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A B S T R A C T 

Constellations 2.5 is a collaborative multimedia research tool. It allows a 

community of researchers to catalog video footage, images, audio footage, text, 

and World Wide Web references in a shared database, where each piece of data is 

represented as a "star." All of the users in the database can annotate and analyze 

this common set of stars by grouping related stars into collections called 

"constellations," and tagging stars and constellations with key words. Each key 

word is associated with a numerical rating which describes the relationship 

between the tag and the piece of data. 

This paper presents a detailed description and analysis of Constellations from 

the point of view of one of its principal designers and programmers. In it, I 

describe the theories which have influenced its development of Constellations, 

the history of the design and programming, and the features and workings of the 

program. I also present a critical analysis of the program and discuss possibilities 

for its further development. The descriptions, historical accounts, and analyses 

presented in this paper are meant to contribute to and encourage reflection on 

the ways in which emerging information technologies are influencing and 

reforming both the processes by which we generate information and the kinds of 

information we generate. 
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INTRODUCTION 

Digital media are being used more and more for the storage, creation, 

processing, and communication of information. This is especially true now that 

we are able to view and manipulate "high-bandwidth" data such as images, 

sound, and video. As digital information becomes more common, we are 

developing new tools with which to handle it. This is a critical juncture at which 

we can make a practice of integrating both conscious analysis and historical 

reflection into the process whereby digital media tools become part of, and shape, 

information. As one of the primary designers and programmers of Constellations 

2.5, I present here in an analysis of this collaborative multimedia research tool, 

developed at the Multimedia Ethnographic Research Lab at the University of 

British Columbia. This paper is a discussion of the history of the development of 

the tool and the theoretical culture in which it was built, and a critical evaluation 

of its design. The purpose of analyzing these key elements is to explore 

Constellations as a unique representation of culture with an intellectual history — 

an artifact that exists beyond its simple functionality. 

In combination with other kinds of analysis (such as studies of how a tool is 

used and the products people create by using it), this approach can lead us to a 

better understanding of how these tools are shaping our collective knowledges 

and epistemologies. My hope is that this will give us increased capacity and 

efficiency in shaping the form and meaning of information in our society. 

This paper consists of five sections: a literature review, a discussion of the 

theoretical culture of MERLin, a narrative description of Constellations, an 

evaluation of the design of Constellations, and a discussion of possibilities for the 

future development of Constellations. 
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In the literature review I describe two researchers' analyses of the research 

tools they use. The first is Charles Briggs. In his book on ethnographic 

interviewing, Learning How to Ask, Briggs discusses the importance of the tape 

recorder as a tool in his ethnographic interviewing methodology. The second 

researcher, Trinh T. Minh-Ha, describes herself as an anti-ethnographic filmmaker 

and writes extensively about the aesthetics of documentary film. Further 

background in the field of multimedia data analysis tools can be found in 

Appendix A, where I briefly outline three other video annotation tools: 

TIMELINES, MacSHAPA, and NI>DIST. 

In the second chapter I discuss and analyze two theoretical perspectives 

which were "in the air" at MERLin during the development of Constellations. The 

first is represented by Ricki Goldman-Segall's theory of configurational validity, 

which proposes a new collaborative approach to multimedia data analysis. The 

second is represented by Judith Butler's theory of gender performance, which 

proposes that the categories of biological sex, like those of gender, are a product 

of our culture, and that even our most deeply held biological identities are the 

result, not the cause, of our actions in society. In my analysis and comparison, I 

examine the epistemologies of these two theories and the ways in which these 

different ways of understanding knowledge complement each other. 

In chapter three I describe the actual program by presenting fictional 

narratives from the point of view of two researchers using the program. The first 

narrative describes how Goldman-Segall might begin to use Constellations to 

analyze the data she has been collecting from Vancouver Island over the past 

three years. The second describes how I might use the program to explore and 

annotate the data she has entered. 

In the fourth chapter, I evaluate the design of the program by analyzing the 

impact of three major decisions our team made in the development of 
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Constellations. First I discuss the redesign of the notes (comments which can be 

attached to pieces of data) and the development of Constellations into a database 

system. I then examine the development of the four-quadrant user-interface 

design. Finally, I look at the impact of our decision to cease work on the interface 

design of this version of Constellations when we began development of the next 

version. 

The last chapter is an exploration of two possible future applications of the 

Constellations model of multimedia data analysis. I begin by describing the 

specifications which were developed for Constellations 3.0, which will be a 

native-code Macintosh application. Then I discuss the possibility of developing a 

Web-based interface to a Constellations database. 

The development of Constellations has been a long and complex process. 

Many people have been involved and influenced its design. Constellations is also 

an important "object to think with" (Papert) at MERLin; in particular, it has been 

a provided a bizarre intersection for the discussion of theories of gender and 

qualitative data analysis. This paper is as much a representation of the 

complexities of the program's capabilities and design as it is a comprehensive 

explanation of its functionality and development. It is also only one part of the 

product of my research, the other being the program itself. Constellations 2.5 is 

available via the World Wide Web at "http://www.merlin.ubc.ca/" and at the data 

library of the University of British Columbia. 
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C H A P T E R 1 

E T H N O G R A P H Y W I T H O U T P E O P L E : 
T O O L S , M E T H O D S , A N D D A T A 

Taking a radically different view of a common phenomenon can be a useful 

method of analyzing it. The phenomenon in question in this thesis is 

ethnographic data analysis, and in this first chapter I will review some of the 

literature about ethnographic research tools. What is different about my approach 

is that I will do this without looking at the people involved. Instead I will look 

only at the following three components: the research tools, the research methods, 

and the data acquired in research. This chapter is divided into two parts. Each 

part focuses on the writings of a researcher about his or her research tools. In the 

first part I will review Charles Briggs's writings about his ethnographic work using 

a tape recorder and how it has formed his research method. In the second part I 

will discuss Trinh T. Minh-Ha's work and her writings about the relationship 

between film and ethnographic data. 

FEEDBACK: C H A R L E S BRIGGS A N D T H E T A P E R E C O R D E R 

In his book, Learning How to Ask, Charles Briggs explores the interview as 

communicative event, rather than just as a method used by a researcher to extract 

data from a subject. Briggs presents two points for consideration in conducting 

interviews. 

The first is that interviews as communicative events exist within a cultural 

context, and the kind of information they generate has as much to do with the 

content the interviewer is seeking as with the way in which the interviewee 

interprets the interview. Briggs makes clear that context is not static, but is 

constantly renegotiated throughout an interaction (25). Furthermore, this process 
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of negotiation is affected by the communicative norms of the culture being 

studied: 

...the data obtained i n interviews are affected by 

socie t a l differences i n the interactional goals of the 

participants. Even though fieldworkers may define the 

situation as a focus on the e x p l i c i t transmission of 

data, respondents may see the process as entertainment, 

pedagogy, obtaining cash income, protecting his or her 

neighbors from outside scrutiny, and so forth. (49) 

Failure to recognize and engage subjects in their own communicative modes 

has a negative impact on one's effectiveness in collecting and interpreting data 

and amounts to what Briggs terms "communicative hegemony" (121). This 

hegemony imposes the researcher's communicative norms on the research subject 

during the interview process. The speech of the interviewee is then framed and 

interpreted only in terms of the researcher's cultural norms, and the researcher's 

conclusions are more about his or her own ideas than about the interviewee's. 

The approach Briggs suggests for dealing with this issue is observing the 

community in order to recognize standard communicative events, and then 

conducting interviews which are enmeshed with these communicative events. 

Recognizing that interviews take place within a cultural context leads to 

Briggs's second point: Interviews are not a process of extracting information from 

a subject. Rather, "the interviewer rather stands a co-participant in the 

construction of a discourse" (25). Recognizing that an interview is generative 

leads to recognizing that interview speech "possesses a performative capacity, 

meaning the words are also means of creating or transforming a given state of 

affairs" (46). 

5 



Thus, the researcher cannot stand outside the research process and the 

cultures within which it occurs; neither can the researched. Both are engaged in 

an act of construction which invokes strategic performances to build knowledge 

and reality based on cultural backgrounds, discursive histories, personal 

considerations, and ideologies of truth. If we are to conduct meaningful research 

given these considerations, we must begin to take into account the ways in which 

both our subjects and we ourselves are performers in the research setting. 

