n�d�f�i�l�l� �a�n�d� �t�h�e� �S�m�i�t�h� �M�o�u�n�t�a�i�n� 

�G�a�p� �L�a�n�d�f�i�l�l�.� �J�o�h�n� �h�a�d� �t�h�e� �s�t�u�d�e�n�t�s� �e�x�c�h�a�n�g�e� �l�e�t�t�e�r�s� �a�n�d� �r�e�s�p�o�n�d� �a�s� �t�h�e�y� �t�h�o�u�g�h�t� �t�h�e� 

�d�i�r�e�c�t�o�r� �o�f� �t�h�e� �l�a�n�d�f�i�l�l� �w�o�u�l�d� �h�a�v�e� �r�e�s�p�o�n�d�e�d�.� �T�h�e�s�e� �l�e�t�t�e�r� �e�x�c�h�a�n�g�e�s� �s�h�o�w�e�d� �t�h�a�t� �s�t�u�d�e�n�t�s� 

�w�e�r�e� �a�w�a�r�e� �o�f� �t�h�e� �p�o�l�i�t�i�c�a�l�,� �s�o�c�i�a�l�,� �a�n�d� �e�c�o�n�o�m�i�c� �i�s�s�u�e�s� �t�h�a�t� �a�f�f�e�c�t�e�d� �t�h�e� �c�o�n�s�t�r�u�c�t�i�o�n� �a�n�d� 

�m�a�n�a�g�e�m�e�n�t� �o�f� �l�a�n�d�f�i�l�l�s� �(�s�e�e� �A�p�p�e�n�d�i�x� �D�)�.� 

�R�e�a�c�t�i�o�n� �p�a�p�e�r�s�.� �O�n� �s�e�v�e�r�a�l� �o�c�c�a�s�i�o�n�s�,� �s�t�u�d�e�n�t�s� �w�r�o�t�e� �r�e�a�c�t�i�o�n� �p�a�p�e�r�s� �t�o� �a� �g�u�e�s�t� 

�s�p�e�a�k�e�r� �o�r� �t�o� �t�a�k�i�n�g� �a� �t�r�i�p�.� �T�h�e�s�e� �p�a�p�e�r�s� �w�e�r�e� �u�s�u�a�l�l�y� �o�n�e� �p�a�g�e� �a�n�d� �d�i�d� �n�o�t� �r�e�q�u�i�r�e� 

�4�5



�r�e�s�e�a�r�c�h�.� �J�o�h�n� �h�a�d� �t�h�e� �s�t�u�d�e�n�t�s� �w�r�i�t�e� �w�h�a�t� �t�h�e�y� �l�i�k�e�d� �a�n�d� �d�i�s�l�i�k�e�d� �a�b�o�u�t� �t�h�e�i�r� �f�i�e�l�d� �t�r�i�p�s� �t�o� 

�t�h�e� �l�a�n�d�f�i�l�l�s� �a�n�d� �t�o� �E�x�p�l�o�r�e� �P�a�r�k� �w�h�e�n� �w�e� �d�i�d� �t�h�e� �S�o�c�i�e�t�y� �o�f� �F�o�r�e�s�t�e�r ��s� �h�i�k�e� �(�s�e�e� �A�p�p�e�n�d�i�x� 

�D�)�.� �S�t�u�d�e�n�t�s� �a�l�s�o� �w�r�o�t�e� �t�h�e�i�r� �r�e�a�c�t�i�o�n�s� �t�o� �D�r�.� �C�a�i�r�n ��s� �s�p�e�e�c�h� �a�n�d� �t�o� �t�h�e� �f�i�n�a�l� �d�a�y� �w�h�e�n� 

�t�h�e�y� �g�a�v�e� �g�r�o�u�p� �p�r�e�s�e�n�t�a�t�i�o�n�s� �b�e�f�o�r�e� �t�h�e� �g�u�e�s�t�s� �(�s�e�e� �A�p�p�e�n�d�i�x� �C�)�.� 

�J�o�u�r�n�a�l�s�.� �S�t�u�d�e�n�t�s� �w�e�r�e� �a�s�k�e�d� �t�o� �k�e�e�p� �r�e�f�l�e�c�t�i�v�e� �j�o�u�r�n�a�l�s� �(�s�e�e� �A�p�p�e�n�d�i�x� �D�)�.� �T�h�e�y� 

�w�r�o�t�e� �i�n� �j�o�u�r�n�a�l�s� �e�a�c�h� �w�e�e�k� �a�t� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� �s�t�u�d�y�.� �A�s� �w�e� �p�r�o�g�r�e�s�s�e�d�,� �i�t� �w�a�s� 

�d�e�c�i�d�e�d� �t�h�a�t� �r�e�a�c�t�i�o�n� �p�a�p�e�r�s� �w�r�i�t�t�e�n� �i�m�m�e�d�i�a�t�e�l�y� �f�o�l�l�o�w�i�n�g� �a�n� �a�c�t�i�v�i�t�y� �s�e�r�v�e�d� �t�h�e� �s�a�m�e� 

�p�u�r�p�o�s�e�.� �T�h�e� �j�o�u�r�n�a�l� �w�r�i�t�i�n�g� �w�a�s� �s�t�o�p�p�e�d� �a�s� �s�t�u�d�e�n�t�s� �b�e�c�a�m�e� �i�n�v�o�l�v�e�d� �i�n� �o�t�h�e�r� �a�c�t�i�v�i�t�i�e�s� 

�o�f� �t�h�e� �s�t�u�d�y�.� �W�e� �t�r�i�e�d� �t�o� �b�e� �c�o�g�n�i�z�a�n�t� �o�f� �t�h�e� �a�m�o�u�n�t� �o�f� �p�a�p�e�r� �w�o�r�k� �t�h�e� �s�t�u�d�e�n�t�s� �w�e�r�e� 

�a�s�k�e�d� �t�o� �p�r�o�d�u�c�e� �a�n�d� �b�e� �r�e�a�s�o�n�a�b�l�e� �i�n� �o�u�r� �e�x�p�e�c�t�a�t�i�o�n�s�.� 

�G�r�o�u�p� �r�e�p�o�r�t�s�.� �T�h�e� �s�t�u�d�e�n�t�s� �h�a�d� �t�w�o� �g�r�o�u�p� �r�e�p�o�r�t�s�.� �T�h�e�i�r� �f�i�r�s�t� �r�e�p�o�r�t� �w�a�s� �d�u�e� 

�D�e�c�e�m�b�e�r� �1�4� �o�n� �t�h�e�  ��C�l�o�s�i�n�g�,� �O�p�e�n�i�n�g� �&� �A�l�t�e�r�n�a�t�i�v�e�s� �t�o� �a� �L�a�n�d�f�i�l�l�. �� �T�w�o� �t�a�b�l�e�s� �h�a�d� �t�h�e� 

�s�a�m�e� �t�o�p�i�c� �b�u�t� �e�a�c�h� �t�a�b�l�e� �d�i�d� �i�t�s� �o�w�n� �r�e�s�e�a�r�c�h�.� �T�h�e� �t�o�p�i�c�s� �w�e�r�e�:� �(�1�)� �A�l�t�e�r�n�a�t�i�v�e�s� �t�o� 

�L�a�n�d�f�i�l�l�s�;� �(�2�)� �C�l�o�s�i�n�g�,� �M�o�n�i�t�o�r�i�n�g� �&� �R�e�c�l�a�i�m�i�n�g� �a� �L�a�n�d�f�i�l�l�;� �a�n�d�,� �(�3�)� �O�p�e�n�i�n�g� �&� 

�M�o�n�i�t�o�r�i�n�g� �a� �N�e�w� �L�a�n�d�f�i�l�l�.� �T�h�e�s�e� �t�o�p�i�c�s� �c�o�v�e�r�e�d� �b�a�s�i�c� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �l�a�n�d�f�i�l�l�s�.� �T�h�e� 

�s�t�u�d�e�n�t�s� �g�a�v�e� �t�h�e�i�r� �p�r�e�s�e�n�t�a�t�i�o�n�s� �u�s�i�n�g� �o�v�e�r�h�e�a�d�s� �a�n�d� �p�o�s�t�e�r�s�.� �T�h�e�y� �a�l�s�o� �t�u�r�n�e�d� �i�n�a� 

�w�r�i�t�t�e�n� �r�e�p�o�r�t� �(�s�e�e� �A�p�p�e�n�d�i�x� �E�)�.� 

�O�n� �M�a�r�c�h� �3�1�,� �t�h�e� �s�t�u�d�e�n�t�s� �g�a�v�e� �t�h�e�i�r� �f�i�n�a�l� �p�a�p�e�r� �a�n�d� �c�o�n�c�l�u�s�i�o�n�s�.� �T�h�i�s� �f�i�n�a�l� �r�e�p�o�r�t� 

�d�e�t�a�i�l�e�d� �t�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�e�i�r� �e�x�p�e�r�i�m�e�n�t�,� �m�e�t�h�o�d�,� �d�a�t�a�,� �a�n�d� �c�o�n�c�l�u�s�i�o�n�s�.� �E�a�c�h� �t�a�b�l�e� �h�a�d� 

�a�p�p�r�o�x�i�m�a�t�e�l�y� �5� �m�i�n�u�t�e�s� �t�o� �p�r�e�s�e�n�t� �t�h�e�i�r� �r�e�p�o�r�t� �u�s�i�n�g� �a� �v�i�s�u�a�l� �a�i�d�.� �T�h�i�s� �p�r�e�s�e�n�t�a�t�i�o�n� �w�a�s� 

�d�o�n�e� �a�s� �t�h�e� �c�u�l�m�i�n�a�t�i�n�g� �a�c�t�i�v�i�t�y�.� �R�e�p�r�e�s�e�n�t�a�t�i�v�e�s� �f�r�o�m� �V�i�r�g�i�n�i�a� �T�e�c�h�,� �E�x�p�l�o�r�e� �P�a�r�k�,� �t�h�e� 

�R�o�a�n�o�k�e� �V�a�l�l�e�y� �R�e�s�o�u�r�c�e� �A�u�t�h�o�r�i�t�y�,� �a�n�d� �t�h�e� �R�o�a�n�o�k�e� �C�o�u�n�t�y� �B�o�a�r�d� �o�f� �S�u�p�e�r�v�i�s�o�r�s� �j�o�i�n�e�d� 

�t�h�e� �c�l�a�s�s� �f�o�r� �t�h�e� �p�r�e�s�e�n�t�a�t�i�o�n� �a�n�d� �d�i�s�c�u�s�s�i�o�n�.� �(�S�e�e� �A�p�p�e�n�d�i�x� �G� �f�o�r� �a� �c�o�p�y� �o�f� �t�h�e�i�r� �r�e�p�o�r�t�)�.� 

�E�x�i�t� �s�l�i�p�s�.� �I�n� �P�h�a�s�e� �I�I�,� �s�t�u�d�e�n�t�s� �a�t� �P�a�t�r�i�c�k� �H�e�n�r�y� �d�i�d� �e�x�i�t� �s�l�i�p�s� �a�f�t�e�r� �t�h�e� �w�e�b�b�i�n�g� 

�a�c�t�i�v�i�t�y�,� �t�h�e� �f�i�e�l�d� �t�r�i�p�,� �a�n�d� �G�i�n�n�y ��s� �t�a�l�k�.� �O�n� �t�h�e�s�e� �e�x�i�t� �s�l�i�p�s�,� �s�t�u�d�e�n�t�s� �c�o�u�l�d� �a�s�k� �q�u�e�s�t�i�o�n�s�,� 

�m�a�k�e� �o�b�s�e�r�v�a�t�i�o�n�s�,� �o�r� �g�i�v�e� �o�p�i�n�i�o�n�s� �a�b�o�u�t� �t�h�e� �c�l�a�s�s�.� �S�t�u�d�e�n�t�s� �d�i�d� �t�h�e� �e�x�i�t� �s�l�i�p�s� �i�n� �c�l�a�s�s� 
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�a�n�d� �t�u�r�n�e�d� �t�h�e�m� �i�n� �a�s� �t�h�e�y� �l�e�f�t�.� �N�o� �o�t�h�e�r� �d�a�t�a� �e�x�c�e�p�t� �r�e�s�e�a�r�c�h� �d�a�t�a� �t�h�a�t� �w�a�s� �u�s�e�d� �b�y� �M�a�r�a� 

�w�a�s� �c�o�l�l�e�c�t�e�d� �f�r�o�m� �t�h�e�s�e� �s�t�u�d�e�n�t�s� �i�n� �P�h�a�s�e� �I�]�.� 

�T�h�e� �R�e�s�e�a�r�c�h�e�r ��s� �J�o�u�r�n�a�l� 

�A� �j�o�u�r�n�a�l� �w�a�s� �k�e�p�t� �t�h�a�t� �i�n�c�l�u�d�e�d� �r�e�f�l�e�c�t�i�o�n�s� �o�n� �e�a�c�h� �t�r�i�p� �t�a�k�e�n� �t�o� �t�h�e� �R�o�a�n�o�k�e� 

�V�a�l�l�e�y� �G�o�v�e�r�n�o�r ��s� �S�c�h�o�o�l�,� �P�a�t�r�i�c�k� �H�e�n�r�y�,� �t�h�e� �l�a�n�d�f�i�l�l�,� �o�r� �w�h�e�n� �m�e�e�t�i�n�g� �w�i�t�h� �E�x�p�l�o�r�e� �o�r� 

�R�o�a�n�o�k�e� �V�a�l�l�e�y� �R�e�s�o�u�r�c�e� �A�u�t�h�o�r�i�t�y�.� �(�S�e�e� �A�p�p�e�n�d�i�x� �A�.�)� �I�n� �t�h�e� �b�e�g�i�n�n�i�n�g� �t�h�e� �j�o�u�r�n�a�l� �w�a�s� �a� 

�f�a�c�t�u�a�l� �a�c�c�o�u�n�t� �o�f� �w�h�a�t� �h�a�p�p�e�n�e�d�.� �H�o�w�e�v�e�r� �a�s� �t�i�m�e� �p�a�s�s�e�d�,� �i�t� �b�e�c�a�m�e� �m�o�r�e� �r�e�f�l�e�c�t�i�v�e� �a�n�d� 

�a�s� �t�h�e� �s�t�o�r�y� �w�a�s� �b�e�i�n�g� �w�r�i�t�t�e�n�,� �t�h�e�s�e� �n�o�t�e�s� �w�e�r�e� �i�m�p�o�r�t�a�n�t� �i�n� �r�e�m�e�m�b�e�r�i�n�g� �e�v�e�n�t�s� �a�n�d� 

�i�m�p�r�e�s�s�i�o�n�s�.� �T�h�e� �j�o�u�r�n�a�l�,� �a�u�d�i�o� �t�a�p�e�s�,� �a�n�d� �v�i�d�e�o� �t�a�p�e�s� �a�s�s�i�s�t�e�d� �i�n� �r�e�c�o�n�s�t�r�u�c�t�i�n�g� �t�h�e� 