In an attempt to account for the methodological problems he raises, Briggs 

presents an interview-based, ethnographic methodology which focuses on the 

development of communicative competence with the community being studied. 

This is achieved by close analysis of one's interviews within the community 

throughout the research process. 

This methodology could not have been developed without his primary 

research tool: the tape recorder. Briggs continually refers to the usefulness of tape 

recordings. He makes clear the importance of access to original recordings and 

transcriptions made from those recordings. Without these, he could not have 

recognized the features of different communicative modes, the negotiation of 

those modes, the degree to which he was engaging in native communicative 

modes, or the ways in which he was co-constructing discourse and building new 

communicative modes in doing his research: 

The sensitive researcher may be able to discern some of 

the metacommunicative features; such properties are, 

however, extremely subtle, and most are not consciously 

accessible i n the course of an event. Tape recordings, 

on the other hand, can be reviewed time after time, 

transcribed closely, and can be presented to one's 

consultants for comments. (99) 
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Briggs's book is a call for methodological sophistication. But he takes at face 

value the validity of the tape recorder as truth-sayer, without examining the 

degree to which this tool is at the root of his methodology. Fortunately, Trinh 

takes up where Briggs leaves off in questioning the validity of a recording device 

and the way it creates certain kinds of data. 

M A K E - U P : T R I N H T . M I N H - H A A N D T H E M O V I E C A M E R A 

In her landmark film, Surname Viet Given Name Nam, writer and filmmaker 

Trinh T. Minh-Ha challenges notions of reality and truth in film. The first part of 

this film presents interviews with Vietnamese women about their experiences in 

the Vietnam war. The interviews are conducted in nondescript places and we hear 

only the women's descriptions of their experiences, spoken in broken English, 

and not the interview questions. Although the women are Vietnamese, they tell 

us their stories in English. 

The second part of the film reveals to us that these interviews were actually 

staged. We are now shown the "real" women in naturalistic interviews conducted 

in the presence of their families, in an everyday environment. These interviews 

about the process of making this film are conducted in Vietnamese, even though 

the women live in the United States. 

By juxtaposing performances designated as "staged" and "unstaged," Trinh 

challenges the notion that these two modes of filmmaking, one documentary and 

one not, can be clearly separated: 

To have the staged and real together i s to c a l l 

attention to the p o l i t i c s of interviews, and to set 

into r e l i e f the manipulations that tend to be taken for 

granted i n documentary. With the more conventional 

editing of the "real" interviews i n the l a t t e r part of 
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the film, the frequent cutting and montage of the 

selected statements as well as other elements of 

manipulation become much more v i s i b l e , and what one 

thinks of as being more natural or closer to the 

conventions of documentary, i s actually just as ( i f not 

more) f i c t i o n a l i z e d as i n the e a r l i e r parts of the 

movie. (Trinh, Framer Framed 165) 

Trinh is arguing that people stage their presentations of self, and that an 

"unscripted" documentary is still directed by the filmmaker and scripted by the 

actor: 

As spectators, our attitude often proves to be naive. 

We tend to forget how t a c t i c a l speech i s , no matter how 

naturally i t seems to come out. To assume that 

testimonies filmed on the s i t e are de jure more 

truth f u l than those reconstructed off the s i t e i s to 

forget how films are made. Every representation of 

truth involves elements of f i c t i o n , and the difference 

between so-called documentary and f i c t i o n i n their 

depiction of r e a l i t y i s a question of degrees of 

fic t i t i o u s n e s s . The more one t r i e s to c l a r i f y the line 

dividing the two, the deeper one gets entangled i n the 

a r t i f i c e of boundaries. (Trinh, Framer Framed 145) 

The process of representing oneself is not one of exposing a true self. Rather it is a 

process of enacting and reenacting ideas of self that are entwined in social 

discourse. In examining Trinh's writings about film, I have found three primary 

analyses of the kind of content a movie camera generates. 
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1. Fi lm does not give the viewer unmediated access to reality. 

Reality i s more fabulous, more maddening, more 

strangely manipulative than f i c t i o n . To understand 

this, i s to recognize the naivete of a development of 

cinematic technology that promotes increasing 

unmediated "access" to r e a l i t y . (Trinh, When The Moon 

Waxes Red 39-40) 

Film does not represent a truer or more accurate representation of a moment than 

do other forms of data collection. Our common-sense perception is that film is 

more real because it can make us feel like we are "really there." However, our 

response is not to an increased level of authenticity, but to an aesthetic of 

naturalism. Naturalism itself is an aesthetic of knowledge, one which values the 

denial of the process by which the depiction of an event is constructed. However, 

the more we obscure the processes by which our data are generated the less 

opportunity we have to explore the environmental and social processes which 

lead to a subject's performance. 

2. There is no unif ied reality for f i lm to present. 

The real world: so real that the Real becomes one basic 

referent — pure, fixed, v i s i b l e , a l l - t o o - v i s i b l e . The 

result i s the elaboration of a whole aesthetic of 

obj e c t i v i t y and the development of comprehensive 

technologies of truth capable of promoting what i s 

right and what i s wrong i n the world, and by extension, 

what i s "honest" and what i s "manipulative" i n 

documentary. (Trinh, When The Moon Waxes Red 33) 

Attempts to present filmed data as evidence of a fixed, positive reality obscure the 

process by which the video representation of the subject was created. 

Furthermore, they deny both the myriad realities which converge to construct a 



moment and the transformative effects of using a movie camera to record that 

moment. If we reify our subject's performance on film, we fix that performance as 

our subject's essence, deny the circumstances and discourses that led to that 

performance, and deny the possibility of future modification or displacement of 

that performance. 

3. F i lm can be used to review and reflect on both the subject's and the 

researcher's performances. 

It must be possible to represent r e a l i t y as the 

h i s t o r i c a l f i c t i o n i t i s . Reality i s a paper tiger. The 

individual does encounter i t , as fate. It i s not fate, 

however, but a creation of the labor of generations of 

human beings, who a l l the time wanted and s t i l l want 

something e n t i r e l y d i f f e r e n t . In more than one respect, 

r e a l i t y i s simultaneously real and unreal. (Trinh, When 

The Moon Waxes Red 41) 

In recognizing film as a considered performance, a reality constructed by both 

subject and researcher, the researcher can analyze the data as a cultural product — 

one which simultaneously presents subjects as they appeared, subjects as they 

wish to appear, and subjects as framed by the researcher. These products can be 

reviewed in order to generate interpretations of the meanings and effectiveness of 

a subject's performance at the moment, the researcher's role in invoking these 

performances, and differences between performances given in different contexts 

and at different moments. 

Unlike Briggs, Trinh does not detail the method by which she produces her 

data: anti-ethnographic film. Instead she focuses on what kinds of information 

the tool generates. However, both issues need to be addressed in order to provide 

a comprehensive analysis of research tools. 
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C H A P T E R 2 

T H E POST STRUCTURAL L A B : 
DECONSTRUCTIONISM + 

C O L L A B O R A T I V E CONSTRUCTIONISM = 

In a technology focused lab like MERLin, theory plays an intriguing role in 

relation to the material product of a lab's work, such as Constellations. Though 

they form the framework of the product, the theories behind the work are not 

explicitly represented in the product. In this chapter, I will discuss the two most 

influential theories at play in the lab during the development of Constellations 

2.5: Ricki Goldman-Segall's theory of configurational validity as described in 

"Configurational Validity: A Proposal for Analyzing Ethnographic Multimedia 

Narratives," and Judith Butler's theory of subject and gender as described in 

Gender Trouble. 

At first glance there is no relationship between these two theories other than 

their poststructural influences. Goldman-Segall writes about how we can assess 

the validity of multimedia research; Butler deconstructs how we produce and 

reproduce our gender and sex identities. Upon closer viewing, however, both 

writers address the important epistemological question of how we represent and 

create knowledge about ourselves and others. 

In this section I will explore what both Goldman-Segall and Butler suggest as 

the kind of knowledge we should be creating. To represent the loosely structured 

dialog I have constructed with both of these author's writings, I have divided this 

chapter into three sections: first I present my interpretation of Goldman-Segall's 

theory, then I present my interpretation of Butler's theory, and finally I discuss 

the interconnections I have built between the two theories. 

This chapter intentionally does not present a tight, cohesive theoretical 

framework upon which Constellations was built. That would not be an accurate 
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presentation of how Constellations was developed. Much like the kind of analysis 

the program encourages, the theoretical framework behind Constellations is a 

lively dialog between multiple points of viewing (Goldman-Segall, Points of 

Viewing). Neither a compromise nor a battleground, the theoretical framework 

supporting Constellations is a richly textured, multiple-layered tapestry of ideas. 

RICKI G O L D M A N - S E G A L L : L A Y E R I N G T H E O R Y 

In her article, "Configurational Validity," Goldman-Segall proposes that 

"stories of multiple 'authors' can be layered in clusters, or 'constellations,' in such 

a way that larger more robust theories emerge" (163). While this describes the 

mechanism by which configurational validity operates, the heart of Goldman-

Segall's argument deals with what makes a theory robust: 

Configurational v a l i d i t y contributes to the expanding 

b e l i e f that v a l i d i t y i n research i s enriched by 

multiple points of view. We recognize the internal 

'strength' (validus i n Latin) of a reporting, not only 

by i t s rhetorical a b i l i t y to persuade, i t s compelling 

author/ity, and i t s exclusive use of canon and genre, 

but by i t s a b i l i t y to bend, to be r e s i l i e n t , and to be 

reconfigured i n new groupings. (165) 

In configurational validity, the less authority — the less lasting truth it embodies 

— the more robust, or lasting, an interpretation is. This destabilizes the very 

notion of data, results, and presentation by positing that data and results are not 

supposed to be stable and untouchable. Rather, they change and are rearranged 

through an unclosed research process. This destabilizes the traditional notion of 

results to the point where the theory itself is paradoxical to the notion of the 

products of research which Dr. Goldman-Segall is trying to redefine. 
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The contradictions emerge in relation to our understanding that valid 

(strong) knowledge is timeless; it must exist outside of our continual production 

and reproduction of knowledge. Goldman-Segall describes the process of building 

a valid multimedia research document as entailing "sifting through the layers to 

find essential themes and patterns, which I refer to as 'configurations'..." (165). I 

believe that in this context Goldman-Segall's use of the term "essential" themes 

speaks to a notion of themes which transcend a particular point of view, rather 

than a sense of timeless reality. However, the implied meaning of the word 

"essential" is in contradiction to the notion that interpretations should be able to 

"reconfigured in new groupings." 

Later in the article, Goldman-Segall describes how Constellations, a tool 

whose development was directly based upon the principle of configurational 

validity, encourages theoretical flexibility and reconfiguration in a collaborative 

environment: 

The layering of data blurs the disti n c t i o n s between 

or i g i n a l researcher and users. Each user accesses and 

chunks the data d i f f e r e n t l y . An interactive document i s 

created when interpretations continue to be shared and 

negotiated, enabling researchers to interact with other 

researchers i n a way that a l l users become part of the 

interpretation process. (178) 

She describes this layering as an element of Constellations that enables 

multimedia stories to become more trustworthy. The notion of trustworthy 

presentation, even understood in the context of presenting a viewer/user with a 

large range of interpretations and points of view, has a tense relationship with the 

way in which Constellations encourages a user to distrust existing interpretations; 

to appropriate and reconfigure the research in order to develop his or her own 

interpretation. 
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The two conflicts I describe above are significant in that they exemplify the 

tension within this theory between the need to measure the validity or strength 

of a multimedia ethnographic document, even if only in one given instance, and 

the instability or flexibility (which is what actually determines validity) of strong 

results. How do we meaningfully gauge the flexibility of the results of our 

research as a product if we are continually changing and reconfiguring them? 

JUDITH BUTLER: DE-SEXING THEORY 

Butler begins Gender Trouble by asking, "...can feminist politics do without a 

'subject' in the category of woman?" (142). In the course of her book, Butler 

challenges the notion of the precultural, sexed body, the neat bifurcation of sex 

from gender, and the idea that identity-laden subjects can be liberated from 

oppressive social conditions. 

For Butler, biological sex is not a prediscursive reality which can be 

researched and understood as culture free. Rather, "it is an artificial unity imposed 

on an otherwise discontinuous set of attributes" (112). The research of biological 

sex is a process of producing a cultured understanding of the body, which 

obscures the process by which it is created by describing biological knowledge as 

empirical evidence. Thus the categories of male and female and their respective 

attributes become part of our common-sense understanding of reality. 

A cultured notion of sex upsets the separation of sex from gender, as this 

separation is based on the distinction between the cultural and the biological. 

Butler's challenge to the sex/gender distinction moves the notion of identity from 

one of cause to one of effect. In other words, the body in which one is born does 

not determine identity. Rather, identity is an effect of one's actions: 

This narrative of gender acquisition requires a certain 

temporal ordering of events which assumes the narrator 
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i s i n some position to "know" both what i s before and 

after the law. And yet the narration takes place within 

a language which, s t r i c t l y speaking, i s after the law, 

the consequence of the law, and so proceeds from a 

belated retrospective point of view. If this language 

i s structured by the law, and the law i s exemplified, 

indeed, enacted i n language, then the description of 

that "before" w i l l always be i n service of the "after." 

(74) 

...there i s no d i s t i n c t i o n between sex and gender; the 

category of "sex" i s i t s e l f a gendered category, f u l l y 

p o l i t i c a l l y invested, naturalized but not natural. 

(112) 

Deconstructing the notion of a precultural, universal woman who is the subject of 

feminism radically transforms notions about the project of feminism. 

Instead of transforming the internal structures of our society, feminist politics 

which attempt to liberate "woman" from a patriarchal society affirm and 

reproduce the cultural structures which binarize people and place them in 

opposition to each other. The insistence on a unified subject does not liberate 

people to express a mysterious identity, free from the contamination of power. 

Rather, it continues to recreate the ideological structures of sex and gender and 

redeploy power to regulate them. 

The alternative that Butler posits is to recognize that "there is no gender 

identity behind the expressions of gender; that identity is performatively 

constituted by the very expressions that are said to be its results" (25); and that 
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there are no "true or false, real or distorted acts of gender, and the postulation of 

a true gender identity [is] a regulatory fiction" (141). 

In challenging this fiction, Butler suggests that new identities can be created 

through contradictory performances which displace the uncontested "natural" 

performances: 

The task i s not whether to repeat, but how to repeat 

or, indeed, to repeat and, through a rad i c a l 

p r o l i f e r a t i o n of gender, to displace the very gender 

norms that enable the repetition i t s e l f . (148) 

For Butler, knowledge is constantly being (re)created through performances which 

repeat, reaffirm, or contest previous knowledges. In this stream of repetitions, 

how do we reconcile a denaturalized identity with the natural perception of our 

performances? In the process of moving knowledge of the self (identity) from a 

source inside to an effect which creates the self, we are left with neither an 

account of the continuity of our perception of ourselves, nor an understanding of 

how our perceptions assemble a coherent "natural" body. 

LAWRENCE HALFF: TIME FOR THEORY 

Both Goldman-Segall and Butler argue that desirable knowledge is knowledge 

that embodies instability. For Goldman-Segall, validity is determined by how 

flexible, reconfigureable, or even re-interpretable a conclusion or a theory is. For 

Butler, contradictory performances which displace assumed, repetitive 

performances of gender create a critical awareness of our assumed reality. 

Because both of these theories employ some of the traditional philosophical 

and scientific notions which they critique, both contain conflicts which perhaps 

cannot be resolved within the structure of the theories themselves. However, I 

believe that these theories, when placed next to each other in the spirit of 
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flexibility and destabilization, speak to each other's contradictions. To see how 

this happens, I will first analyze how each theory implicitly builds a historical 

notion of knowledge, or an explanation of the relationship between knowledge 

and time. I will then look at how these notions of time relate to the internal 

contradictions I have discussed in the section on each theory, and how these 

differing notions of time can answer these contradictions. 