�a�c�t�i�v�i�t�i�e�s� �a�n�d� �e�v�e�n�t�s�.� 

�Q�u�e�s�t�i�o�n�n�a�i�r�e� 

�A� �q�u�e�s�t�i�o�n�n�a�i�r�e� �w�a�s� �c�o�n�s�t�r�u�c�t�e�d� �f�o�r� �t�h�e� �s�t�u�d�e�n�t�s� �a�t� �t�h�e� �e�n�d� �o�f� �t�h�e� �s�t�u�d�y� �(�s�e�e� 

�A�p�p�e�n�d�i�x� �F�)�.� �Q�u�e�s�t�i�o�n�s� �a�b�o�u�t� �t�h�e�i�r� �l�i�f�e� �h�i�s�t�o�r�y� �a�n�d� �h�o�w� �t�h�e�y� �f�e�l�t� �a�b�o�u�t� �t�h�e� �s�t�u�d�y�,� 

�c�o�l�l�a�b�o�r�a�t�i�v�e� �w�o�r�k�,� �a�n�d� �S�T�S� �p�r�o�j�e�c�t�s� �w�e�r�e� �a�s�k�e�d�.� �I�t� �h�a�d� �a�l�r�e�a�d�y� �b�e�e�n� �d�e�c�i�d�e�d� �t�o� �e�x�t�e�n�d� 

�t�h�e� �p�l�a�n�t� �l�a�b� �w�h�e�n� �t�h�e� �s�t�u�d�e�n�t�s� �w�e�r�e� �g�i�v�e�n� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�.� �S�o�m�e� �t�h�o�u�g�h�t� �w�a�s� �g�i�v�e�n� �t�o� 

�w�a�i�t�i�n�g� �u�n�t�i�l� �w�e� �r�e�a�l�l�y�  ��f�i�n�i�s�h�e�d�, �� �b�u�t� �i�t� �w�a�s� �d�e�c�i�d�e�d� �t�h�a�t� �s�o�m�e� �o�f� �t�h�e� �i�n�t�e�n�s�i�t�y� �o�f� �t�h�e� 

�s�t�u�d�e�n�t�s �� �f�e�e�l�i�n�g�s� �m�i�g�h�t� �b�e� �l�o�s�t� �w�h�i�l�e� �t�h�e�y� �w�e�r�e� �o�u�t� �f�o�r� �t�h�e� �r�e�m�a�i�n�d�e�r� �o�f� �D�e�c�e�m�b�e�r� �a�n�d� �t�h�e� 

�m�o�n�t�h� �o�f� �J�a�n�u�a�r�y� �f�o�r� �I�n�t�e�r�c�e�s�s�i�o�n�.� �A�n�s�w�e�r�s� �t�h�e� �s�t�u�d�e�n�t�s� �g�a�v�e� �o�n� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �h�e�l�p�e�d� 

�t�o� �f�o�r�m�u�l�a�t�e� �q�u�e�s�t�i�o�n�s� �f�o�r� �t�h�e� �i�n�t�e�r�v�i�e�w�.� 

�I�n�t�e�r�v�i�e�w�s� 

�I�n� �a�d�d�i�t�i�o�n� �t�o� �a� �q�u�e�s�t�i�o�n�n�a�i�r�e�,� �i�n�t�e�r�v�i�e�w�s� �w�e�r�e� �a�l�s�o� �c�o�n�d�u�c�t�e�d� �w�i�t�h� �t�h�e� �s�t�u�d�e�n�t�s� 

�(�s�e�e� �A�p�p�e�n�d�i�x� �F�)�.� �T�h�e� �p�u�r�p�o�s�e� �o�f� �i�n�t�e�r�v�i�e�w�i�n�g� �t�h�e� �p�a�r�t�i�c�i�p�a�n�t�s� �w�a�s� �t�o� �h�a�v�e� �a�n�o�t�h�e�r� �w�a�y� �t�o� 

�s�e�e� �t�h�e� �w�o�r�l�d� �t�h�r�o�u�g�h� �t�h�e� �e�y�e�s� �o�f� �t�h�e� �p�e�o�p�l�e� �s�t�u�d�i�e�d� �(�E�l�y�,� �e�t� �a�l�.�,� �1�9�9�1�)�.� �J�o�h�n� �a�n�d� �M�a�r�a� 

�h�a�d� �q�u�e�s�t�i�o�n�s� �t�h�e�y� �w�a�n�t�e�d� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �i�n�t�e�r�v�i�e�w�s�.� 
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�T�h�e� �i�n�t�e�r�v�i�e�w�s� �w�e�r�e� �s�e�m�i�-�s�t�r�u�c�t�u�r�e�d�.� �Q�u�e�s�t�i�o�n�s� �h�a�d� �b�e�e�n� �d�e�s�i�g�n�e�d� �t�o� �o�b�t�a�i�n� �c�e�r�t�a�i�n� 

�n�e�e�d�e�d� �i�n�f�o�r�m�a�t�i�o�n� �w�i�t�h� �t�h�e� �r�e�a�l�i�z�a�t�i�o�n� �t�h�a�t� �t�h�e� �o�p�p�o�r�t�u�n�i�t�y� �t�o� �s�e�e� �h�o�w� �t�h�e� �i�n�t�e�r�v�i�e�w�e�e�s� 

�w�o�u�l�d� �s�t�r�u�c�t�u�r�e� �t�h�e� �t�o�p�i�c� �m�i�g�h�t� �b�e� �l�o�s�t� �(�B�o�g�d�a�n� �&� �B�i�k�l�e�n�,� �1�9�8�2�)�.� �H�o�w�e�v�e�r�,� �i�f� �t�h�e� 

�i�n�t�e�r�v�i�e�w�e�e�s� �s�h�i�f�t�e�d� �t�h�e� �c�o�n�v�e�r�s�a�t�i�o�n�,� �t�h�e� �q�u�e�s�t�i�o�n�s� �f�o�l�l�o�w�e�d� �t�h�e� �s�h�i�f�t� �(�H�i�t�c�h�c�o�c�k� �&� 

�H�u�g�h�e�s�,� �1�9�8�9�)�.� �T�h�e� �i�n�t�e�r�v�i�e�w�s� �i�n�i�t�i�a�l�l�y� �b�e�g�a�n� �a�s� �i�n�d�i�v�i�d�u�a�l� �i�n�t�e�r�v�i�e�w�s�.� �T�h�i�s� �w�a�s� �d�o�n�e� 

�o�n� �d�a�y�s� �t�h�e� �s�t�u�d�e�n�t�s� �w�e�r�e� �d�o�i�n�g� �i�n�f�o�r�m�a�l� �a�c�t�i�v�i�t�i�e�s� �s�o� �a�s� �t�o� �n�o�t� �i�n�t�e�r�f�e�r�e� �w�i�t�h� �t�h�e�i�r� �c�l�a�s�s�.� 

�E�v�e�n�t�u�a�l�l�y�,� �i�t� �w�a�s� �d�e�c�i�d�e�d� �b�e�c�a�u�s�e� �o�f� �t�i�m�e� �c�o�n�s�t�r�a�i�n�t�s�,� �t�o� �i�n�t�e�r�v�i�e�w� �e�a�c�h� �t�a�b�l�e� �c�o�l�l�e�c�t�i�v�e�l�y�.� 

�I�n� �s�o�m�e� �g�r�o�u�p�s�,� �s�t�u�d�e�n�t�s� �w�h�o� �d�o�m�i�n�a�t�e�d� �t�h�e� �t�a�b�l�e� �c�o�n�v�e�r�s�a�t�i�o�n� �d�u�r�i�n�g� �a�c�t�i�v�i�t�i�e�s� �a�l�s�o� �t�r�i�e�d� 

�t�o� �d�o�m�i�n�a�t�e� �t�h�e� �i�n�t�e�r�v�i�e�w�.� �T�h�i�s� �i�s� �n�o�t� �a�n� �u�n�c�o�m�m�o�n� �o�c�c�u�r�r�e�n�c�e� �i�n� �g�r�o�u�p� �i�n�t�e�r�v�i�e�w�s� 

�(�B�o�g�d�a�n� �&� �B�i�k�l�e�n�,� �1�9�8�2�)�.� �T�h�e� �q�u�e�s�t�i�o�n�s� �w�e�r�e� �p�u�r�p�o�s�e�f�u�l�l�y� �s�t�r�u�c�t�u�r�e�d� �s�o� �e�a�c�h� �p�e�r�s�o�n� �h�a�d� 

�a�n� �o�p�p�o�r�t�u�n�i�t�y� �t�o� �s�p�e�a�k�.� �I�n� �o�t�h�e�r� �g�r�o�u�p�s�,� �t�h�e� �d�y�n�a�m�i�c�s� �o�f� �t�h�e� �g�r�o�u�p� �m�o�v�e�d� �t�h�e� �i�n�t�e�r�v�i�e�w� 

�a�l�o�n�g� �a�n�d� �s�t�i�m�u�l�a�t�e�d� �t�a�l�k� �(�B�o�g�d�a�n� �&� �B�i�k�l�e�n�,� �1�9�8�2�)�.� �E�v�e�n� �t�h�o�u�g�h� �a�l�l� �t�a�b�l�e�s� �i�n� �t�h�e� �c�l�a�s�s� �h�a�d� 

�n�o�t� �b�e�e�n� �a� �f�o�c�u�s� �i�n� �t�h�e� �s�t�u�d�y�,� �a�l�l� �t�a�b�l�e�s� �w�e�r�e� �i�n�t�e�r�v�i�e�w�e�d�.� �T�h�i�s� �w�a�s� �d�o�n�e� �b�e�c�a�u�s�e� �e�v�e�r�y�o�n�e� 

�h�a�d� �s�o�m�e�t�h�i�n�g� �t�o� �s�a�y�,� �a�n�d� �i�t� �w�a�s� �i�m�p�o�r�t�a�n�t� �f�o�r� �n�o� �t�a�b�l�e� �t�o� �f�e�e�l� �t�h�e�y� �h�a�d� �b�e�e�n�  ��s�l�i�g�h�t�e�d �� 

�d�u�r�i�n�g� �t�h�i�s� �s�t�u�d�y� �(�B�o�g�d�a�n� �&� �B�i�k�l�e�n�,� �1�9�8�2�)�.� 

�M�a�k�i�n�g� �S�e�n�s�e� �o�f� �t�h�e� �A�n�a�l�y�s�i�s� 

�W�h�a�t� �i�s� �A�n�a�l�y�s�i�s�?� 

�W�h�a�t� �i�s� �a�n�a�l�y�s�i�s� �a�n�d� �h�o�w� �t�o� �d�o� �i�t� �a�r�e� �q�u�e�s�t�i�o�n�s� �m�o�s�t� �d�o�c�t�o�r�a�l� �s�t�u�d�e�n�t�s� �a�s�k�.� 

�B�o�g�d�a�n� �a�n�d� �B�i�k�l�e�n� �(�1�9�8�2�)� �s�t�a�t�e�,�  ��D�a�t�a� �a�n�a�l�y�s�i�s� �i�s� �t�h�e� �p�r�o�c�e�s�s� �o�f� �s�y�s�t�e�m�a�t�i�c�a�l�l�y� �s�e�a�r�c�h�i�n�g� 

�a�n�d� �a�r�r�a�n�g�i�n�g� �t�h�e� �i�n�t�e�r�v�i�e�w� �t�r�a�n�s�c�r�i�p�t�s�,� �f�i�e�l�d� �n�o�t�e�s�,� �a�n�d� �o�t�h�e�r� �m�a�t�e�r�i�a�l�s� �t�h�a�t� �y�o�u� �a�c�c�u�m�u�l�a�t�e� 

�t�o� �i�n�c�r�e�a�s�e� �y�o�u�r� �o�w�n� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e�m� �a�n�d� �t�o� �e�n�a�b�l�e� �y�o�u� �t�o� �p�r�e�s�e�n�t� �w�h�a�t� �y�o�u� �h�a�v�e� 

�d�i�s�c�o�v�e�r�e�d� �t�o� �o�t�h�e�r�s �� �(�p�.� �1�4�5�)�.� �M�y� �g�o�a�l� �w�a�s� �t�o� �m�a�k�e� �s�e�n�s�e� �o�f� �t�h�i�s� �s�t�u�d�y� �a�n�d� �p�r�e�s�e�n�t� �i�t� �t�o� 

�o�t�h�e�r�s�.� 

�T�h�i�s� �s�t�u�d�y� �w�a�s� �a� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �l�o�o�k�i�n�g� �b�o�t�h� �a�t� �t�h�e� �s�u�r�f�a�c�e� �o�f� �c�u�l�t�u�r�a�l� �m�e�a�n�i�n�g�s� 

�a�n�d� �a� �f�e�w� �s�e�l�e�c�t�e�d� �d�o�m�a�i�n�s� �i�n�-�d�e�p�t�h� �(�S�p�r�a�d�l�e�y�,� �1�9�8�0�)�.� �T�h�o�s�e� �w�h�o� �a�d�v�o�c�a�t�e� �a�n� �i�n�-�d�e�p�t�h� 
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�a�n�a�l�y�s�i�s� �b�e�l�i�e�v�e� �c�u�l�t�u�r�a�l� �m�e�a�n�i�n�g� �i�s� �c�o�m�p�l�e�x� �a�n�d� �i�f� �w�e� �l�o�o�k� �a�t� �e�v�e�r�y�t�h�i�n�g�,� �w�e� �n�e�v�e�r� �l�o�o�k� 

�d�e�e�p� �e�n�o�u�g�h� �t�o� �u�n�d�e�r�s�t�a�n�d� �(�S�p�r�a�d�l�e�y�,� �1�9�8�0�)�.� �A�t� �t�h�e� �o�t�h�e�r� �c�o�n�t�i�n�u�u�m�,� �a�d�v�o�c�a�t�e�s� �o�f� �s�u�r�f�a�c�e� 

�a�n�a�l�y�s�i�s� �d�e�c�l�a�r�e� �t�h�a�t� �e�t�h�n�o�g�r�a�p�h�e�r�s� �n�e�e�d� �t�o� �l�o�o�k� �a� �c�u�l�t�u�r�e�  ��h�o�l�i�s�t�i�c�a�l�l�y�. �� �T�h�e�y� �b�e�l�i�e�v�e� �i�f� �o�n�e� 

�l�o�o�k�s� �a�t� �t�h�e� �w�h�o�l�e� �p�i�c�t�u�r�e� �a�n�d� �s�e�e� �r�e�l�a�t�i�o�n�s�h�i�p�s�,� �o�n�e� �c�a�n� �g�o� �b�a�c�k� �a�n�d� �l�o�o�k� �w�i�t�h� �m�o�r�e� 

�d�e�t�a�i�l�.�.�.�i�f� �t�i�m�e� �p�e�r�m�i�t�s� �(�S�p�r�a�d�l�e�y�,� �1�9�8�0�)�.� �I�n� �t�h�i�s� �s�t�u�d�y�,� �t�h�e� �s�u�r�f�a�c�e� �c�u�l�t�u�r�e� �o�f� �j�u�n�i�o�r� �a�n�d� 

�s�e�n�i�o�r� �b�i�o�l�o�g�y� �s�t�u�d�e�n�t�s� �a�n�d� �h�o�w� �t�h�e�y� �m�a�d�e� �s�e�n�s�e� �o�f� �a�n� �S�T�S� �p�r�o�j�e�c�t� �w�a�s� �o�b�s�e�r�v�e�d�.� �T�h�a�t� 