Configurational validity has a strong historical sense. While information and 

interpretations are added and reconfigured to make new knowledge, 

configurational validity suggests that we retain all of the information and all 

previous interpretations. This retention of information is one component of the 

internal conflict I discuss in my analysis of configurational validity. While the 

strength of a theory depends on its flexibility, Configurational validity suggests 

that we look for transcendent, essential themes. Valuing a collection of data and 

interpretations as historical truth is what can lead a researcher to look for 

essential themes. So while we are reconfiguring interpretations and information 

to make new knowledge, we are working with a stable (in the sense of preexisting) 

set of pieces with which we build these configurations. 

Judith Butler's theory presents a different notion of time. In her theory of 

repetitive performances, as new knowledge is created it replaces or displaces older 

knowledge. Knowledge exists in a disposable stream, rather than in a collection of 

information and interpretations. 

The tension in Butler's theory is due to our perception of a historically 

contiguous reality, which leads to the perception of a natural body. She does not 

account for the fact that we do not perceive our identities and bodies as being 

made and remade with every action or "performance." 

17 



If one views these different notions of time as complementary, these two 

theories can alleviate each other's conflicts and contradictions. Butler's notion of 

a slipstream reality, in which past configurations are not held onto, can relieve 

the tension of looking for transcendent interpretations in a constantly shifting 

configuration of information. Goldman-Segall's notion that previous knowledges 

and interpretations can persist as we add and arrange new understandings can 

help us understand how we build a consistent perceptual reality, rather than a 

series of disjointed repetitions of ourselves. 

In using both theories to interpret information, we can use parts of one 

where the other fails to help us build a complex or comprehensive understanding 

of the information at hand. The ability to support diverse theoretical perspectives 

is an important feature in a tool which is meant to assist different people in 

analyzing data from different sources in different formats. 

In conclusion, the theoretical framework upon which Constellations is built 

is not a structure upon which the features of the program are hung. Rather, it is 

instead an open dialog between people with unique theoretical perspectives. This 

allows for flexibility in how researchers employ this tool, use it to develop their 

analyses and theories, and further influence its development. 
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C H A P T E R 3 

FOCUSING O N CONSTELLATIONS 

What is a collaborative multimedia ethnographic research tool? What does it 

do and how does it work? In Constellations, we have created such a tool in the 

form of a database application which allows a researcher to catalog, describe, and 

organize data of any type, as long as it is in a file available on her computer. In 

this chapter I will present two user narratives which describe various uses and 

features of Constellations. In the first, I follow a researcher as she creates and 

builds a database, eventually describing her data and organizing pieces into 

related groups which form the interpretive structures of her analysis. In the 

second, I follow one of the researcher's colleagues as he explores, comments on, 

and builds his own interpretations of the data entered by the original researcher. 

These two narratives will be periodically complemented by other "real-life" 

narratives, explaining the design and creation of different structures and features 

of the program. 

Over a period of two and a half years, Dr. Goldman-Segall made periodic 

visits to the Bayside Middle School to observe, talk to, and hang out with the 

students in two grade seven and one grade eight class involved in using 

computers to conduct socioscientific inquiry. In the 1993-1994 and 1994-1995 

school years, the students were studying Clayoquot Sound, an old-growth rain 

forest on the west coast of Vancouver Island. Clayoquot Sound provides a unique 

opportunity to explore socioscientific issues. It is not only a rich and now unusual 

environment, but also the subject of an intense controversy about environmental 

conservation and logging practices. While this controversy focuses primarily on 

the effects of clear-cut logging, it involves many other not-so-obvious but deeply 

related issues such as job security, fishing, water quality, and tourism. 
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In working with the students while they conducted their inquiry, Goldman-

Segall collected enormous amounts of video of them in class, in the field, and in 

interviews which she conducted about their research. She also has still 

photographs and video footage of Clayoquot Sound, text reports the students 

produced as part of their class work, and newspaper articles with summaries. As I 

write this paper, Goldman-Segall is working with Constellations to analyze this 

data and build case studies on the students. 

Taking inspiration from Trinh's Surname Viet Given Name Nam, I will, in a 

sense, present a script in which Goldman-Segall starts using Constellations to 

analyze her data. In scripting her documentary, Trinh presented a personal and 

collective understanding of the cross-cultural experience of being a Vietnamese-

American woman, which both conveys a sense of truth and honesty from her 

position and makes clear that she has constructed this particular understanding 

and left the collective experience open to reinterpretation. Trinh's documentary is 

not "real" in our common-sense understanding of that word; neither are the 

narratives I will present. The design and creation of Constellations was both a 

personal experience for me and a collective experience for everyone involved. I 

will use the following constructed narratives to reflect my own understanding of 

what Constellations is and how it may be used. Through this interpretation, I will 

provide a sense of the collective process of designing Constellations. 

In the first narrative I will write from the point of view of Goldman-Segall as 

she analyzes the data she has been gathering with the young people at the 

Bayside Middle School in the course of building her case studies. In the second I 

will script my own story of using Constellations to analyze and reconfigure her 

data and analyses. 

By looking at this chapter from the points of view presented in the different 

stories, one can gain an understanding of the concurrent processes that led to 
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Constellations being developed the way it was and having become the program it 

is. 

BUILDING T H E UNIVERSE: 
A RESEARCHER C R E A T E S A CONSTELLATIONS D A T A B A S E 
(TOLD IN T H E V O I C E OF RlCKI G O L D M A N - S E G A L L ) 

I can't believe this point has finally arrived. I've been collecting data for three 

years at the Bayside Middle School and Clayoquot Sound. I have gone through 

hours and hours of video and selected key pieces. I have also sorted through still 

photographs and the reports that the students have written. Selecting the data I 

wanted to analyze was a slow and painstaking process. After cutting out over 90 

per cent of my raw data, I had to convert the video and photos into digital 

format, consolidate and organize all of the information onto one hard drive, and 

then press it onto a CD ROM. 

How do I start using the program? 

Now, I am finally ready to sit down with Constellations,1 sort through what 

is at this point a disorganized pile of information, and spin what I hope will be an 

intricate and flexible web of interpretations. I double-click on the Constellations 

icon in the Finder, and begin my journey into data analysis. Once Constellations 

is loaded, I create a new database and log in (Figure 1) as a new user. After logging 

in I am presented with the main Constellations window (Figure 2). 

!The Origin of Constellations: Constellations 2.5 is based on a content-specific multimedia 
ethnographic research environment developed by Dr. Goldman-Segall as part of her doctoral work 
at MIT (Goldman-Segall, Learning Constellations). 

As she describes it, Learning Constellations is, "a set of six video discs and a specifically designed 
HyperCard application providing access to video observations, transcripts of the video, text, and 
video annotations, and textual analysis.... In addition, Learning Constellations allows users other 
than myself (e.g., teachers and researchers) to examine my original documentation and add new 
levels of interpretation by including their own written observations of the existing descriptions." 

The primary objective of redeveloping Learning Constellations into Constellations was to apply 
the theoretical principles of Learning Constellations to the creation of a generic research tool, 
which any researcher could use to analyze and present multimedia data. 
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Figure 1: Log In window 

How do I enter a piece of data? 

Beginning at square one, I select New Star2 from the Entry menu. 

Information for a new star appears in the top left quadrant3 of the screen. I click 

on the file button and Constellations prompts me to select a data file. I am using 

Constellations to sort through my data and build case studies about the students 

at Bayside, so I choose a piece of video where one of these students, Ross (Figure 

3), talks about his conception of science. The QuickTime movie I've selected 

appears in the upper right-hand quadrant of the screen, right next to the part of 

the screen that contains the database information about the star I am creating. 

z Stars and Constellations: The operating metaphor i n Constellat ions is that separate pieces of 
data 4 can be represented as "stars" and meaningful groups of data as "constellations." Both stars 8 

and constel la t ions 1 1 are types of database entries w h i c h can be viewed, layered, 5 and commented 
upon. 

3 Quadrants: In the early stages of the development of Constellations, the design team, w h i c h at 
that t ime was composed of Ricki Goldman-Segall , M o n i k a Marcov ic i , and myself, was struggling 
wi th bu i ld ing a basic user-interface structure w h i c h w o u l d make available the bulk of 
Constellations functionali ty i n HyperCard's one window. Scott F lynn , a graduate student at 
M A G I C , started to work w i t h our team, developing user-interface prototypes i n N e X T Step. 