�s�a�m�e� �c�u�l�t�u�r�e� �a�s� �i�t� �p�e�r�t�a�i�n�e�d� �t�o� �c�o�l�l�a�b�o�r�a�t�i�o�n�,� �c�o�n�s�t�r�u�c�t�i�v�i�s�m�,� �a�n�d� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g� �w�a�s� �a�l�s�o� 

�i�n�v�e�s�t�i� �g�a�t�e�d�.� 

�A� �l�a�r�g�e� �p�o�r�t�i�o�n� �o�f� �t�h�e� �d�a�t�a� �c�o�n�s�i�s�t�e�d� �o�f� �6�0� �a�u�d�i�o� �t�a�p�e�s� �w�h�i�c�h� �h�a�v�e� �b�e�e�n� �l�i�s�t�e�n�e�d� 

�t�o�,� �t�r�a�n�s�c�r�i�b�e�d� �a�n�d� �a�n�a�l�y�z�e�d�.� �T�h�e�s�e� �a�u�d�i�o� �t�a�p�e�s� �h�a�v�e� �a�l�s�o� �b�e�e�n� �t�r�i�a�n�g�u�l�a�t�e�d� �w�i�t�h� �o�t�h�e�r� �d�a�t�a� 

�s�o�u�r�c�e�s�.� �E�i�g�h�t� �v�i�d�e�o� �f�i�l�m�s� �w�e�r�e� �v�i�e�w�e�d� �a�n�d� �n�o�t�e�s� �m�a�d�e� �a�b�o�u�t� �t�h�e� �s�e�q�u�e�n�c�e� �o�f� �e�v�e�n�t�s� �a�n�d� 

�e�v�i�d�e�n�c�e� �o�f� �c�u�l�t�u�r�a�l� �p�a�t�t�e�r�n�s�.� �I�n� �a�d�d�i�t�i�o�n�,� �t�h�e� �s�t�u�d�e�n�t�s� �t�u�r�n�e�d� �i�n� �e�i�g�h�t� �s�e�t�s� �o�f� �p�a�p�e�r�s� �a�n�d� 

�f�o�u�r� �l�a�r�g�e� �n�e�w�s�p�r�i�n�t� �s�h�e�e�t�s� �t�h�e�y� �u�s�e�d� �i�n� �g�r�o�u�p� �w�o�r�k�.� �T�h�e� �n�e�x�t� �s�e�c�t�i�o�n� �e�x�p�l�a�i�n�s� �t�h�e� �m�e�t�h�o�d� 

�f�o�r� �a�n�a�l�y�z�i�n�g� �t�h�e� �a�u�d�i�o� �a�n�d� �v�i�d�e�o� �t�a�p�e�s�,� �a�n�d� �w�r�i�t�t�e�n� �a�r�t�i�f�a�c�t�s�.� 

�A�n�a�l�y�z�i�n�g� �a�u�d�i�o� �a�n�d� �v�i�d�e�o� �t�a�p�e�s� 

�M�a�r�a� �a�c�c�o�m�p�a�n�i�e�d� �m�e� �t�o� �R�o�a�n�o�k�e� �o�n� �m�o�s�t� �d�a�y�s�.� �O�n� �t�h�e� �w�a�y� �h�o�m�e�,� �t�h�e� �t�a�p�e� �w�a�s� 

�p�l�a�y�e�d� �o�n� �t�h�e� �c�a�r� �t�a�p�e� �p�l�a�y�e�r�.� �T�h�i�s� �a�l�l�o�w�e�d� �a� �f�a�m�i�l�i�a�r�i�t�y� �t�o� �b�e� �g�a�i�n�e�d� �w�i�t�h� �t�h�e� �t�a�p�e� �b�e�f�o�r�e� 

�t�r�a�n�s�c�r�i�b�i�n�g� �o�r� �f�o�r�m�a�l� �a�n�a�l�y�s�i�s� �(�H�i�t�c�h�c�o�c�k� �&� �H�u�g�h�e�s�,� �1�9�8�9�)�.� �M�a�r�a� �a�n�d� �I� �t�a�l�k�e�d� �a�b�o�u�t� 

�w�h�a�t� �h�a�p�p�e�n�e�d� �o�n� �t�h�e� �t�a�p�e�.� �N�o� �w�r�i�t�t�e�n� �n�o�t�e�s� �w�e�r�e� �m�a�d�e� �a�t� �t�h�i�s� �t�i�m�e�,� �b�u�t� �m�e�n�t�a�l� �n�o�t�e�s� �w�e�r�e� 

�m�a�d�e� �c�o�n�c�e�r�n�i�n�g� �s�t�u�d�e�n�t�s �� �l�a�n�g�u�a�g�e� �a�n�d� �b�e�h�a�v�i�o�r�.� 

�I�f� �a� �v�i�d�e�o� �t�a�p�e� �w�a�s� �m�a�d�e� �o�f� �a�n� �a�c�t�i�v�i�t�y�,� �i�t� �w�a�s� �w�a�t�c�h�e�d� �t�o� �u�n�d�e�r�s�t�a�n�d� �t�h�e� �s�e�q�u�e�n�c�e� 

�o�f� �e�v�e�n�t�s�.� �G�e�n�e�r�a�l� �n�o�t�e�s� �w�e�r�e� �m�a�d�e� �o�n� �t�h�e� �c�o�m�p�u�t�e�r�,� �a�n�d� �c�u�l�t�u�r�a�l� �p�a�t�t�e�r�n�s� �o�f� �t�h�e� �s�t�u�d�e�n�t�s� 

�w�e�r�e� �n�o�t�e�d�.�  ��C�u�l�t�u�r�e�, �� �a�c�c�o�r�d�i�n�g� �t�o� �S�p�r�a�d�l�e�y� �(�1�9�8�0�)�,�  ��i�s� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n� �o�f� �t�h�i�n�g�s�,� �t�h�e� 

�m�e�a�n�i�n�g� �g�i�v�e�n� �b�y� �p�e�o�p�l�e� �t�o� �o�b�j�e�c�t�s�,� �p�l�a�c�e�s�,� �a�n�d� �a�c�t�i�v�i�t�i�e�s�. �� �T�h�i�s� �v�i�d�e�o� �w�a�s� �n�o�t� �t�r�a�n�s�c�r�i�b�e�d� 

�f�o�r� �w�h�a�t� �w�a�s� �s�a�i�d�,� �b�u�t� �w�h�a�t� �a�c�t�i�o�n� �t�o�o�k� �p�l�a�c�e�.� 
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�I� �r�e�t�u�r�n�e�d� �t�o� �t�h�e� �a�u�d�i�o� �t�a�p�e� �a�n�d� �t�r�a�n�s�c�r�i�b�e�d� �i�t� �w�h�i�l�e� �r�e�m�e�m�b�e�r�i�n�g� �t�h�e� �s�e�q�u�e�n�c�e� �s�e�e�n� 

�o�n� �t�h�e� �v�i�d�e�o� �t�a�p�e� �(�s�e�e� �A�p�p�e�n�d�i�x� �A�)�.� �M�a�n�y� �o�f� �t�h�e� �a�u�d�i�o� �t�a�p�e�s� �w�e�r�e� �v�e�r�y� �d�i�f�f�i�c�u�l�t� �t�o� 

�t�r�a�n�s�c�r�i�b�e� �b�e�c�a�u�s�e� �t�h�e�r�e� �w�e�r�e� �s�e�v�e�r�a�l� �p�e�o�p�l�e� �a�t� �e�a�c�h� �t�a�b�l�e�,� �s�o�m�e�t�i�m�e�s� �m�o�r�e� �t�h�a�n� �o�n�e� �t�a�l�k�i�n�g� 

�a�t� �a�t�i�m�e�.� �T�h�e�r�e� �w�a�s� �a�l�s�o� �o�f�t�e�n� �b�a�c�k�g�r�o�u�n�d� �n�o�i�s�e� �f�r�o�m� �o�t�h�e�r� �s�t�u�d�e�n�t�s�.� �D�u�r�i�n�g� �t�h�e� �e�a�r�l�y� 

�t�r�a�n�s�c�r�i�b�i�n�g� �p�r�o�c�e�s�s�,� �i�t� �w�a�s� �v�e�r�y� �d�i�f�f�i�c�u�l�t� �t�o� �d�e�t�e�r�m�i�n�e� �w�h�o� �w�a�s� �t�a�l�k�i�n�g�.� �T�h�e� �s�t�u�d�e�n�t�s� �w�e�r�e� 

�n�o�t� �w�e�l�l� �k�n�o�w�n� �t�o� �b�e� �i�d�e�n�t�i�f�i�e�d� �b�y� �t�h�e�i�r� �v�o�i�c�e�s�.� 

�O�n�c�e� �a� �h�a�r�d� �c�o�p�y� �w�a�s� �m�a�d�e� �o�f� �t�h�e� �t�r�a�n�s�c�r�i�p�t�,� �i�t� �w�a�s� �r�e�a�d� �a�n�d� �a�n�a�l�y�t�i�c� �m�e�m�o�s� �w�e�r�e� 

�w�r�i�t�t�e�n� �i�n� �t�h�e� �m�a�r�g�i�n�.� �I�t� �w�a�s� �i�m�p�o�r�t�a�n�t� �t�o� �g�o� �b�e�y�o�n�d� �t�h�e� �d�e�s�c�r�i�p�t�i�o�n�s� �o�f� �w�h�a�t� �h�a�p�p�e�n�e�d� 

�a�n�d� �l�o�o�k� �f�o�r� �c�u�l�t�u�r�a�l� �m�e�a�n�i�n�g� �i�n� �t�h�e� �s�t�u�d�e�n�t�s �� �b�e�h�a�v�i�o�r� �(�S�p�r�a�d�l�e�y�,� �1�9�8�0�)�.� �T�h�e� �f�o�c�u�s� �a�t� �t�h�i�s� 

�t�i�m�e� �w�a�s� �s�t�i�l�l� �b�r�o�a�d�.� �N�e�x�t� �t�o� �t�h�e� �c�u�l�t�u�r�a�l� �s�c�e�n�e�s� �i�n� �t�h�e� �t�r�a�n�s�c�r�i�p�t�i�o�n�s� �w�e�r�e� �w�r�i�t�t�e�n� 

�q�u�e�s�t�i�o�n�s�,� �t�h�e�m�e�s�,� �o�r� �o�t�h�e�r� �e�v�e�n�t�s� �w�i�t�h� �w�h�i�c�h� �t�h�e�r�e� �w�e�r�e� �c�o�n�n�e�c�t�i�o�n�s� �(�S�p�r�a�d�l�e�y�,� �1�9�8�0�)�.� 

�R�e�o�c�c�u�r�r�i�n�g� �t�h�e�m�e�s� �a�n�d� �c�a�t�e�g�o�r�i�e�s� �w�e�r�e� �r�e�l�a�t�e�d� �t�o� �t�h�e� �r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n�s� �(�H�i�t�c�h�c�o�c�k� �&� 

�H�u�g�h�e�s�,� �1�9�8�9�)�.� �I�n�s�i�g�h�t�s� �w�e�r�e� �a�l�s�o� �t�e�s�t�e�d� �b�y� �t�a�l�k�i�n�g� �t�o� �o�r� �f�o�r�m�a�l�l�y� �i�n�t�e�r�v�i�e�w�i�n�g� �t�h�e� 

�s�t�u�d�e�n�t�s� �(�D�e�l�a�m�o�n�t�,� �1�9�9�2�)�.� �A�s� �I� �p�a�r�t�i�c�i�p�a�t�e�d� �i�n� �d�a�t�a� �a�n�a�l�y�s�i�s�,� �t�h�e� �f�o�c�u�s� �s�h�i�f�t�e�d� �w�h�e�n� �o�t�h�e�r� 

�r�e�l�e�v�a�n�t� �q�u�e�s�t�i�o�n�s� �a�p�p�e�a�r�e�d� �(�E�l�y�,� �e�t� �a�l�.�,� �1�9�9�1�)�.� �A�s� �d�a�t�a� �w�a�s� �c�o�m�p�i�l�e�d� �f�r�o�m� �t�r�a�n�s�c�r�i�p�t�i�o�n�s�,� 

�w�r�i�t�t�e�n� �a�r�t�i�f�a�c�t�s�,� �a�n�d� �t�a�l�k�i�n�g� �w�i�t�h� �p�a�r�t�i�c�i�p�a�n�t�s�,� �t�h�e� �f�o�c�u�s� �b�e�c�a�m�e� �m�o�r�e� �r�e�f�i�n�e�d� �(�S�p�r�a�d�l�e�y�,� 

�1�9�8�0�)�.� 

�B�e�c�a�u�s�e� �o�f� �t�h�e� �n�u�m�b�e�r� �o�f� �t�r�a�n�s�c�r�i�p�t�i�o�n�s�,� �t�h�e� �h�a�r�d� �c�o�p�y� �w�a�s� �r�a�r�e�l�y� �r�e�t�u�r�n�e�d� �t�o� �u�n�t�i�l� 

�t�h�e� �v�i�g�n�e�t�t�e� �w�a�s� �r�e�a�d�y� �t�o� �b�e� �w�r�i�t�t�e�n�.� �T�h�e� �e�x�c�e�p�t�i�o�n� �w�a�s� �i�f� �a� �s�u�s�p�e�c�t�e�d� �c�o�n�n�e�c�t�i�o�n� �n�e�e�d�e�d� 

�t�o� �b�e� �v�e�r�i�f�i�e�d�.� �W�h�e�n� �a�l�l� �t�h�e� �t�r�a�n�s�c�r�i�p�t�i�o�n�s� �w�e�r�e� �c�o�m�p�l�e�t�e�d�,� �t�h�e�y� �w�e�r�e� �r�e�a�d� �t�h�r�o�u�g�h� �a�g�a�i�n�,� 

�p�a�g�e�s� �n�u�m�b�e�r�e�d� �a�n�d� �a�n� �o�u�t�l�i�n�e� �m�a�d�e�.� �I�n� �t�h�e� �o�u�t�l�i�n�e� �w�a�s� �t�h�e� �n�a�m�e�,� �d�a�t�e�,� �a�n�d� �p�a�g�e� �n�u�m�b�e�r� 

�o�f� �e�a�c�h� �e�v�e�n�t�.� �U�n�d�e�r� �t�h�e� �n�a�m�e�,� �a� �l�i�s�t� �o�f� �t�h�e� �c�o�m�m�e�n�t�s� �a�n�d� �p�o�s�s�i�b�l�e� �t�h�e�m�e�s� �w�e�r�e� �w�r�i�t�t�e�n�.� 

�T�h�i�s� �g�a�v�e� �a� �q�u�i�c�k� �r�e�f�e�r�e�n�c�e� �t�o� �a�l�l� �m�a�t�e�r�i�a�l�s� �i�n� �t�h�e� �p�r�o�j�e�c�t ��s� �t�r�a�n�s�c�r�i�p�t�i�o�n�s� �w�h�e�n� �l�o�c�a�t�i�n�g� 

�e�v�e�n�t�s�.� �(�S�e�e� �A�p�p�e�n�d�i�x� �A� �f�o�r� �t�r�a�n�s�c�r�i�p�t�i�o�n� �o�u�t�l�i�n�e�.�)� 