Using N e X T interface standards he developed a quadrant-based system w h i c h located the different 
data display and manipu la t ion functions i n a progressive order: access to the general terms i n the 
database (bottom right), a list of specific entries i n the database (bottom left), informat ion about a 
specific entry i n the database (top left), and the data file associated w i t h a specific entry i n the 
database (top right). W e translated this general design and, as y o u can see i n Figure 2, it has 
retained some of the N e X T look and feel i n the browser-like d iv is ion of screen space i n the bot tom 
half of the screen. 
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Figure 2: Constellations window 

After looking at the whole piece of video, I decide that the first and last parts 

are distinct and that I want to separate this clip into two stars4 (Figure 4). I go 

back to the beginning of the movie and play it until it is at the end of the first 

section of video. I press the Data File icon, and the Data File Information palette 

appears. I then click on the Set Out Point button to define this section of video 

for this star. 

4 Granularity: First defined by L ippman (in his five condit ions for an interactive relational system 
[interruptibility, granularity, l imi ted look-ahead, graceful degradation, and the i l lu s ion of 
infinitude], as the abil i ty to define the smallest meaningful grain or chunk of informat ion. 
Goldman-Segall has applied this to the problem of work ing w i t h an unbounded stream of video i n 
a hypermedia environment (Goldman-Segall, "Interpreting Video Data"). If one is to analyze a 
stream of video, it must first be broken up in to pieces w h i c h present meaningful informat ion i n 
the context of the question being asked or the theories being tested. The pre l iminary stages of 
video analysis, where the researcher is deciding what pieces of video she needs to access, might 
call for a coarse sieve. As she continues work ing w i t h the data, she might want to segment entries 
into smaller pieces i n order to focus her analysis o n fine details. Constellat ions allows the 
researcher to break d o w n pieces of video i n order to yie ld different and finer levels of granularity 
i n the final analysis process. 
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Figure 3: Ross Figure 4: Assigning in and out points 

How do I tag a piece of data? 

I look over the piece of video I have defined and choose a name for this star: 

"Science as Friend." I save the entry in preparation for layering5 it with topics and 

participants. First I add three items to the list of available topics: "relational 

thinking," "scientific thinking," and "learning." I also add some participants: Ross 

and myself, Ricki. These descriptors are listed in the database access quadrant. To 

add them to this star, I drag each one to the appropriate field in the entry 

information quadrant6 (Figure 5). After I attach a topic or participant to the star, a 

5 Layering: One of the most important advances made dur ing the development of Constellations 
2.5 was the addi t ion of the significance measure, w h i c h allows researchers to layer, or add "layers 
or thickness to raw data" (Goldman-Segall, "Interpreting Video Data" 270). This enables us as 
researchers i n a c o m m u n i t y to see w h i c h data are most significant, g iven our research interest or 
point of view. 

W h e n a researcher attaches a descriptor (a topic or a participant) to a particular database entry (a 
star, constellation, or note) she is given the chance to assign a numerical rating (Figure 6) to that 
particular topic i n relationship to the entry. So, if I had a video cl ip featuring plants w h i c h happen 
to have a few insects crawling around o n them, I w o u l d most l ikely assign a topic called "plants" a 
h igh rating and one called "bugs" a l ow rating (unless I was an entomologist). 

In the process of reviewing her data, a researcher could search the database to f ind al l of the clips 
where a particular topic or participant was important . Researchers l o o k i n g at the same pieces of 
data could compare the way they layer them and explore each other's different points of view. In 
this way layering complements the bu i ld ing of constellations by facili tating the researcher's 
exploration of the ways she and her colleagues intent ional ly or un in ten t iona l ly group data. 

6 Entry information quadrant: The entry information quadrant is located i n the top left corner 
of the w i n d o w (Figure 6). W h e n an entry is opened, al l of the database informat ion about that star 
is displayed there. This quadrant also provides access to entering and changing informat ion about 
a database entry. In the top left corner of the quadrant is an i con showing the type of entry: a star, 
a constellation or a note. Next to that is a field for the entry's title. Next to the title field is an 
icon/but ton w h i c h allows the researcher to attach a data file, or shows what type of file is 
attached. Below the Data File i c o n is a but ton w h i c h opens the Author 's Note w i n d o i d . 1 2 Below 
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rating scale appears (Figure 6) , w i t h a draggable rating indicator. I use the scale's 

controller to assign a significance rating for each descriptor. 

Figure 5: Star entry Figure 6: Rating scale 

How do I attach a transcript? 

I 'm almost done wi th this entry for now, but I remember that I have 

transcripts of all of my video selections. I open my transcript file i n a word 

processor, f ind the section for this video clip, and copy it onto the clipboard. I go 

back to Constellations and press the Author 's Note button. This brings up the 

Author's Note w i n d o i d , 1 0 where I paste i n the text. 

How do I duplicate this star? 

I close the Author 's Note w i n d o i d and save the star by selecting Save Entry 

from the Entry menu. I 'm ready to make the next star from this QuickTime 
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movie, so I choose Duplicate Entry7 from the Entry menu. This creates a copy of 

the entry I was working with, so I don't have to go through the process of making 

a new star and reattaching the file. Constellations automatically sets the in point 

at the end of the previous star and the out point at the end of the movie, which 

happens to be what I want for this star. I name the star "Ross on Being There" and 

repeat the descriptor layering process, assigning topics and participants 

appropriate for this section of the QuickTime movie. 

I continue making stars8 (Figure 5 ) until I have viewed, segmented, and 

layered just about all of the data available. I have been reflecting on the topics 

and participants as I built the database; I must now begin to focus my interest. I 

examine the descriptors, asking myself, "Which of these topics and participants 

could be related and how?" and "What kind of relationships among these topics 

and participants am I looking for in developing my case study?" 

the title field is the Author menu, 1 6 which shows the author of the entry when the entry is 
opened. Below the author menu are fields showing the date on which the entry was created, and 
the date on which the entry was last changed. 

In the bottom section of the entry information quadrant are four list fields. The top two show the 
topics and participants which have been attached by the author currently selected from the 
author menu. 

The bottom two fields show the links made to this entry. The right field always shows the notes 
made about this entry. If the entry is a star, the left field shows the constellations of which that 
star is a part. If it is a note, this field shows the entry the note is about. If it is a constellation, the 
field title becomes a menu from which one can select whether the field will show the items within 
this constellation or the other constellations which contain this one. 

7 Duplicating entries: This feature is a direct complement to defining in and out points. When a 
researcher is segmenting a large video file, instead of having to re-select the video file every time 
she makes a new star, she can simply duplicate the entry and define different in and out points. 

Constellations makes a guess at the researcher's new segment by placing the in point at the 
original star's out point and the out point at the end of the video clip. This facilitates the process 
of sequentially dividing a long movie into a series of segments. 

8 Stars: The star is the basic entry type in Constellations. It represents a single piece of data. It 
includes a title, an author (who created it), a creation date, the date on which it was last modified, 
and a piece of data. It can be layered by different authors, become part of one or more 
constellations, and have notes attached to it. The author who created it can also enter text about 
this star, such as a transcript of the data or some background information. 
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How do I find information in the database? 

I start my explorations by looking at how two of the students, Ross and Mia, 

talk about "scientific thinking." To perform a database search for this 

information, I first select Ross from the participant list in the database access 

quadrant9 (Figure 7), and select Find from the Entry menu. This fills the entry list 

quadrant1 0 (Figure 8) with a list of stars in which Ross appears. I then select Mia 

from the participant list. I want to add all of the stars about Mia to the list of stars 

I already have about Ross, so I check the Combine check box and select OR from 

the pop-up menu. I again choose Find from the Entry menu, and the entry list 

y Database Access quadrant: The database access quadrant provides information which pertains 
to the database as a whole and serves as a tool for working with that information. It has three 
main fields: one that lists all of the authors who are using the database, one that lists all of the 
topics in the database, and one that lists all of the participant descriptors in the database. 

Aside from showing the index keys for the database, it performs two important functions: it allows 
the user to search the database and allows an author to assign descriptors5 to an entry. 

Users can perform several types of searches. If they select only an author's name, and then select 
Find from the Entry menu, the database will list all of the entries created by that author. If they 
select only a topic or participant, they will be given a list of entries where any author has assigned 
that descriptor. If they select an author and a descriptor, they will be presented with a list of 
entries to which the selected author has assigned the selected descriptor. 

These searches can be modified in two ways: descriptor ratings can be filtered or they can be 
combined with the entry list already present. To filter descriptor ratings, the user enters the range 
of ratings in which the descriptor must fall in the Rated Between fields. To combine the search 
results with the current entry list, the user checks the Combine check box and chooses a combine 
logic from the menu. 

An "AND" search will only display the entries which are in both the current entry list and the 
results of the new search. An "OR" search will combine and display all of the entries from the 
current list and the new search. "NOT" will display all of the entries which are found in either the 
current entry list or the new search results, but not both. 

1 0 Entry List quadrant: The entry list quadrant displays a list of entries that is generated either by 
selecting List All from the Entry menu, or from a search defined by the database access quadrant. 
The quadrant provides a table where each column shows the kind of entry (star, constellation, or 
note), the title of the entry, the entry's author, the date it was last modified, and the kind of file 
attached to the entry. The list can be sorted by each of these keys by clicking on the column 
labels. 

By double-clicking on an entry, the user can open the entry, which will displayed in the top half 
of the screen. The user can also use this list to connect entries by dragging one of the entries from 
the list into the appropriate connection list in the entry information quadrant. For example, if I 
were building a constellation, I would drag the desired entries from the entry list into the contents 
field. Likewise, if I were viewing a star, and there was a constellation in the entry list in which I 
wanted to place the current star, I could drag that constellation into the star's Constellations field. 
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quadrant is filled with a list of all the stars in which both Ross and Mia are 

participants. 

Learning Learning & Chan| Mia on History Mia's Opinions Ryan - POV Science Potential 

Ricki Ricki Ricki Ricki Ricki Ricki 

Goldman-Set Goldman-Set Goldman-Set Goldman-Set Goldman-Se< Goldman-Set 

04/04/96 04/04/96 04/04/96 04/04/96 04/04/96 04/04/96 
as Frien Ricki Goldman-Sec 04/04/96 QT Scientific Thinkil Thinking Understanding v 

Ricki Goldman-Set Larry Halff Ricki Goldman-Set 
04/16/96 04/04/96 04/04/96 

Figure 7: Database access quadrant Figure 8: Entry List quadrant 

Next I want to narrow my initial search result so that it only contains the 

stars where I've attached the topic "scientific thinking." I select "scientific 

thinking" from the topic list in the database access quadrant, leave the Combine 

check box checked, but choose AND from the pop-up menu. A shorter list of stars 

appears in the entry list quadrant, showing me the four stars in the database 

where Ross and Mia are participants and "scientific thinking" is a topic. 

How do I create a constellation? 

These four stars represent an interesting combination of different aspects of 

scientific thinking and thinking about science: two of them feature Ross, who 

talks about science as a friend and learning by being there, and two feature Mia 

(Figure 9), who talks about how we form opinions with others and use our 

scientific knowledge to change things. To create a new constellation11 (Figure 10), 

I choose New Constellation from the Entry menu. This clears the entry 

information quadrant and presents me with an empty constellation. I title it 

"Scientific Thinking: Mia and Ross." I then drag each of the four stars from the 

entry list quadrant into the contents list field of the constellation entry. 

1 1 Constellations: A Constel la t ion is the second type of database entry i n Constel lat ions. It has all 
of the same basic features as a star. However, there are no data attached to a Conste l la t ion. Instead 
its "data" are a list of the other stars and constellations w h i c h it contains. 
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Figure 9: Mia Figure 10: Constellation entry 

As I drag each of these stars into the contents list, I have the option to rate it, 

just as I would a topic or participant. This gives me a unique opportunity to 

explore different ways of using the rating scale. I decide to rate each star, based 

not on its relevance to the constellations as whole, but rather on the degree to 

which the subject discusses scientific thinking as relational. I give Ross talking 

about science as a friend a rating of 10, Ross on learning by being there a 6, Mia 

on how we form opinions a 5, and Mia on how we use historical knowledge an 8. 

I know I have to communicate to other users what my ratings mean, so I click the 

Author's Note12 button in the entry information quadrant to open a text windoid 

where I explain my rating system. 

Next, I want to create a display for this constellation, so that I and other users 

can simultaneously view and compare the four video clips. I choose Display Data 

from the Entry menu and Constellations opens up the Constellation Designer13 

1 2 Authors Note windoid: The Author 's Note w i n d o i d is a floating w i n d o w where the author of a 
particular entry can enter text that is related to this entry. It is intended to be a place where the 
author can give some background about the data presented i n this entry and/or make available 
transcripts of the data. It provides a simple way for an author to provide some addit ional text that 
can be viewed along w i t h the data, wi thout hav ing to create a whole separate note. 

1 3 Constellation Designer: The Constel la t ion Designer is an addi t ional program that runs 
alongside Constellat ions and allows authors to create presentations of their constellations o n a 
two-dimensional plane. The Conste l la t ion Designer w i n d o w is d iv ided in to two parts. The top 
section shows the name and the author of the constellation being displayed and the bot tom 
section is the constellat ion map, where the entries w h i c h are part of this constel lat ion appear as 
icons. 
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(Figures 11 and 12). I am prompted to place each star on the designer's two-

dimensional field. I place the pieces of video in a square, with Ross talking about 

science as a friend first, Mia talking about how we use what we learn next to it, 

Ross on learning by being there below the first one, and Mia on forming opinions 

below the second one. 

S c i e n t i f i c Th ink ing Ricki 

Figure 11: Constellations Designer Figure 12: Constellation Designer 
with stars closed with stars open 

I can now open each of the entries up and place the movie windows where I 

want them and analyze the relationship between these pieces in important ways: 

I can compare Ross and Mia's body language, gestures, and style of speech, and I 

can look at what kinds of words they use and whether they employ similar 

concepts in talking about science. 

Having begun the exciting but time-consuming task of data analysis, I 

continue to build and reflect upon the database, adding more pieces of 

W h e n a constellat ion is opened by its author i n the Constel la t ion Designer, i f it is new or if new 
stars have been added since the constellation was last opened w i t h the designer, the author is 
prompted to place each i tem contained w i t h i n the constellation o n the constel lat ion map. Items 
on the map can be moved after they have been placed by s imply dragging them, l ike files i n the 
Finder. 

Anyone can look at the stars and constellations placed o n the constel lat ion map. Stars can be 
viewed by double-cl icking o n the star i con o n the map. If Constellations supports the display of 
the attached file w i t h i n the program, a w i n d o w w i l l be opened up w i t h the data over the star icon . 

If a user double-clicks o n a constellation, that constellation w i l l be opened w i t h i n the 
Constel lat ion Designer. The user can also open an entry o n the constel lat ion map i n the actual 
Constellations program by option-double-cl icking o n the entry's i con . 
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information and building more constellations. Eventually, after I have created a 

richly layered database, I invite my assistant, Larry Halff, to examine and 

comment upon my research. 

N A V I G A T I N G T H E U NIVERSE: 
A C O L L E A G U E E X P L O R E S T H E C ONSTELLATIONS D A T A B A S E 
(TOLD I N T H E V O I C E OF L A R R Y H A L F F ) 

Ricki has been using Constellations for a couple of weeks now to build a 

database of her research from the past few years. She has asked me to explore and 

build my own layerings of the data she has entered. I launch Constellations and 

open the database14 (Figures 13 and 14) she has created. I am presented with the 

Log In window and enter myself as a new user. 

1 4 Constellations database: The structure of the Constellations database is the part of the 
program which has undergone the most changes throughout the development process. When 
Constellations was first being reprogrammed, the database was built free-form, using HyperCard's 
card structure. When it became apparent that this would not be fast enough to handle real data 
analysis, Monika Marcovici located a relational database external called FileFlex. 

She then developed a database structure and reprogrammed the stack, so that one card served as 
the interface to the database. Information was retrieved from the database and used to fill in the 
various fields on the Constellations card. However, because of the structure of this database, there 
were severe limitations which prevented the program from becoming truly collaborative. Different 
authors could not assign their own descriptors and ratings to the same entry and links existed as a 
relationship between two of the three types of entries. 