�O�f�t�e�n� �s�e�v�e�r�a�l� �w�e�e�k�s� �t�r�a�n�s�p�i�r�e�d� �b�e�t�w�e�e�n� �t�r�a�n�s�c�r�i�b�i�n�g� �a� �t�a�p�e� �a�n�d� �w�r�i�t�i�n�g� �t�h�e� 

�n�a�r�r�a�t�i�v�e�.� �W�h�e�n� �r�e�a�d�y� �t�o� �w�r�i�t�e�,� �i�f� �t�h�e�r�e� �w�a�s� �a� �v�i�d�e�o�,� �i�t� �w�a�s� �w�a�t�c�h�e�d� �a�g�a�i�n�.� �T�h�i�s� �h�e�l�p�e�d� �t�o� 
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 ��r�e�l�i�v�e �� �t�h�e� �e�x�p�e�r�i�e�n�c�e�.� �U�s�i�n�g� �t�h�e� �h�a�r�d� �c�o�p�y� �a�s� �a� �r�e�f�e�r�e�n�c�e�,� �t�h�e� �a�u�d�i�o� �t�a�p�e� �w�a�s� �l�i�s�t�e�n�e�d� �t�o� 

�a�g�a�i�n�.� �H�a�v�i�n�g� �s�o�m�e� �t�i�m�e� �a�w�a�y� �f�r�o�m� �t�h�e� �t�r�a�n�s�c�r�i�p�t�i�o�n� �w�a�s� �i�m�p�o�r�t�a�n�t�.� �S�t�u�d�e�n�t� �v�o�i�c�e�s� �w�e�r�e� 

�d�i�s�t�i�n�g�u�i�s�h�a�b�l�e� �a�n�d� �t�h�e� �m�a�t�e�r�i�a�l� �w�a�s� �m�o�r�e� �f�a�m�i�l�i�a�r�.� �W�o�r�d�s� �t�h�a�t� �b�e�e�n� �u�n�i�n�t�e�l�l�i�g�i�b�l�e� �b�e�f�o�r�e� 

�c�o�u�l�d� �n�o�w� �b�e� �u�n�d�e�r�s�t�o�o�d�.� �L�i�s�t�e�n�i�n�g� �t�o� �t�h�e� �i�n�f�l�e�c�t�i�o�n� �a�n�d� �t�o�n�e� �o�f� �t�h�e� �v�o�i�c�e�s�,� �n�e�w� �m�e�a�n�i�n�g� 

�a�n�d� �i�n�s�i�g�h�t� �w�a�s� �g�a�i�n�e�d� �i�n�t�o� �t�h�e� �s�t�u�d�e�n�t�s �� �d�i�a�l�o�g�u�e�s�.� �T�h�i�s� �h�e�l�p�e�d� �t�o� �c�o�n�s�t�r�u�c�t� �t�h�e�m�e�s�,� 

�p�a�t�t�e�r�n�s�,� �a�n�d� �c�a�t�e�g�o�r�i�e�s� �o�f� �e�v�e�n�t�s� �a�n�d� �a�c�t�i�v�i�t�i�e�s� �(�H�i�t�c�h�c�o�c�k� �&� �H�u�g�h�e�s�,� �1�9�8�9�)�.� �A�s�I� �r�e�a�d� 

�a�n�d� �l�i�s�t�e�n�e�d�,� �t�h�e� �f�o�c�u�s� �w�a�s� �r�e�f�i�n�e�d� �t�o� �l�o�o�k� �a�t� �s�o�c�i�a�l� �c�o�n�s�t�r�u�c�t�i�o�n� �a�n�d� �l�a�n�g�u�a�g�e� �d�i�s�c�o�u�r�s�e� �a�s� 

�i�t� �h�a�p�p�e�n�e�d� �i�n� �t�h�i�s� �S�T�S� �p�r�o�j�e�c�t�.� �O�n�c�e� �t�h�e�m�e�s� �h�a�d� �b�e�e�n� �e�s�t�a�b�l�i�s�h�e�d�,� �c�o�n�f�i�r�m�i�n�g� �a�n�d� 

�d�i�s�c�o�n�f�i�r�m�i�n�g� �e�v�i�d�e�n�c�e� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d� �(�E�r�i�c�k�s�o�n�,� �1�9�8�6�)�.� �T�h�i�s� �e�v�i�d�e�n�c�e� �m�i�g�h�t� �m�o�d�i�f�y� 

�i�n�t�e�r�p�r�e�t�a�t�i�o�n�s� �a�s� �a� �r�e�s�u�l�t� �o�f� �t�h�e� �p�r�o�c�e�s�s�.� �A�s� �t�h�e� �s�t�o�r�y� �w�a�s� �w�r�i�t�t�e�n�,� �e�v�e�n�t�s� �w�e�r�e� �c�h�o�s�e�n� �t�h�a�t� 

�l�i�n�k�e�d� �t�h�e� �t�h�e�m�e�s� �w�i�t�h� �t�h�e� �e�x�p�e�r�i�e�n�c�e�s�.� 

�A�n�a�l�y�z�i�n�g� �W�r�i�t�t�e�n� �A�r�t�i�f�a�c�t�s� 

�T�h�e� �s�t�u�d�e�n�t�s �� �a�r�t�i�f�a�c�t�s� �i�n�c�l�u�d�e�d� �j�o�u�r�n�a�l�s�,� �r�e�f�l�e�c�t�i�o�n� �p�a�p�e�r�s�,� �a�s�s�i�g�n�e�d� �g�r�o�u�p� �r�e�p�o�r�t�s�,� 

�l�e�t�t�e�r�s�,� �a�n�d� �d�r�a�w�i�n�g�s�.� �T�h�e�s�e� �a�r�t�i�f�a�c�t�s� �w�e�r�e� �r�e�a�d� �t�o� �g�e�t� �a� �g�e�n�e�r�a�l� �i�d�e�a� �o�f� �t�h�e� �c�o�n�t�e�n�t�.� �A�f�t�e�r� 

�r�e�a�d�i�n�g� �p�a�p�e�r�s� �f�r�o�m� �t�h�e� �e�n�t�i�r�e� �c�l�a�s�s�,� �r�e�o�c�c�u�r�r�i�n�g� �t�h�e�m�e�s� �t�h�a�t� �c�r�o�s�s�e�d� �a�l�l� �p�a�p�e�r�s� �w�e�r�e� 

�m�e�n�t�a�l�l�y� �f�o�r�m�u�l�a�t�e�d� �a�n�d� �r�e�c�o�r�d�e�d�.� �A�r�t�i�f�a�c�t�s� �w�e�r�e� �r�e�-�r�e�a�d� �a�n�d� �a�n�a�l�y�t�i�c�a�l� �n�o�t�e�s�,� �c�o�m�m�e�n�t�s�,� 

�c�o�n�n�e�c�t�i�n�g� �e�v�e�n�t�s�,� �a�n�d� �t�h�e�m�e�s� �w�e�r�e� �w�r�i�t�t�e�n� �i�n� �t�h�e� �m�a�r�g�i�n� �o�f� �t�h�e� �p�a�p�e�r�s�.� �T�h�e� �s�t�u�d�e�n�t�s �� 

�w�r�i�t�t�e�n� �a�r�t�i�f�a�c�t�s� �w�e�r�e� �t�y�p�e�d� �v�e�r�b�a�t�i�m� �a�n�d� �t�h�e� �p�a�s�s�a�g�e�s� �c�o�d�e�d�.� �O�n�c�e� �a�l�l� �t�h�e� �p�a�s�s�a�g�e�s� �f�r�o�m� 

�t�h�a�t� �a�s�s�i�g�n�m�e�n�t� �w�e�r�e� �t�y�p�e�d�,� �t�h�e�y� �w�e�r�e� �s�o�r�t�e�d� �b�y� �t�h�e� �c�o�m�p�u�t�e�r�.� �I�t� �w�a�s� �e�a�s�i�e�r� �t�o� �c�o�n�s�t�r�u�c�t� 

�t�h�e�m�e�s� �w�h�e�n� �t�h�e�y� �c�o�u�l�d� �b�e� �s�e�e�n� �a�n�d� �m�a�n�i�p�u�l�a�t�e�d�.� 

�T�o� �p�h�y�s�i�c�a�l�l�y� �m�a�n�i�p�u�l�a�t�e� �t�h�e� �m�a�t�e�r�i�a�l�,� �a� �c�o�p�y� �o�f� �t�h�e� �s�o�r�t�e�d� �d�a�t�a� �w�a�s� �p�r�i�n�t�e�d� �a�n�d� 

�e�a�c�h� �c�o�m�p�l�e�t�e� �p�a�s�s�a�g�e� �c�u�t� �a�p�a�r�t� �s�o� �t�h�e�r�e� �w�a�s� �o�n�e� �s�t�r�i�p� �f�o�r� �e�a�c�h� �p�a�s�s�a�g�e�.� �T�h�e�s�e� �w�e�r�e� 

�p�l�a�c�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �c�a�t�e�g�o�r�y� �a�n�d� �m�a�n�u�a�l�l�y� �m�a�n�i�p�u�l�a�t�e�d� �i�n�t�o� �c�o�l�u�m�n�s� �o�f� �l�o�g�i�c�a�l� �s�e�q�u�e�n�c�e�.� 

�T�h�e� �f�o�c�u�s� �o�f� �e�a�c�h� �t�h�e�m�e� �w�a�s� �r�e�d�u�c�e�d� �f�u�r�t�h�e�r� �b�y� �l�o�o�k�i�n�g� �f�o�r�  ��k�e�y� �l�i�n�k�a�g�e�s �� �o�r� 

�g�e�n�e�r�a�l�i�z�a�t�i�o�n�s� �w�i�t�h�i�n� �t�h�e� �c�a�s�e� �(�E�r�i�c�k�s�o�n�,� �1�9�8�6�)�.� �P�a�s�s�a�g�e�s� �w�i�t�h� �d�i�s�c�o�n�f�i�r�m�i�n�g� �e�v�e�n�t�s� �w�e�r�e� 

�5�1



�l�a�i�d� �a�t� �a� �9�0�°� �a�n�g�l�e� �t�o� �t�h�e� �o�t�h�e�r� �p�a�p�e�r�s� �o�f� �t�h�e� �s�a�m�e� �t�h�e�m�e�.� �A�s� �t�h�e� �p�a�s�s�a�g�e�s� �w�e�r�e� �r�e�a�d� �a�g�a�i�n�,� 

�t�h�e� �t�h�e�m�e� �m�i�g�h�t� �b�e� �c�h�a�n�g�e�d� �a�n�d� �p�l�a�c�e�d� �i�n� �a�n�o�t�h�e�r� �s�t�a�c�k�,� �o�r� �a� �n�e�w� �t�h�e�m�e� �b�e�g�a�n� �(�E�l�y�,� �e�t� �a�l�.�,� 

�1�9�9�1�)�.� �A�n� �e�x�p�l�a�n�a�t�i�o�n� �o�f� �e�v�e�n�t�s� �w�a�s� �d�e�v�e�l�o�p�e�d� �t�o� �b�e�t�t�e�r� �u�n�d�e�r�s�t�a�n�d� �t�h�e� �p�a�t�t�e�r�n�s� �a�n�d� 

�r�e�a�s�o�n�s� �f�o�r� �s�o�c�i�a�l� �b�e�h�a�v�i�o�r� �o�f� �t�h�e� �s�t�u�d�e�n�t�s� �(�H�i�t�c�h�c�o�c�k� �&� �H�u�g�h�e�s�,� �1�9�8�9�)�.� �O�n�c�e� �t�h�e� �d�a�t�a� 

�h�a�d� �b�e�e�n� �w�o�r�k�e�d� �w�i�t�h� �a�n�d� �p�h�y�s�i�c�a�l�l�y� �s�o�r�t�e�d�,� �w�r�i�t�i�n�g� �w�a�s� �r�e�a�d�y� �t�o� �b�e�g�i�n�.� �M�y� �g�o�a�l� �w�a�s� �t�o� 

�t�e�l�]� �a� �s�t�o�r�y�,� �m�a�k�e� �m�y� �p�r�o�j�e�c�t� �c�r�e�d�i�b�l�e�,� �a�n�d� �h�a�v�e� �s�o�m�e�t�h�i�n�g�  ��w�o�r�t�h� �p�a�y�i�n�g� �a�t�t�e�n�t�i�o�n� �t�o �� 

�(�E�l�y�,� �e�t� �a�l�.�,� �1�9�9�1�,� �p�.� �1�5�6�)�.� �I�n� �o�r�d�e�r� �t�o� �h�a�v�e� �a� �s�t�o�r�y� �t�o� �t�e�l�l� �w�h�i�c�h� �i�s� �c�r�e�d�i�b�l�e� �a�n�d�  ��w�o�r�t�h� 

�p�a�y�i�n�g� �a�t�t�e�n�t�i�o�n� �t�o�, �� �t�h�e� �t�r�u�s�t�w�o�r�t�h�i�n�e�s�s� �o�f� �t�h�e� �r�e�s�e�a�r�c�h� �p�r�o�c�e�s�s� �m�u�s�t� �b�e� �c�o�n�s�i�d�e�r�e�d�.� 

�T�r�u�s�t�w�o�r�t�h�i�n�e�s�s� 

 ��T�r�u�s�t �� �i�s� �a� �w�o�r�d� �t�h�a�t� �h�a�d� �m�e�a�n�i�n�g� �e�a�r�l�y� �i�n� �m�y� �l�i�f�e�.� �A�b�o�v�e� �a�l�l�,� �m�y� �p�a�r�e�n�t�s� �i�n�s�t�i�l�l�e�d� 

�i�n� �m�e� �t�h�e� �n�e�e�d� �t�o� �b�e�  ��t�r�u�s�t�e�d�. �� �T�h�a�t� �m�e�a�n�t� �n�o�t� �t�e�l�l�i�n�g� �a� �l�i�e� �a�n�d� �d�o�i�n�g� �w�h�a�t� �I� �s�a�i�d� �I� �w�a�s� 

�g�o�i�n�g� �t�o� �d�o�.� �I�t� �w�a�s� �t�h�e�i�r� �k�n�o�w�i�n�g� �w�h�e�n� �I� �s�a�i�d� �s�o�m�e�t�h�i�n�g�  ��i�t� �w�a�s� �s�o�. �� �I�n� �m�u�c�h� �t�h�e� �s�a�m�e� 

�w�a�y�,� �t�r�u�s�t�w�o�r�t�h�i�n�e�s�s� �i�n� �a�n� �e�t�h�n�o�g�r�a�p�h�i�c� �s�t�u�d�y� �i�s� �m�a�k�i�n�g� �s�u�r�e� �o�n�e� �c�a�r�r�i�e�d� �o�u�t� �t�h�e� �r�e�s�e�a�r�c�h� 

�f�a�i�r�l�y�,� �a�n�d� �t�h�e� �r�e�s�u�l�t�s� �r�e�p�o�r�t�e�d� �r�e�p�r�e�s�e�n�t� �a�s� �c�l�o�s�e�l�y� �a�s� �t�h�e�y� �c�a�n� �w�h�a�t� �a�c�t�u�a�l�l�y� �h�a�p�p�e�n�e�d� �i�n� 

�t�h�e� �f�i�e�l�d� �(�E�l�y�,� �e�t� �a�l�.�,� �1�9�9�1�)�;� �i�n� �o�t�h�e�r� �w�o�r�d�s�,� �t�h�a�t�  ��i�t� �i�s� �s�o�. �� �L�i�n�c�o�l�n� �a�n�d� �G�u�b�a� �(�1�9�8�5�)� �s�a�y� �t�o� 

�e�s�t�a�b�l�i�s�h� �t�r�u�s�t�w�o�r�t�h�i�n�e�s�s�,� �a� �r�e�s�e�a�r�c�h�e�r� �m�u�s�t� �s�p�e�n�d� �a�d�e�q�u�a�t�e� �t�i�m�e� �i�n� �t�h�e� �f�i�e�l�d�,� �d�o� �p�e�r�s�i�s�t�e�n�t� 

�o�b�s�e�r�v�a�t�i�o�n�,� �t�r�i�a�n�g�u�l�a�t�e�,� �s�e�a�r�c�h� �f�o�r� �n�e�g�a�t�i�v�e� �c�a�s�e�s�,� �e�x�p�e�r�i�e�n�c�e� �p�e�e�r� �d�e�b�r�i�e�f�i�n�g�,� �a�n�d� �c�h�e�c�k� 

�w�i�t�h� �t�h�o�s�e� �y�o�u� �h�a�v�e� �s�t�u�d�i�e�d�.� �I� �w�i�l�l� �a�d�d�r�e�s�s� �e�a�c�h� �o�f� �t�h�e�s�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �a�n�d� �s�h�o�w� �h�o�w� �t�h�i�s� 

�s�t�u�d�y� �a�c�h�i�e�v�e�s� �t�r�u�s�t�w�o�r�t�h�i�n�e�s�s�.� 

�T�i�m�e� �i�n� �t�h�e� �f�i�e�l�d�.� �T�h�i�s� �s�t�u�d�y� �b�e�g�a�n� �w�h�e�n� �I� �m�e�t� �D�r�.� �C�a�i�r�n�s� �i�n� �O�c�t�o�b�e�r� �1�9�9�2�.� �I� �d�i�d� 

�n�o�t� �e�n�t�e�r� �i�n�t�o� �t�h�e� �c�l�a�s�s�r�o�o�m� �a�t� �t�h�i�s� �t�i�m�e�,� �b�u�t� �b�e�g�a�n� �m�e�e�t�i�n�g� �w�i�t�h� �M�a�r�a� �S�a�b�r�e� �t�o� �l�e�a�r�n� �t�h�e� 

�l�a�n�g�u�a�g�e� �o�f� �r�e�s�t�o�r�a�t�i�o�n� �e�c�o�l�o�g�y�.� �B�o�t�h� �s�h�e� �a�n�d� �D�r�.� �C�a�i�r�n�s� �g�a�v�e� �m�e� �m�a�n�y� �a�r�t�i�c�l�e�s� �t�o� �r�e�a�d� �t�o� 

�l�e�a�r�n� �t�h�e� �d�i�s�c�o�u�r�s�e� �a�n�d� �b�e�c�o�m�e� �a� �p�a�r�t� �o�f� �t�h�e�i�r� �c�o�m�m�u�n�i�t�y� �o�f� �l�e�a�r�n�e�r�s�.� �J� �e�n�t�e�r�e�d� �i�n�t�o� �t�h�e� 

�f�i�e�l�d� �a�t� �P�a�t�r�i�c�k� �H�e�n�r�y� �H�i�g�h� �S�c�h�o�o�l� �i�n� �F�e�b�r�u�a�r�y� �o�f� �1�9�9�3� �a�n�d� �s�t�a�y�e�d� �u�n�t�i�l� �J�u�n�e� �1�9�9�3�.� �I� 

�a�g�a�i�n� �e�n�t�e�r�e�d� �t�h�e� �f�i�e�l�d� �a�t� �t�h�e� �G�o�v�e�r�n�o�r ��s� �S�c�h�o�o�l� �i�n� �S�e�p�t�e�m�b�e�r� �1�9�9�3� �a�n�d� �s�t�a�y�e�d� �u�n�t�i�l� �M�a�r�c�h� 
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�3�1�,� �1�9�9�4�.� �P�a�t�r�i�c�k� �H�e�n�r�y� �w�a�s� �t�h�e� �p�r�i�m�a�r�y� �f�i�e�l�d� �s�i�t�e� �f�r�o�m� �F�e�b�r�u�a�r�y� �t�o� �J�u�n�e� �1�9�9�3�.� �R�o�a�n�o�k�e� 

�V�a�l�l�e�y� �G�o�v�e�r�n�o�r ��s� �S�c�h�o�o�l� �w�a�s� �t�h�e� �p�r�i�m�a�r�y� �f�i�e�l�d� �s�i�t�e� �f�r�o�m� �S�e�p�t�e�m�b�e�r� �1�9�9�3� �t�o� �A�p�r�i�l� �1�9�9�4�.� 

�W�h�i�l�e� �i�n� �t�h�e� �f�i�e�l�d� �I� �p�a�r�t�i�c�i�p�a�t�e�d� �i�n� �m�a�n�y� �a�c�t�i�v�i�t�i�e�s� �a�n�d� �r�e�c�o�r�d�e�d� �m�a�n�y� �o�b�s�e�r�v�a�t�i�o�n�s�.� 

�O�b�s�e�r�v�a�t�i�o�n�s�.� �T�i�m�e� �i�n� �t�h�e� �c�l�a�s�s�r�o�o�m� �a�t� �t�h�e� �G�o�v�e�r�n�o�r ��s� �S�c�h�o�o�l� �w�a�s� �f�l�e�x�i�b�l�e�,� 

�d�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �a�c�t�i�v�i�t�i�e�s� �t�h�a�t� �h�a�d� �b�e�e�n� �s�c�h�e�d�u�l�e�d� �a�n�d� �J�o�h�n ��s� �t�e�a�c�h�i�n�g� �s�c�h�e�d�u�l�e�.� �B�e�c�a�u�s�e� 

�o�f� �t�h�e� �s�c�h�e�d�u�l�e� �a�t� �R�V�G�S�,� �t�h�e� �s�t�u�d�e�n�t�s� �w�e�r�e� �n�o�t� �i�n� �b�i�o�l�o�g�y� �o�n� �W�e�d�n�e�s�d�a�y�s�.� �T�h�e�r�e� �w�a�s� 

�e�x�t�e�n�d�e�d� �t�i�m�e� �i�n� �t�h�e� �c�l�a�s�s�r�o�o�m� �o�n� �T�h�u�r�s�d�a�y� �w�h�i�c�h� �a�l�l�o�w�e�d� �l�e�n�g�t�h�i�e�r� �a�c�t�i�v�i�t�i�e�s�.� �I� �w�a�s� �i�n� 

�t�h�e� �c�l�a�s�s�r�o�o�m� �a�n� �a�v�e�r�a�g�e� �o�f� �2�-�3� �t�i�m�e�s� �a� �w�e�e�k� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �s�t�u�d�y�.� �O�n�c�e� �i�n�i�t�i�a�l� �a�c�t�i�v�i�t�i�e�s� 

�w�e�r�e� �c�o�m�p�l�e�t�e�d� �a�n�d� �t�h�e� �s�e�e�d�s� �p�l�a�n�t�e�d� �f�o�r� �t�h�e� �e�x�p�e�r�i�m�e�n�t�s�,� �I� �d�i�d� �n�o�t� �g�o� �a�s� �o�f�t�e�n�.� �A�t� �t�h�e� �e�n�d� 

�o�f� �t�h�e� �p�r�o�j�e�c�t� �I� �w�a�s� �a�g�a�i�n� �i�n� �t�h�e� �c�l�a�s�s�r�o�o�m� �2�-�3� �t�i�m�e�s� �p�e�r� �w�e�e�k� �i�n� �o�r�d�e�r� �t�o� �o�b�s�e�r�v�e� �t�h�e� 

�s�t�u�d�e�n�t�s� �t�a�k�e� �t�h�e� �p�l�a�n�t�s� �a�p�a�r�t� �a�n�d� �c�o�l�l�e�c�t� �t�h�e� �f�i�n�a�l� �d�a�t�a�.� 

�T�r�i�a�n�g�u�l�a�t�i�o�n�.� �E�l�y�,� �e�t� �a�l�.�,� �(�1�9�9�1�)� �s�t�a�t�e�s�  ��t�r�i�a�n�g�u�l�a�t�i�o�n� �c�a�n� �o�c�c�u�r� �w�i�t�h� �d�a�t�a� �g�a�t�h�e�r�e�d� 

�b�y� �t�h�e� �s�a�m�e� �m�e�t�h�o�d�,� �b�u�t� �g�a�t�h�e�r�e�d� �o�v�e�r� �t�i�m�e�, �� �o�r� �i�t� �c�a�n� �b�e�  ��t�h�e� �c�o�n�v�e�r�g�e�n�c�e� �o�f� �d�a�t�a� �g�a�t�h�e�r�e�d� 

�b�y� �d�i�f�f�e�r�e�n�t� �m�e�t�h�o�d�s �� �(�p�.� �9�7�)�.� �I� �e�s�t�a�b�l�i�s�h�e�d� �a�  ��b�e�t�w�e�e�n� �m�e�t�h�o�d�s� �t�r�i�a�n�g�u�l�a�t�i�o�n �� �b�y� �u�s�i�n�g� �a� 

�v�a�r�i�e�t�y� �o�f� �m�e�t�h�o�d�s� �t�o� �c�o�l�l�e�c�t� �d�a�t�a� �(�H�i�t�c�h�c�o�c�k� �&� �H�u�g�h�e�s�,� �1�9�8�9�)�.� �T�h�e� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� 

�c�l�a�s�s�r�o�o�m� �a�n�d� �r�e�s�o�u�r�c�e� �p�e�o�p�l�e� �w�h�o� �c�a�m�e� �t�o� �s�h�a�r�e� �i�n�f�o�r�m�a�t�i�o�n� �w�e�r�e� �b�o�t�h� �a�u�d�i�o� �a�n�d� �v�i�d�e�o� 

�t�a�p�e�d�.� �T�h�e� �s�t�u�d�e�n�t�s� �a�l�s�o� �a�n�s�w�e�r�e�d� �a� �q�u�e�s�t�i�o�n�n�a�i�r�e� �(�s�e�e� �A�p�p�e�n�d�i�x� �F�)�.� �I�n�t�e�r�v�i�e�w�s� �w�e�r�e� 

�c�o�n�d�u�c�t�e�d� �w�i�t�h� �J�o�h�n�,� �M�a�r�a�,� �a�n�d� �t�h�e� �s�t�u�d�e�n�t�s� �(�s�e�e� �A�p�p�e�n�d�i�x� �F�)�.� �N�u�m�e�r�o�u�s� �w�r�i�t�t�e�n� 

�a�r�t�i�f�a�c�t�s� �w�e�r�e� �c�o�l�l�e�c�t�e�d� �t�h�a�t� �t�h�e� �s�t�u�d�e�n�t�s� �h�a�d� �p�r�o�d�u�c�e�d� �a�s� �p�a�r�t� �o�f� �t�h�e� �p�r�o�j�e�c�t� �s�u�c�h� �a�s� 

�j�o�u�r�n�a�l�s�,� �r�e�p�o�r�t�s�,� �r�e�f�l�e�c�t�i�o�n�s� �o�n� �t�r�i�p�s� �a�n�d� �s�p�e�a�k�e�r�s�,� �a�n�d� �d�r�a�w�i�n�g�s� �(�s�e�e� �A�p�p�e�n�d�i�x� �D�)�.� 

�D�e�t�e�r�m�i�n�e� �r�e�f�e�r�e�n�t�i�a�l� �a�d�e�q�u�a�c�y�.� �I�n�i�t�i�a�l�l�y�,� �m�y� �p�u�r�p�o�s�e� �w�a�s� �t�o� �l�o�o�k� �f�o�r� �e�v�e�n�t�s� �t�o� 

�c�o�n�s�t�i�t�u�t�e� �a� �t�h�e�m�e�.� �A� �t�a�p�e� �w�a�s� �l�i�s�t�e�n�e�d� �t�o� �f�o�r� �t�h�e� �f�i�r�s�t� �t�i�m�e� �t�o� �g�e�t� �a� �f�e�e�l� �f�o�r� �w�h�a�t� �w�a�s� 

�h�a�p�p�e�n�i�n�g�.� �N�e�x�t�,� �t�h�e� �t�a�p�e� �w�a�s� �t�r�a�n�s�c�r�i�b�e�d� �(�s�e�e� �A�p�p�e�n�d�i�x� �A�)�.� �W�h�e�n� �t�h�e� �t�r�a�n�s�c�r�i�p�t�i�o�n� �w�a�s� 

�r�e�a�d� �i�n� �i�t�s� �e�n�t�i�r�e�t�y� �t�h�e� �f�i�r�s�t� �t�i�m�e�,� �i�d�e�n�t�i�f�i�a�b�l�e� �t�h�e�m�e�s� �w�e�r�e� �m�a�r�k�e�d�.� �U�p�o�n� �r�e�-�r�e�a�d�i�n�g� 

�t�r�a�n�s�c�r�i�p�t�s�,� �t�h�e� �c�o�m�m�o�n�a�l�t�y� �o�f� �o�n�e� �e�v�e�n�t� �w�i�t�h� �a�n�o�t�h�e�r� �e�v�e�n�t� �w�a�s� �c�o�n�n�e�c�t�e�d�.� �R�e�p�e�a�t�e�d� 

�p�a�t�t�e�r�n�s� �w�e�r�e� �s�o�o�n� �s�e�e�n� �a�n�d� �c�r�e�d�e�n�c�e� �g�i�v�e�n� �t�o� �r�e�p�e�a�t�e�d� �t�h�e�m�e�s�.� �T�a�p�e�s� �w�e�r�e� �l�i�s�t�e�n�e�d� �t�o� 
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�m�o�r�e� �t�h�a�n� �o�n�c�e� �d�u�r�i�n�g� �t�h�i�s� �p�r�o�c�e�s�s�.� �T�h�e�y� �w�e�r�e� �l�i�s�t�e�n�e�d� �t�o� �w�h�e�n� �t�h�e�y� �w�e�r�e� �i�n�i�t�i�a�l�l�y� 

�t�r�a�n�s�c�r�i�b�e�d�,� �a�n�d� �t�h�e�n� �l�i�s�t�e�n�e�d� �t�o� �s�e�v�e�r�a�l� �m�o�n�t�h�s� �l�a�t�e�r� �w�h�e�n� �t�h�e� �v�i�g�n�e�t�t�e� �w�a�s� �b�e�i�n�g� �w�r�i�t�t�e�n�.� 

�E�x�p�e�r�i�e�n�c�e� �p�e�e�r� �d�e�b�r�i�e�f�i�n�g�.� �T�h�e�r�e� �w�e�r�e� �s�e�v�e�r�a�l� �g�r�o�u�p�s� �o�r� �i�n�d�i�v�i�d�u�a�l�s� �w�i�t�h� �w�h�o�m� �I� 