In spring of 1995, when we decided to continue the development of the HyperCard version of 
Constellations (as the development of the native version was moving more slowly than expected) 
I redeveloped the database structure to allow for collaborative layering and hierarchically 
structured connections. 

The main table in the database is the Entry table. This contains the database information about 
every entry: its title, which author created it, what file is attached, etc. Every entry is also given a 
unique identification number, which the descriptor tables and the links table use to refer to that 
entry. 

The links table has a field for a parent ID number and a child ID number. This can represent the 
two kinds of links between entries in Constellations. Entries can be contained in a constellation, 
with notes attached to another entry. The generic child-parent relationship allows for 
constellations to be placed within other constellations and notes to be made about other notes. 

There are two descriptor tables: one for topics and one for participants. The tables are identical; 
each has a field for the ID number of the entry to which this descriptor is attached and a field 
identifying the author who attached this rating. This records which author assigned a particular 
descriptor and rating to an entry, which allows more than one person to assign descriptors and 
ratings to a single entry. 
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Entry Database 

Entry ID Number 
Type, Title, Author, 
Attached File, etc... 

Links Database Descriptor Database 
Star ID 

Constellation ID 
Note ID 

Entry ID Number Star ID 
Constellation ID 

Note ID Participant or Topic 
Name, Rating 

Figure 13: First database structure 

Entry Database 
Entry ID Number 

Type, Title, Author, 
Attached File, etc... 

Links Database 
Parent ID Number 
Child ID Number 

X Position 
Y Position 

Participants Database 
Entry ID Number 
Participant Name, 

Author, Rating 

Participants Database 
Entry ID Number 

Topic Name, 
Author, Rating 

Figure 14: Final database structure 

How do I use the search function to sort through layers? 

I examine the list of topics and participants Ricki has created. Browsing 

through the list of participants, I see Ross's name, and remember that he had 

some very interesting discussions with Ricki about science, so I decide to search 

for all the stars in which Ross makes a significant appearance. First, I select his 

name from the participant list. Then I use the rating filter15 by putting 5 in the 

first Rated Between field, so that the rating filter reads "Rated between 5 and 10." 

I then select Find from the Entry menu. 

This fills the entry list quadrant with a list of entries in which Ricki has rated 

Ross as a participant with a value of at least 5.1 look through the list and open a 

star called "Science as Friend." The entry information quadrant is filled in and the 

QuickTime video attached to this entry is opened in the data viewing quadrant. I 

watch the section of video that Ricki has selected from this QuickTime movie and 

look at the topics she has assigned. 

1 5 Rating Filter: By using the rating filter, a user can search for only the entries where a particular 
descriptor is rated within a specified range. This facilitates the function of layering in viewing the 
database. One can look for certain layers of descriptors within the database; for example, the layer 
of entries where a particular topic was very important, or the layer of entries where a particular 
topic was present but very unimportant. This becomes even more powerful in searching for a 
particular author's layering by choosing an author as one of the search terms. Alternately, one can 
combine searches to view very specific "layers" of the database. 
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How do I attach my own descriptors? 

I see that she has assigned the topics "relational thinking," "scientific 

thinking," and "learning." I click on each of these topics and see how she rated 

them. I also open the Author's Note windoid to see if she has made any special 

comments about her rating system. I see that she has placed only the transcript 

there, so I assume that she has assigned her ratings based on the significance of 

this descriptor in relation to the star. I view the video again, and select my name 

from the Author's menu1 6 (Figure 15) in the entry information quadrant. 

Figure 15: Author menu 

The topic and participant fields are now blank, showing that I have not 

assigned any descriptors to this star. I decide that I will use the same three topics 

Ricki used, but give them my own ratings. I drag each topic17 to the topic field in 

1 6 Author menu: W h e n the database became capable of support ing mul t ip le authors assigning 
descriptors and ratings to the same entry, I needed to create a simple too l w h i c h al lowed the user 
to view other authors' layerings. M y solut ion was to turn the author field in to a pop-up menu. 
W h e n you open an entry, the menu defaults to the author who created that entry, and the topic 
and participant fields show the layerings of that author. 

W h e n you select another author from the pop-up menu, the layerings of the selected author 
appear i n the topic and participant fields. To make sure y o u can always tell w h o created the entry, 
when y o u are selecting different authors from the menu there is always a " • " to the right of the 
entry creator's name i n the pop-up menu. 

1 7 Assigning descriptors: In the first redevelopment of Constellations, an author could assign 
topics and participants to an entry by selecting them from a floating w i n d o w w h i c h contained the 
complete list of topics or participants. As we moved towards put t ing everything in to one window, 
there was less room for peripheral information, and the floating windows crowded the screen and 
wou ld often be opened and closed and reopened again as the user d id different tasks w i t h the 
program. This duplicated the lists already found i n the database access quadrant, and added 
complexi ty to the program, as the duplicate lists had to be synchronized w i t h each other. 

W h e n a drag external became available, and "drag-and-drop" became a more familiar element of 
the Mac in tosh user interface, I removed the palettes and implemented a routine whereby the user 
can add descriptors to an entry by dragging them from the lists i n the database access quadrant to 
the appropriate field i n the entry. 
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the entry information quadrant. As I attach each topic to the entry, I choose a 

rating from the rating scale. I also add one new topic to this star: "respect for 

environment." It's not already in the database, so I first create the new topic by 

selecting New Topic from the Descriptors menu and filling in the dialog box. I 

then drag it to the star's topic list, and assign it a rating. 

H o w do I compare ratings? 

I want to see how my topic ratings compare to Ricki's, so I select Topic 

Chart 1 8 (Figure 16) from the Entry menu. This presents me with a spreadsheet -

type chart, with the authors (Ricki and myself) listed in the columns and the 

topics listed in the rows. I see that while we both rated "relational thinking" and 

"scientific thinking" fairly high (between 8 and 10), I have rated "learning" lower 

than she has (4 to her 6), but have given "respect for environment" a 7. 

i iD i i i i i i i i i i J i^ ii Topics of Science as Friend iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii;;;;;;;!!!; 

Larry Halff ! Ricki Goldman-Segall j 
Learning 4 ! 6 

Relational Thinking 10 ! 9 
respect envi ronment i 7 j 
Scientific Thinki ng 9 | 8 

Figure 16: Topic chart 

Seeing that she rated learning as important (or at least above 5) in this piece, 

I'm interested in understanding Ricki's conception of learning. I decide to search 

the database for other entries where she thought learning was important. I select 

1 8 Descriptor charts: When the notions of significance rating and layering5 were introduced into 
Constellations, we were faced with the challenge of making them accessible and useful. In looking 
at a spreadsheet program, Goldman-Segall realized that one important feature lacking in 
Constellations was a quick way of comparing different authors' layerings within a star. 

With the implementation of collaborative layering, I was able to develop a spreadsheet chart 
display using an external called Tabloid, developed by Franco Rinaldi. One can display a chart for 
either the topics or participants within a star, which lists the topics in the rows, the authors in a 
column, and the corresponding values in the spreadsheet. If an author has not assigned a 
particular descriptor, that cell is left empty in the table. This allows a researcher to quickly see how 
the different authors in a database have described and layered the same piece of data. 
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"learning" from the list of topics and leave the rating filter set between 5 and 10. 

This search yields a list of stars, w h i c h I begin to look through. 

As I 'm looking through each of these entries, I notice that many of them also 

have relational th ink ing rated fairly h igh as a topic. About halfway through the 

list, I come u p o n a constellation Ricki made called "Learning." I 'm curious as to 

the relationship, intent ional or not, between "relational t h ink ing" and "learning" 

i n Ricki's data analysis, so I decide to attach a no t e 1 9 (Figure 17) to the 

constellation. 

Figure 17: Note entry 

How do I attach a note? 

To do this, I click on the A d d Note button (a plus sign next to the notes field 

i n the entry information quadrant). This clears the database information 

quadrant and sets the area up for a new note. I title the note "Learning & 

1 9 Note entry: One of the primary goals i n redeveloping Constellations was to integrate notes 
people made into the database, so that they could be easily found i n searches, rather than having 
to go to the place where the note was made i n order to view it. 