�t�a�l�k�e�d� �a�b�o�u�t� �m�y� �s�t�u�d�y� �a�n�d� �t�r�i�e�d� �o�u�t� �t�h�e�m�e�s�.� �A�c�c�o�r�d�i�n�g� �t�o� �E�l�y� �(�e�t� �a�l�.�,� �1�9�9�1�)�,� �a� �t�h�e�m�e� �i�s�  ��a� 

�s�t�a�t�e�m�e�n�t� �o�f� �m�e�a�n�i�n�g� �t�h�a�t� �r�u�n�s� �t�h�r�o�u�g�h� �a�l�l� �o�r� �m�o�s�t� �o�f� �t�h�e� �p�e�r�t�i�n�e�n�t� �d�a�t�a �� �(�p�.� �1�5�0�)�.� �M�a�r�a� 

�a�n�d� �|� �h�a�d� �t�i�m�e� �w�h�e�n� �t�r�a�v�e�l�i�n�g� �b�a�c�k� �a�n�d� �f�o�r�t�h� �t�o� �R�o�a�n�o�k�e� �t�o� �d�i�s�c�u�s�s� �s�t�u�d�e�n�t�s� �a�n�d� �e�v�e�n�t�s�.� 

�H�e�r� �o�p�i�n�i�o�n�s� �a�n�d� �c�o�m�m�e�n�t�s� �w�e�r�e� �f�o�u�n�d� �t�o� �b�e� �o�f� �g�r�e�a�t� �h�e�l�p�.� �S�h�e� �k�n�e�w� �b�o�t�h� �t�h�e� �s�t�u�d�e�n�t�s� 

�a�n�d� �t�h�e� �e�v�e�n�t�s� �i�n�t�i�m�a�t�e�l�y�.� �T�h�e� �p�r�o�c�e�s�s� �o�f� �a�n�a�l�y�s�i�s� �w�a�s� �a�l�s�o� �a�s�s�i�s�t�e�d� �a�n�d� �e�n�h�a�n�c�e�d� �i�n� �t�h�e� 

�e�a�r�l�y� �s�t�a�g�e�s� �b�y� �a� �f�i�v�e� �m�e�m�b�e�r� �g�r�o�u�p� �o�f� �d�o�c�t�o�r�a�l� �a�n�d� �m�a�s�t�e�r�s� �s�t�u�d�e�n�t�s� �f�r�o�m� �V�i�r�g�i�n�i�a� �T�e�c�h� 

�w�h�o� �w�e�r�e� �l�e�a�r�n�i�n�g� �t�o� �a�n�a�l�y�z�e� �a�n�d� �w�r�i�t�e� �e�t�h�n�o�g�r�a�p�h�y�.� �W�e� �b�e�c�a�m�e� �a� �s�u�p�p�o�r�t� �g�r�o�u�p� �f�o�r� �o�n�e� 

�a�n�o�t�h�e�r�.� �E�l�y�,� �e�t� �a�l�.�,� �(�1�9�9�1�)� �c�a�l�l�s� �s�u�c�h� �a� �g�r�o�u�p� �a�  ��l�i�f�e� �l�i�n�e �� �(�p�.� �9�9�)�.� �E�l�y� �s�u�g�g�e�s�t�s� �t�h�a�t� 

�s�u�p�p�o�r�t� �g�r�o�u�p�s� �c�a�n� �c�o�n�s�i�d�e�r� �f�i�n�d�i�n�g�s�,� �s�u�g�g�e�s�t� �o�t�h�e�r� �e�x�p�l�a�n�a�t�i�o�n�s�,� �a�n�d� �a�c�t� �a�s�  ��a�u�d�i�t�o�r�s �� �o�f� 

�t�h�e� �p�r�o�c�e�s�s�.� 

�S�e�a�r�c�h� �f�o�r� �c�o�n�f�i�r�m�i�n�g�/�d�i�s�c�o�n�f�i�r�m�i�n�g� �e�v�i�d�e�n�c�e�.� �A�s� �t�h�e� �t�r�a�n�s�c�r�i�p�t�i�o�n�s� �w�e�r�e� �r�e�a�d� �a�n�d� 

�r�e�-�r�e�a�d�,� �t�h�e�y� �w�e�r�e� �l�o�o�k�e�d� �a�t� �f�o�r� �c�o�m�m�o�n�a�l�t�i�e�s� �a�n�d� �t�h�e�m�e�s�.� �O�n�c�e� �t�h�e�m�e�s� �h�a�d� �b�e�e�n� 

�e�s�t�a�b�l�i�s�h�e�d�,� �t�h�e�r�e� �w�a�s� �a� �s�e�a�r�c�h� �f�o�r� �c�o�n�f�i�r�m�i�n�g� �a�n�d� �d�i�s�c�o�n�f�i�r�m�i�n�g� �e�v�e�n�t�s� �(�E�r�i�c�k�s�o�n�,� �1�9�8�6�)�.� 

�I�n�t�e�r�p�r�e�t�a�t�i�o�n�s� �a�n�d� �t�h�e�m�e�s� �w�e�r�e� �m�o�d�i�f�i�e�d�.� �I�t� �w�a�s� �i�m�p�o�r�t�a�n�t� �t�o� �l�i�s�t�e�n� �t�o� �t�h�e� �t�a�p�e�s� �a�g�a�i�n� �o�v�e�r� 

�a� �p�e�r�i�o�d� �o�f� �t�i�m�e�.� �I�t� �w�a�s� �a� �n�e�w� �e�x�p�e�r�i�e�n�c�e� �t�o� �l�o�o�k� �f�o�r� �d�i�s�c�o�n�f�i�r�m�i�n�g� �e�v�i�d�e�n�c�e�.� �M�y� �n�a�t�u�r�a�l� 

�i�n�s�t�i�n�c�t� �w�a�s� �t�o� �l�o�o�k� �f�o�r� �i�n�f�o�r�m�a�t�i�o�n� �t�h�a�t� �c�o�n�f�i�r�m�e�d� �p�r�e�-�e�x�i�s�t�i�n�g� �b�e�l�i�e�f�s�.� 

�C�h�e�c�k� �w�i�t�h� �t�h�o�s�e� �s�t�u�d�i�e�d�.�  ��M�e�m�b�e�r�-�c�h�e�c�k�i�n�g �� �(�B�o�g�d�a�n� �&� �B�i�k�l�e�n�,� �1�9�8�2�)� �w�a�s� 
� � 

�d�o�n�e� �w�i�t�h� �M�a�r�a�,� �J�o�h�n�,� �E�d�,� �G�i�n�n�y� �L�a�u�b�i�n�g�e�r�,� �a�n�d� �D�r�.� �C�a�i�r�n�s�.� �E�a�c�h� �p�e�r�s�o�n� �r�e�a�d� �t�h�e� 

�v�i�g�n�e�t�t�e� �t�h�a�t� �t�o�l�d� �a�b�o�u�t� �t�h�e�i�r� �a�c�t�i�v�i�t�y� �a�n�d� �m�a�d�e� �c�o�m�m�e�n�t�s� �o�n� �i�t�s� �a�u�t�h�e�n�t�i�c�i�t�y�.� �B�y� �h�a�v�i�n�g� 

�e�a�c�h� �o�f� �t�h�e�m� �r�e�a�d� �t�h�e�i�r� �s�t�o�r�y�,� �a� �c�o�n�c�e�r�n� �w�a�s� �r�e�f�l�e�c�t�e�d� �a�b�o�u�t� �c�a�p�t�u�r�i�n�g� �t�h�e�i�r� �p�e�r�s�p�e�c�t�i�v�e�s� 

�a�c�c�u�r�a�t�e�l�y� �(�B�o�g�d�a�n� �&� �B�i�k�l�e�n�,� �1�9�8�2�)�.� �L�i�n�c�o�l�n� �a�n�d� �G�u�b�a� �(�1�9�8�5�)� �s�t�a�t�e� �i�f� �t�h�e� �p�e�o�p�l�e� �w�h�o� 

�p�r�o�v�i�d�e� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n�  ��h�o�n�o�r� �t�h�e� �r�e�c�o�n�s�t�r�u�c�t�i�o�n�s�;� �t�h�a�t� �f�a�c�t� �s�h�o�u�l�d� �a�l�s�o� �s�a�t�i�s�f�y� �t�h�e� 

�c�o�n�s�u�m�e�r �� �(�p�.� �3�2�9�)�.� �I�t� �i�s� �f�e�l�t� �t�h�a�t� �t�h�e�s�e� �p�a�r�t�i�c�i�p�a�n�t�s�  ��h�o�n�o�r�e�d� �t�h�e� �r�e�c�o�n�s�t�r�u�c�t�i�o�n�. �� 
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�C�H�A�P�T�E�R� �3� 

�S�T�O�R�I�E�S� �O�F� �T�H�E� �F�I�E�L�D� 

�F�i�r�s�t� �D�a�y� �i�n� �t�h�e� �C�l�a�s�s�r�o�o�m� 
�O�c�t�o�b�e�r� �4�,� �1�9�9�3� 

�T�h�i�s� �i�s� �m�y� �f�i�r�s�t� �d�a�y� �i�n� �t�h�e� �c�l�a�s�s�r�o�o�m�.� �J�o�h�n� �a�n�d� �I� �d�e�c�i�d�e� �t�o� �b�e�g�i�n� �t�h�e� �u�n�i�t� �w�i�t�h�a� 

�w�e�b�b�i�n�g� �a�c�t�i�v�i�t�y�.� �I�t� �i�s� �9�:�3�0� �a�.�m�.� �a�n�d� �J�o�h�n� �i�s� �a�t� �t�h�e� �f�r�o�n�t� �o�f� �t�h�e� �r�o�o�m� �g�r�e�e�t�i�n�g� �t�h�e� �s�t�u�d�e�n�t�s� 

�a�s� �t�h�e�y� �a�r�r�i�v�e�.� �T�h�e�r�e� �i�s� �l�i�g�h�t� �c�h�a�t�t�e�r� �a�s� �t�h�é� �s�t�u�d�e�n�t�s� �e�n�t�e�r� �t�h�e� �r�o�o�m�.� �I�t� �s�u�r�p�r�i�s�e�s� �m�e� �t�o� �s�e�e� 

�b�a�s�e�b�a�l�l� �c�a�p�s� �w�o�r�n� �i�n� �t�h�e� �c�l�a�s�s�r�o�o�m� �a�n�d� �s�o�f�t� �d�r�i�n�k�s� �p�l�a�c�e�d� �o�n� �t�h�e� �t�a�b�l�e� �a�l�o�n�g� �s�i�d�e� �t�h�e�i�r� 

�b�o�o�k�s�.� �T�h�e� �a�t�m�o�s�p�h�e�r�e� �i�s� �v�e�r�y� �c�a�s�u�a�l�.� �I� �s�i�t� �s�i�l�e�n�t�l�y� �a�t� �J�o�h�n ��s� �d�e�s�k� �i�n� �t�h�e� �f�r�o�n�t� �c�o�m�e�r�.� �A�s� 

�s�o�o�n� �a�s� �h�e� �s�p�e�a�k�s�,� �t�h�e� �r�o�o�m� �b�e�c�o�m�e�s� �s�i�l�e�n�t�.� 

�I�n�t�r�o�d�u�c�t�i�o�n� �o�f� �t�h�e� �S�t�u�d�y� 

�J�o�h�n� �b�e�g�i�n�s� �t�h�e� �s�t�u�d�y�,�  ��W�h�e�r�e� �D�o�e�s� �A�l�l� �t�h�e� �T�r�a�s�h� �G�o�?� �L�a�n�d�f�i�l�l� �I�s�s�u�e�s� �i�n� �t�h�e� �R�o�a�n�o�k�e� 

�V�a�l�l�e�y �� �b�y� �h�a�n�d�i�n�g� �o�u�t� �p�a�p�e�r�s� �t�h�a�t� �i�n�t�r�o�d�u�c�e� �t�h�e� �d�i�f�f�e�r�e�n�t� �p�e�o�p�l�e� �t�h�e� �s�t�u�d�e�n�t�s� �w�i�l�l� �b�e� 

�m�e�e�t�i�n�g� �d�u�r�i�n�g� �t�h�e� �n�e�x�t� �f�e�w� �w�e�e�k�s� �(�s�e�e� �A�p�p�e�n�d�i�x� �E� �f�o�r� �a�s�s�i�g�n�m�e�n�t�s�)�.� �J�o�h�n� �e�x�p�l�a�i�n�s� �t�h�e�r�e� 

�w�i�l�l� �b�e� �s�e�v�e�r�a�l� �w�r�i�t�t�e�n� �p�r�o�j�e�c�t�s� �d�u�e� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �u�n�i�t�.� �T�h�e� �f�i�r�s�t� �p�r�o�j�e�c�t� �w�i�l�l� �b�e� �a� �r�e�s�p�o�n�s�e� 

�t�o� �a�n� �a�r�t�i�c�l�e� �f�r�o�m� �t�h�e� �A�p�n�l� �1�9�9�0� �i�s�s�u�e� �o�f� �t�h�e� �S�m�i�t�h�s�o�n�i�a�n�,�  ��I� �l�e�a�r�n�e�d� �t�h�a�t� �i�t� �j�u�s�t� �k�e�e�p�s� 

�g�e�t�t�i�n�g� �d�e�e�p�e�r�. �� �T�h�i�s� �h�u�m�o�r�o�u�s� �a�r�t�i�c�l�e� �i�n�t�r�o�d�u�c�e�s� �t�h�e� �s�t�u�d�e�n�t�s� �t�o� �t�h�e� �i�s�s�u�e�s� �s�u�r�r�o�u�n�d�i�n�g� 

�l�a�n�d�f�i�l�l�i�n�g�.� �T�h�e� �s�e�c�o�n�d� �a�s�s�i�g�n�m�e�n�t� �i�s� �o�n�e� �i�n� �w�h�i�c�h� �s�t�u�d�e�n�t�s� �a�r�e� �t�o� �m�a�k�e� �a� �l�e�c�t�u�r�e� �o�u�t�l�i�n�e� 

�f�o�r� �g�i�v�i�n�g� �a� �4�5� �m�i�n�u�t�e� �p�r�e�s�e�n�t�a�t�i�o�n� �t�o� �t�h�e�i�r� �h�o�m�e� �s�c�h�o�o�l�.� �I�n� �t�h�i�s� �p�r�e�s�e�n�t�a�t�i�o�n�,� �t�h�e�y� �w�i�l�l� 

�d�i�s�c�u�s�s� �s�o�l�i�d� �w�a�s�t�e� �m�a�n�a�g�e�m�e�n�t�,� �l�a�n�d�f�i�l�l�s� �a�n�d� �r�e�c�y�c�l�i�n�g�.� �T�h�e�y� �a�r�e� �t�o� �a�d�d�r�e�s�s� �s�c�i�e�n�t�i�f�i�c�,� 

�s�o�c�i�a�l�,� �p�o�l�i�t�i�c�a�l�,� �a�n�d� �e�c�o�n�o�m�i�c� �i�s�s�u�e�s�.� �T�h�e� �t�h�i�r�d� �a�s�s�i�g�n�m�e�n�t� �i�s� �a� �g�r�o�u�p� �p�r�o�j�e�c�t� �i�n� �w�h�i�c�h� 

�e�a�c�h� �t�a�b�l�e� �s�e�l�e�c�t�s� �a� �t�o�p�i�c�,� �w�r�i�t�e�s� �a� �p�a�p�e�r�,� �a�n�d� �d�o�e�s� �a� �p�r�e�s�e�n�t�a�t�i�o�n� �t�o� �t�h�e� �c�l�a�s�s�.� �E�a�c�h� �t�a�b�l�e� 

�m�a�y� �c�h�o�o�s�e� �f�r�o�m� �(�1�)� �C�l�o�s�i�n�g�,� �m�o�n�i�t�o�r�i�n�g�,� �a�n�d� �r�e�c�l�a�i�m�i�n�g� �a� �f�i�l�l�e�d� �l�a�n�d�f�i�l�l�;� �(�2�)� �O�p�e�n�i�n�g� �a�n�d� 

�m�o�n�i�t�o�r�i�n�g� �a� �n�e�w� �l�a�n�d�f�i�l�l�;� �o�r� �(�3�)� �A�l�t�e�r�n�a�t�i�v�e�s� �t�o� �l�a�n�d�f�i�l�l�s� �(�s�e�e� �A�p�p�e�n�d�i�x� �E� �)�.� �J�o�h�n� �t�a�k�e�s� 

�a�l�m�o�s�t� �t�h�i�r�t�y� �m�i�n�u�t�e�s� �e�x�p�l�a�i�n�i�n�g� �w�h�a�t� �w�e� �a�r�e� �g�o�i�n�g� �t�o� �d�o�.� �H�e� �f�i�n�a�l�l�y� �i�n�t�r�o�d�u�c�e�s� �m�e� �a�s�  ��t�h�i�s� 
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�i�s� �M�s�.� �T�a�y�l�o�r� �f�r�o�m� �V�i�r�g�i�n�i�a� �T�e�c�h�,� �a�n�d� �s�h�e� �i�s� �g�o�i�n�g� �t�o� �b�e� �w�o�r�k�i�n�g� �w�i�t�h� �u�s� �w�h�i�l�e� �s�h�e� �i�s� 

�d�o�i�n�g� �h�e�r� �d�i�s�s�e�r�t�a�t�i�o�n�. �� 

�W�e�b�b�i�n�g� �L�e�s�s�o�n� 

�N�e�r�v�o�u�s�l�y�,� �I� �l�e�a�v�e� �J�o�h�n ��s� �d�e�s�k� �a�n�d� �w�a�l�k� �t�o� �t�h�e� �f�r�o�n�t� �o�f� �t�h�e� �r�o�o�m�.� �|� �t�e�l�l� �t�h�e� �s�t�u�d�e�n�t�s� �i�t� 

�e�x�c�i�t�e�s� �m�e� �t�o� �w�o�r�k� �w�i�t�h� �t�h�e�m� �o�n� �t�h�i�s� �u�n�i�t� �f�o�r� �t�h�e� �n�e�x�t� �s�e�v�e�r�a�l� �w�e�e�k�s�.� �I� �a�s�k� �t�h�e� �s�t�u�d�e�n�t�s� 

�h�o�w� �m�a�n�y� �h�a�v�e� �d�o�n�e� �a� �w�e�b�b�i�n�g� �a�c�t�i�v�i�t�y� �b�e�f�o�r�e�,� �a�n�d� �o�n�l�y� �t�w�o� �o�f� �t�h�e�m� �r�a�i�s�e� �t�h�e�i�r� �h�a�n�d�s�.� �I� 

�s�h�o�w� �t�h�e�m� �w�h�a�t� �a� �w�e�b� �l�o�o�k�s� �l�i�k�e�,� �u�s�i�n�g� �m�y�s�e�l�f� �a�s� �a�n� �e�x�a�m�p�l�e� �(�s�e�e� �F�i�g�u�r�e� �3�)�.� 

�A�V�E� �o�a� 
�p�a� �®� 

�G�a�o� 
�B�e�a� �m�i�k�e�)� 

�T�a�y�l�o�r� 

�(�m�n�)� 

�C�D�)� �>� �e�s� �e�-� �c�o� 
�F�i�g�u�r�e� �3�.� �W�e�b�b�i�n�g� �e�x�a�m�p�l�e�.� 

�T�h�i�s� �a�l�l�o�w�s� �t�h�e� �s�t�u�d�e�n�t�s� �t�o� �g�e�t� �t�o� �k�n�o�w� �m�e�,� �a�n�d� �i�t� �d�o�e�s�n ��t� �r�e�q�u�i�r�e� �t�h�e�m� �t�o� �h�a�v�e� 

�p�r�i�o�r� �k�n�o�w�l�e�d�g�e�.� �|� �d�r�a�w� �a� �c�i�r�c�l�e� �a�n�d� �p�u�t� �m�y� �n�a�m�e� �i�n� �t�h�e� �c�e�n�t�e�r�.� �I�n� �e�a�c�h� �o�f� �t�h�e� �o�t�h�e�r� 

�c�i�r�c�l�e�s� �I� �w�r�i�t�e� �o�n�e� �w�o�r�d�:� �m�o�t�h�e�r�,� �d�a�u�g�h�t�e�r�,� �a�n�d� �t�e�a�c�h�e�r�.� �I� �w�r�i�t�e� �t�h�e� �n�a�m�e�s� �o�f� �m�y� �n�u�c�l�e�a�r� 
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�f�a�m�i�l�y� �f�r�o�m� �t�h�e� �c�i�r�c�l�e� �t�h�a�t� �s�a�y�s�  ��d�a�u�g�h�t�e�r�. �� �I� �w�e�b� �m�y� �s�o�n�s� �f�r�o�m� �t�h�e�  ��m�o�t�h�e�r �� �c�i�r�c�l�e�.� �I� �a�l�s�o� 

�l�i�s�t� �t�h�e� �s�t�a�t�e�s� �a�n�d� �g�r�a�d�e�s� �I ��v�e� �t�a�u�g�h�t� �f�r�o�m� �t�h�e� �c�i�r�c�l�e� �t�h�a�t� �s�a�y�s�  ��t�e�a�c�h�e�r�. �� �I� �e�x�p�l�a�i�n� �t�h�a�t� �t�h�e� 

�s�e�c�o�n�d� �g�r�o�u�p� �o�f� �c�i�r�c�l�e�s� �I� �d�r�e�w� �w�e�r�e� �a�l�l� �d�e�s�c�r�i�p�t�o�r�s� �o�f� �t�h�e� �m�a�i�n� �c�i�r�c�l�e�.� �I� �a�s�k� �i�f� �t�h�e�y� �h�a�v�e� 

�a�n�y� �q�u�e�s�t�i�o�n�s�.� �T�h�e�r�e� �a�r�e� �n�o�n�e�,� �s�o� �w�e� �b�e�g�i�n�.� 

�I� �h�a�n�d� �o�u�t� �a� �l�a�r�g�e� �s�h�e�e�t� �o�f� �p�a�p�e�r� �f�o�r� �e�a�c�h� �t�a�b�l�e� �a�n�d� �m�a�g�i�c� �m�a�r�k�e�r�s� �f�o�r� �e�a�c�h� �s�t�u�d�e�n�t�.� �I� 

�t�e�l�l� �t�h�e� �s�t�u�d�e�n�t�s� �t�o� �d�r�a�w� �a� �l�a�r�g�e� �c�i�r�c�l�e� �i�n� �t�h�e� �c�e�n�t�e�r� �o�f� �t�h�e�i�r� �p�a�p�e�r� �a�n�d� �w�n�i�t�e� �t�h�e� �w�o�r�d� 

 ��l�a�n�d�f�i�l�l �� �i�n� �i�t�.� �I� �w�a�n�t� �t�h�e�m� �t�o� �w�e�b� �a�n�y�t�h�i�n�g� �t�h�e�y� �k�n�o�w� �a�b�o�u�t� �l�a�n�d�f�i�l�l�s�.� �W�e� �w�i�l�l� �t�a�k�e� �a�b�o�u�t� 

�t�e�n� �o�r� �f�i�f�t�e�e�n� �m�i�n�u�t�e�s� �t�o� �w�o�r�k� �a�n�d� �t�h�e�n� �s�h�a�r�e� �w�h�a�t� �w�e �� �v�e� �w�r�i�t�t�e�n�.� 

�T�h�e� �s�t�u�d�e�n�t�s� �b�e�g�i�n� �t�o� �w�o�r�k� �i�m�m�e�d�i�a�t�e�l�y�.� �I� �w�a�l�k� �a�r�o�u�n�d� �t�h�e� �r�o�o�m� �a�n�d� �l�i�s�t�e�n� �a�s� 

�s�t�u�d�e�n�t�s� �d�i�s�c�u�s�s� �w�h�a�t� �t�h�e�y� �t�h�i�n�k� �s�h�o�u�l�d� �g�o� �o�n� �t�h�e�i�r� �p�a�p�e�r�s�.� �T�h�e� �e�x�c�h�a�n�g�e� �o�f� �c�o�n�v�e�r�s�a�t�i�o�n� 

�t�e�l�l�s� �m�e� �n�o� �o�n�e� �p�e�r�s�o�n� �d�o�m�i�n�a�t�e�s� �t�h�e� �g�r�o�u�p�.� �T�h�e� �t�a�l�k� �i�s� �f�a�s�t� �a�n�d� �s�t�u�d�e�n�t�s� �o�f�t�e�n� �f�i�n�i�s�h� �o�n�e� 

�a�n�o�t�h�e�r ��s� �s�e�n�t�e�n�c�e�s�.� �O�n�e� �s�t�u�d�e�n�t� �s�u�g�g�e�s�t�s� �a�n� �i�d�e�a� �a�n�d� �a�n�o�t�h�e�r� �s�t�u�d�e�n�t� �a�d�d�s� �t�o� �i�t�.� �E�a�c�h� 

�d�r�a�w�i�n�g� �b�e�g�i�n�s� �t�o� �r�e�f�l�e�c�t� �t�h�e� �p�e�r�s�o�n�a�l�i�t�y� �o�f� �t�h�e� �s�t�u�d�e�n�t�s� �a�t� �t�h�a�t� �t�a�b�l�e�.� �T�h�e� �g�i�r�l�s� �a�t� �t�h�e� �G�r�a�s�s� 

�a�n�d� �W�i�l�d�f�l�o�w�e�r� �A�g�g�r�e�s�s�i�o�n� �t�a�b�l�e� �a�d�d� �p�i�c�t�u�r�e�s� �t�o� �t�h�e�i�r� �w�e�b�.� �[�T�a�b�l�e�s� �a�r�e� �i�d�e�n�t�i�f�i�e�d� �b�y� �t�o�p�i�c�s� 

�t�h�e�y� �w�i�l�l� �l�a�t�e�r� �i�n�v�e�s�t�i�g�a�t�e�.�]� �T�h�e� �S�o�i�l� �C�o�m�p�a�c�t�i�o�n�:� �G�r�a�s�s�e�s� �t�a�b�l�e� �m�a�k�e�s� �t�h�e�i�r� �w�e�b� �v�e�r�y� 

�o�r�d�e�r�l�y� �a�n�d� �e�a�s�y� �t�o� �r�e�a�d�.� �T�h�e� �T�e�m�p�e�r�a�t�u�r�e� �E�f�f�e�c�t� �o�n� �P�l�a�n�t�s� �t�a�b�l�e ��s� �w�e�b� �l�o�o�k�s� �a�s� �t�h�o�u�g�h� 

�t�h�e�i�r� �g�o�a�l� �i�s� �t�o� �f�i�l�l� �u�p� �a�l�l� �p�o�s�s�i�b�l�e� �s�p�a�c�e� �o�n� �t�h�e� �p�a�p�e�r�.� �A�s�I� �s�t�a�n�d� �o�v�e�r� �t�h�e� �t�a�b�l�e� �l�o�o�k�i�n�g� �a�t� 

�t�h�e�i�r� �d�r�a�w�i�n�g� �I� �s�e�e�  ��c�h�i�c�k�e�n� �n�o�o�d�l�e�-�-�-�m�m ��,� �m�m �� �g�o�o�d�!�-�-�-�t�w�i�c�e� �t�h�e� �m�e�a�t�-�-�-�a�n�d� �n�o�o�d�l�e�s�! �� �I�t� 

�w�i�l�l� �b�e� �i�n�t�e�r�e�s�t�i�n�g� �t�o� �l�o�o�k� �c�l�o�s�e�r� �a�t� �t�h�i�s� �d�r�a�w�i�n�g�!� �J�o�n�,� �a� �b�o�y� �f�r�o�m� �t�h�e� �T�e�m�p�e�r�a�t�u�r�e� �E�f�f�e�c�t�s� 

�o�n� �P�l�a�n�t�s� �t�a�b�l�e� �s�a�y�s� �h�e� �t�h�i�n�k�s� �l�a�n�d�f�i�l�l�s� �a�r�e�  ��a�w�e�s�o�m�e�. �� �I� �a�s�k� �h�i�m� �i�f� �h�e� �h�a�s� �e�v�e�r� �b�e�e�n� �t�o� �o�n�e� 

�b�e�f�o�r�e�.� �H�e� �s�a�y�s�  ��n�o�. �� �J� �t�e�l�l� �h�i�m� �t�h�e� �n�e�w� �l�a�n�d�f�i�l�l� �i�s� �t�h�e� �b�i�g�g�e�s�t� �h�o�l�e� �I ��v�e� �e�v�e�r� �s�e�e�n�,� �a�n�d� �i�t� �i�s� 

 ��a�w�e�s�o�m�e�. �� �H�e� �s�a�y�s�,�  ��W�o�n�d�e�r� �w�h�a�t� �e�l�s�e� �y�o�u� �c�o�u�l�d� �p�u�t� �i�n� �t�h�a�t� �h�o�l�e�? �� �I� �r�e�s�p�o�n�d�,�  ��I� �d�o�n ��t� 

�k�n�o�w�,� �b�u�t� �i�f� �y�o�u� �d�i�d�n ��t� �p�u�t� �t�r�a�s�h� �i�n� �t�h�e� �h�o�l�e�,� �w�h�e�r�e� �w�o�u�l�d� �y�o�u� �p�u�t� �i�t�? �� �H�e� �s�a�y�s� �t�h�a�t� �h�e� 

�d�o�e�s�n ��t� �h�a�v�e� �e�n�o�u�g�h� �b�a�c�k�g�r�o�u�n�d� �i�n�f�o�r�m�a�t�i�o�n� �t�o� �a�n�s�w�e�r� �t�h�a�t� �n�g�h�t� �n�o�w�.�  ��H�o�l�d� �t�h�a�t� 

�t�h�o�u�g�h�t�, �� �I� �t�e�l�l� �h�i�m�,�  ��b�e�c�a�u�s�e� �I� �w�i�l�l� �a�s�k� �y�o�u� �t�h�a�t� �q�u�e�s�t�i�o�n� �a�g�a�i�n� �a�t� �t�h�e� �e�n�d� �o�f� �t�h�e� �u�n�i�t�. �� �A�t� 

�t�h�e� �e�n�d� �o�f� �f�i�f�t�e�e�n� �m�i�n�u�t�e�s� �e�a�c�h� �g�r�o�u�p� �i�s� �s�t�i�l�l� �b�u�s�y� �d�i�s�c�u�s�s�i�n� �g� �a�n�d� �d�r�a�w�i�n�g�.� �A�f�t�e�r� �e�x�t�e�n�d�i�n�g� 
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�t�h�e� �t�i�m�e� �t�o� �a�l�m�o�s�t� �t�w�e�n�t�y� �m�i�n�u�t�e�s�,� �I� �t�e�l�l� �t�h�e� �s�t�u�d�e�n�t�s� �t�o� �s�t�o�p�.� �O�n�e� �s�t�u�d�e�n�t� �f�r�o�m� �e�a�c�h� �t�a�b�l�e� 

�s�t�a�n�d�s� �a�n�d� �t�e�l�l�s� �a�b�o�u�t� �t�h�e�i�r� �m�a�p�.� 

�S�h�a�r�i�n�g� �W�e�b�b�i�n�g� �M�a�p�s� 

�S�o�i�l� �c�o�m�p�a�c�t�i�o�n�:� �G�r�a�s�s�e�s� �t�a�b�l�e�.� �D�i�v�y�a�,� �K�u�s�u�m�,� �a�n�d� �K�a�v�i�t�a� �s�i�t� �a�t� �t�h�i�s� �t�a�b�l�e�.� �D�i�v�y�a� � � 

�a�n�d� �K�u�s�u�m� �a�r�e� �s�i�s�t�e�r�s�.� �T�h�e� �g�i�r�l�s� �a�r�e� �v�e�r�y� �a�n�t�i�m�a�t�e�d� �a�s� �t�h�e�y� �t�a�l�k� �a�n�d� �l�a�u�g�h� �a�b�o�u�t� �w�h�a�t� �t�h�e�y� 

�w�a�n�t� �t�o� �p�u�t� �i�n� �t�h�e�i�r� �w�e�b�.� �T�h�e�y� �s�t�a�n�d� �t�o� �s�h�a�r�e� �t�h�e�i�r� �c�o�n�c�e�p�t� �m�a�p� �(�s�e�e� �F�i�g�u�r�e� �4�)�.� 

�4� �o�d� �e�t�e� 

�i� 
�.� 

�j�}� �]� �:� 
�J�i�a� �w�e�n�t�a�g�e� �$� 

� � 
�F�i�g�u�r�e� �4�.� �S�o�i�l� �C�o�m�p�a�c�t�i�o�n�:� �G�r�a�s�s�e�s� �T�a�b�l�e� �W�e�b�b�i�n�g� �M�a�p� 
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�K�u�s�u�m� �i�s� �t�h�e� �s�p�o�k�e�s�p�e�r�s�o�n� �f�o�r� �t�h�e� �g�r�o�u�p�.� �T�h�i�s� �t�a�b�l�e� �h�a�s� �s�i�x� �p�r�i�m�a�r�y� �c�a�t�e�g�o�r�i�e�s� �e�x�t�e�n�d�i�n�g� 

�f�r�o�m� �t�h�e�i�r�  ��l�a�n�d�f�i�l�l �� �c�i�r�c�l�e�.� �T�h�e�i�r� �l�i�s�t� �i�n�c�l�u�d�e�s�:� �a�d�v�a�n�t�a�g�e�s�,� �d�a�n�g�e�r�s�,� �t�r�a�s�h�,� �p�u�b�l�i�c� 

�a�w�a�r�e�n�e�s�s�,� �c�o�n�t�r�o�v�e�r�s�y�,� �a�n�d� �a�l�t�e�r�n�a�t�i�v�e�s�.� �T�h�e�i�r� �f�i�r�s�t� �c�o�n�c�e�r�n� �i�s� �t�h�e� �c�o�n�t�r�o�v�e�r�s�y� 

�s�u�r�r�o�u�n�d�i�n�g� �l�a�n�d�f�i�l�l�s�.� �K�u�s�u�m� �s�a�y�s� �t�h�a�t� �p�e�o�p�l�e� �d�o� �n�o�t� �w�a�n�t� �l�a�n�d�f�i�l�l�s� �n�e�a�r� �t�h�e�i�r� �h�o�m�e�,� �n�o�r� 

�d�o� �t�h�e�y� �w�a�n�t� �t�o�o� �m�a�n�y� �o�f� �t�h�e�m�.� �P�a�r�t� �o�f� �t�h�e� �c�o�n�t�r�o�v�e�r�s�y� �i�s� �t�h�e� �d�a�n�g�e�r�s� �o�f� �a� �l�a�n�d�f�i�l�l�.� �S�h�e� 

�s�t�a�t�e�s� �t�h�e�r�e� �a�r�e� �d�a�n�g�e�r�s� �t�o� �l�i�v�i�n�g� �o�r�g�a�n�i�s�m�s�,� �h�u�m�a�n�s�,� �a�n�d� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�.� �L�a�n�d�f�i�l�l�s� �a�l�s�o� 

�c�a�u�s�e� �p�o�l�l�u�t�i�o�n�.� �T�h�e� �g�i�r�l�s� �l�i�s�t� �d�i�f�f�e�r�e�n�t� �t�y�p�e�s� �o�f� �t�r�a�s�h� �a�n�d� �t�h�e� �n�e�e�d� �t�o� �r�e�d�u�c�e�,� �r�e�u�s�e�,� �a�n�d� 

�r�e�c�y�c�l�e�.� �K�u�s�u�m� �a�l�s�o� �s�a�y�s� �t�h�a�t� �t�h�e�r�e� �s�h�o�u�l�d� �b�e� �s�o�m�e� �t�y�p�e� �o�f� �c�o�m�p�e�n�s�a�t�i�o�n� �f�o�r� �r�e�c�y�c�l�i�n�g� 

�e�f�f�o�r�t�s�.� �E�v�e�n� �t�h�o�u�g�h� �i�t� �a�p�p�e�a�r�s� �e�v�e�r�y�t�h�i�n�g� �t�h�i�s� �t�a�b�l�e� �h�a�s� �s�a�i�d� �h�a�s� �b�e�e�n� �n�e�g�a�t�i�v�e�,� �K�u�s�u�m� 

�w�a�n�t�s� �t�h�e� �c�l�a�s�s� �t�o� �k�n�o�w� �t�h�e�y� �b�e�l�i�e�v�e� �t�h�e�r�e� �a�r�e� �s�o�m�e� �a�d�v�a�n�t�a�g�e�s�.� �T�h�e�y� �l�i�s�t� �t�w�o�:� �(�1�)� 

�l�a�n�d�f�i�l�l�s� �p�r�o�v�i�d�e� �p�l�a�c�e�s� �t�o� �p�u�t� �t�r�a�s�h�,� �a�n�d� �(�2�)� �l�a�n�d�f�i�l�l�s� �m�a�k�e� �f�o�r� �a� �c�e�n�t�r�a�l�i�z�e�d� �p�l�a�c�e� �s�o� 

�e�v�e�r�y�t�h�i�n�g� �i�s�  ��n�o�t� �s�c�a�t�t�e�r�e�d� �a�b�o�u�t� �e�v�e�r�y�w�h�e�r�e�. �� �T�h�e� �g�i�r�l�s� �a�l�s�o� �s�e�e� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �p�u�b�l�i�c� 

�a�w�a�r�e�n�e�s�s�.� �T�h�i�s� �i�s� �s�o� �p�e�o�p�l�e� �c�a�n� �l�e�a�r�n� �t�h�e�  ��g�o�o�d �� �a�n�d�  ��b�a�d �� �t�h�i�n�g�s� �a�b�o�u�t� �l�a�n�d�f�i�l�l�s�.� 

�K�u�s�u�m� �s�u�g�g�e�s�t�s� �e�d�u�c�a�t�i�o�n� �c�l�a�s�s�e�s�,� �s�p�e�a�k�e�r�s�,� �p�a�m�p�h�l�e�t�s� �a�n�d� �f�i�e�l�d� �t�r�i�p�s� �a�s� �w�a�y�s� �o�f� 

�a�c�c�o�m�p�l�i�s�h�i�n�g� �a�w�a�r�e�n�e�s�s�.� 

�S�o�i�l� �c�o�m�p�a�c�t�i�o�n�:� �R�o�o�t�i�n�g� �d�e�p�t�h� �t�a�b�l�e�.� �B�o�b�,� �R�u�t�h�,� �M�a�r�k� �a�n�d� �C�o�r�r�i�n�e� �s�i�t� �a�t� �t�h�i�s� 

�t�a�b�l�e�.� �T�h�e�y� �l�i�s�t� �t�h�e�i�r� �k�n�o�w�l�e�d�g�e� �a�b�o�u�t� �l�a�n�d�f�i�l�l�s� �a�s�:� �e�q�u�i�p�m�e�n�t�,� �l�a�n�d�,� �t�r�a�s�h�,� �e�f�f�e�c�t�s�,� �a�n�d� 

�u�s�a�g�e� �(�s�e�e� �F�i�g�u�r�e� �5�)�.� �C�o�r�r�i�n�e� �i�s� �t�h�e� �s�p�o�k�e�s�p�e�r�s�o�n� �f�o�r� �t�h�i�s� �g�r�o�u�p�.� �S�h�e� �d�o�e�s�n ��t� �e�l�a�b�o�r�a�t�e� 

�m�u�c�h� �a�b�o�u�t� �t�h�e�i�r� �w�e�b�,� �b�u�t� �o�n�l�y� �l�i�s�t�s� �w�h�a�t� �t�h�e�y� �h�a�v�e� �w�r�i�t�t�e�n�.� �T�h�e�i�r� �c�o�n�c�e�r�n�s� �a�r�e�:� �t�h�e� 

�s�c�e�n�e�r�y�,� �t�h�e� �s�p�a�c�e� �a� �l�a�n�d�f�i�l�l� �t�a�k�e�s� �u�p�,� �a�n�d� �t�h�e� �d�e�s�t�r�u�c�t�i�o�n� �a� �l�a�n�d�f�i�l�l� �b�r�i�n�g�s� �t�o� �h�a�b�i�t�a�t�s�,� 

�g�r�o�u�n�d� �w�a�t�e�r� �a�n�d� �t�h�e� �s�o�i�l�.� �T�h�e�y� �a�l�s�o� �l�i�s�t� �t�h�e� �e�c�o�n�o�m�i�c�a�l� �e�f�f�e�c�t�s� �t�h�a�t� �a�r�e� �b�o�t�h� �p�o�s�i�t�i�v�e� �a�n�d� 

�n�e�g�a�t�i�v�e�.� �C�o�r�r�i�n�e� �s�a�y�s� �t�h�a�t� �a� �p�o�s�i�t�i�v�e� �e�f�f�e�c�t� �i�s� �t�h�a�t� �l�a�n�d�f�i�l�l�s� �c�r�e�a�t�e� �j�o�b�s�.� �S�h�e� �s�a�y�s� �t�h�e� 

�n�e�g�a�t�i�v�e� �e�f�f�e�c�t�s� �a�r�e� �t�h�e� �c�o�s�t� �o�f� �l�a�n�d�,� �e�q�u�i�p�m�e�n�t�,� �a�n�d� �s�u�p�p�l�i�e�s�.� �A�n�o�t�h�e�r� �c�o�n�c�e�r�n� �o�f� �t�h�i�s� 

�t�a�b�l�e� �i�s� �t�h�e� �e�f�f�e�c�t� �o�f� �p�o�l�l�u�t�a�n�t�s� �a�n�d� �f�e�r�t�i�l�i�z�e�r�s� �o�n� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�.� �T�h�e�y� �l�i�s�t� �t�r�a�s�h� �a�s� 

�b�i�o�d�e�g�r�a�d�a�b�l�e�,� �n�o�n� �b�i�o�d�e�g�r�a�d�a�b�l�e�,� �a�n�d� �t�o�x�i�c� �w�a�s�t�e�.� �C�o�r�r�i�n�e� �p�o�i�n�t�s� �o�u�t� �t�h�a�t� �w�e� �c�a�n�n�o�t� �u�s�e� 

�a� �l�a�n�d�f�i�l�l� �o�n�c�e� �i�t� �i�s� �c�l�o�s�e�d�,� �b�u�t� �w�h�i�l�e� �i�t� �i�s� �o�p�e�n�,� �i�t� �i�s� �i�n� �c�o�n�t�i�n�u�o�u�s� �u�s�e�.� 
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� � 
�F�i�g�u�r�e� �5�.� �S�o�i�l� �C�o�m�p�a�c�t�i�o�n�:� �R�o�o�t�i�n�g� �D�e�p�t�h� �T�a�b�l�e� �W�e�b�b�i�n�g� �M�a�p� 

�H�y�d�r�o�p�o�n�i�c�s� �t�a�b�l�e�.� �A�t� �t�h�e� �H�y�d�r�o�p�o�n�i�c�s� �t�a�b�l�e� �a�r�e� �D�a�v�i�d�,� �K�a�r�e�n� �a�n�d� �J�u�d�y�.� �T�h�e�y� �l�i�s�t� 

�t�h�e�i�r� �k�n�o�w�l�e�d�g�e� �a�b�o�u�t� �l�a�n�d�f�i�l�l�s� �a�s�:� �e�n�v�i�r�o�n�m�e�n�t�a�l� �h�a�z�a�r�d�s�,� �a�l�t�e�r�n�a�t�i�v�e�s�,� �g�o�v�e�r�n�m�e�n�t� 

�c�o�n�t�r�o�l�,� �r�e�u�s�e� �o�f� �o�l�d� �l�a�n�d�f�i�l�l�s�,� �a�n�d� �j�o�b�s� �(�s�e�e� �F�i�g�u�r�e� �6�)�.� �K�a�r�e�n� �i�s� �t�h�e� �s�p�o�k�e�s�p�e�r�s�o�n� �f�o�r� �t�h�e� 

�t�a�b�l�e�.� �T�h�e�y� �b�e�g�i�n� �w�i�t�h� �t�h�e� �t�h�i�n�g�s� �m�o�s�t� �p�e�o�p�l�e� �a�r�e� �f�a�m�i�l�i�a�r�:� �d�u�m�p�s�t�e�r�s�,� �g�a�r�b�a�g�e� �c�o�l�l�e�c�t�i�o�n� 
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�a�n�d� �g�a�r�b�a�g�e� �t�r�u�c�k�s�.� �T�h�e�y� �a�r�e� �a�l�s�o� �a�w�a�r�e� �o�f� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �h�a�z�a�r�d�s� �o�f� �l�e�a�c�h�i�n�g� �t�h�a�t� �c�a�n� 

�a�f�f�e�c�t� �b�o�t�h� �s�o�i�l� �a�n�d� �w�a�t�e�r� �s�u�p�p�l�i�e�s�.� 

�f�i� �o�F� 
�a�r� �o�N� �o�N� 

�D�o� �M�a�b�o�n� �K�\� �Q�e� 
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�F�i�g�u�r�e� �6�.� �H�y�d�r�o�p�o�n�i�c�s� �T�a�b�l�e� �W�e�b�b�i�n�g� �M�a�p� 
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