We accomplished this by mak ing a note a database entry l ike a constellat ion or a star. In fact the 
entry is exactly l ike a star, except that it is identified as a note i n the database and Constellations 
structures the way they are created and l inked to other entries. W h a t makes a note different from 
a star is that a note can on ly be created from another entry by pressing the A d d Note button, and 
a note must be l inked as a ch i ld to that entry. 

Implementing notes as database entries allows them to be layered, found, and accessed like any 
other piece of data i n Constellations, yet distinguished by their relationship to other entries 
w i t h i n the database. 



Relational Thinking." I want to write the note in a new text document, so I select 

Attach New Text 2 0 from the Entry menu. 

I'm prompted with a standard Save File dialog box, so I name the file, create a 

new folder in the database folder called "Notes," and save it there. An empty text 

windoid appears in the data display quadrant. I type in some questions asking 

about what the concepts "learning" and "relational thinking" mean to Ricki and 

whether or not she sees an explicit relationship between them. Satisfied with my 

note, I save the entry. To get back to the original star, I double-click on its name, 

which appears in the Note About field in the entry information quadrant. 

Looking at the list of entries, I want to see the data attached to each star 

without having to go back through the entire list. I can do this by looking at the 

map Ricki has made in the Constellation Designer,21 so I choose Display Data 

z u Attaching a new text file: When users create a new note, they most often want it to consist of 
some text. It is awkward to have to open a text processor, create a new file and save it, then return 
to Constellations and attach that file to the note entry. 

The Attach New Text menu option allows a user to create a new text file on the fly and 
automatically attach it to the current entry. When a user selects this option, she is prompted with 
the standard Save File dialog box, where she must choose a name for the file and the location 
where she wants it saved. A new text file is created and opened in a text windoid in the data 
display quadrant. She can create her text in this windoid, and her work is automatically saved 
when she closes it. 

2 1 Constellation designer history: The ability to view a constellation as more than simply a text 
list of stars was a significant feature of Learning Constellations 1.0, which was lost in the 
development of the quadrant user interface. Inspired by a project of grade six students on 
Canada's railroads, I re-implemented this feature as part of the Multimedia Classroom's Project 
Backyard in the summer of 1993. 

The project I saw depicted information from reports about Canada's railroads in drawings of a 
train with a series of boxcars, where each box car contained a piece of information about the 
railroad. I thought that this was strikingly similar to Constellations, where the train was a 
constellation and each car was a star. 

With the original Constellations database there was no way for users to present all the results of 
their analyses — different stars gathered into constellations — on one screen, or to build links and 
navigate between different constellations in the database or in a presentation-type environment. 
(At this point in time the database did not support constellations being placed within 
constellations.) 

I saw how these students had "mapped out" their "stars" on a two-dimensional plane, and 
thought that this would be an interesting way to develop a presentation system for Constellations. 
To implement this, I programmed a separate stack that runs concurrently with Constellations and 
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from the Entry menu, and the Constellation Designer window is opened, showing 

me Ricki's arrangement of these stars. This allows me to view all of the video clips 

together, which lets me get a better sense of how these pieces relate. 

| H Constel lations I =SBBPJ|| 

® S E V E R A L Y A R D S Ricki 

Figure 18: Original Constellation Designer 

How do I use a URL as data? 

One of the video clips in particular reminds me of a page I found on the 

World Wide Web. It is a video clip of an interview where one of the students at 

Bayside is talking about how she used the Internet to research some of the 

environmental issues which are important in Clayoquot Sound. I want to create a 

note for this star referring to the WWW page I found, which is a list of projects 

where students are doing research using Internet resources. First I have to open 

this star in Constellations, so I option-double-click on this star's icon in the 

Constellation Designer window. I am returned to the main Constellations 

window, where the star I selected is loaded. 

allows authors to create two-dimensional maps of constellations (Figure 18). It included a hack 
which allowed authors to link to other constellations within a map. The tools for linking 
constellations and navigating through the database made the window crowded. As I redeveloped 
the database structure, I streamlined the user interface, so that the Constellation Designer window 
now contains only two sections (title field and map area). 
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I click on the Add Note button and am presented with a blank note entry. I 

fill in the title, "Students & Internet Research." I open the program Netscape 

Navigator and find the page I want to use as the data for this note. I return to 

Constellations, and select Attach URL 2 2 from the Entry menu, which 

automatically opens the URL Palette (Figure 19). I click the Grab URL button, 

which reads the current URL loaded in Netscape and enters it as the attached 

URL, which I can see in the URL field in the palette. 

Figure 19: URL palette 

I want to leave Ricki a comment about this URL, so I click the Author's Note 

button and leave a message saying that I thought she might want to let the 

people who maintain this list of links know about the kids' work at Bayside. I 

close the Author's Note windoid and save my entry. 

Having explored Ricki's database for a couple of hours, I decide to end my 

first session of working with her data. It's interesting to see how she has layered 

and configured her data, and I'm looking forward to seeing her response to my 

layering and notes. Perhaps she will have looked at what I have done before I get 

a chance to continue my analytical journey. 

2 2 Attaching a URL: W h i l e Constellations was being developed, the W o r l d W i d e Web grew into 
an important research tool . We felt that it was important for researchers to be able to refer to 
informat ion found o n the W W W i n their Constellations database, so we implemented the U R L as 
a data type. This allows a researcher to read and load URLs from Netscape Navigator. 

If a user opens the data palette for an entry and a U R L is attached to this entry, Constellations 
opens up the U R L palette, w i t h the attached U R L shown i n the U R L field. 

To attach a U R L to a star or a note, the user selects Attach U R L from the Entry menu , w h i c h 
displays the U R L palette. To attach the U R L currently loaded i n Netscape, the user presses the 
Grab U R L but ton. To type i n a U R L , the user presses the Enter U R L bu t ton . 
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C H A P T E R 4 

D E / C O M P O S I N G C O N S T E L L A T I O N S 

Looking over the shoulders of (imagined) researchers as they use 

Constellations only tells part of the story of Constellations and its development. 

In order to tell more of that story, in this chapter I analyze Constellations by 

looking at whether it has fulfilled the goals and visions its developers had for it 

from the outset. I also look at the unplanned positive and negative developments 

which occurred along the way. 

I recently had a discussion with Ricki Goldman-Segall about what initially 

motivated her to develop another version of Learning Constellations. She told me 

that the impetus was to reconceptualize the note component and implement it as 

a more accessible element within the program. However, in the redesign of the 

note in Constellations, the balance between a localized, floating layer of 

information and a fully incorporated element shifted from one extreme to the 

other, making notes difficult to use and inaccessible in a different way. 

In this chapter, I will trace the history of the development of Constellations 

2.5, starting with the redesign of the note and examining the major design 

decisions along the way. I will assess how the redesign changed the program, 

focusing on how it conformed to the historical vision of the program, changed 

the vision of the program, and had positive and negative influences. 

N O T E S A N D T H E E M E R G E N C E OF A D A T A B A S E 

I will begin by discussing the redesign of notes in Constellations, not only 

because that was where Constellations 2.5 started, but also because the initial 

focus on implementing notes in a more integrated manner directed the course of 

the redevelopment of the program. As Goldman-Segall said in our discussion: "It's 
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a video annotation tool; that's what it's all about." Ironically, the redevelopment 

of Constellations in order to integrate notes into the program actually shifted the 

primary mode of video annotation away from specific notes and moved it 

towards other modes of video annotation. 

In order to accommodate notes as searchable elements within Constellations, 

the program's structure had to be extended beyond that of an organization and 

presentation tool. Learning Constellations as it stood allowed Goldman-Segall to 

organize and present her doctoral thesis and the data she collected in the course 

of the research for her dissertation. While it allowed users to attach notes and 

arrange data into constellations, it was not an open, dynamic system in that it did 

not allow people to enter more "data." 

The solution Goldman-Segall and Monika Marcovici used in order to better 

integrate notes into the system was to make notes star-like. To facilitate this, 

Constellations was restructured into a true database system. This meant that users 

had to be able to enter their own data, gather their own constellations, and create 

their own notes, which would be taggable and searchable, like any other entry. 

When this change was made, the design of the tool began to focus on one of 

the functions to which databases are particularly well suited: sorting through data 

which has been coded in a standardized manner. The topic and participant tags, 

which started out as a feature of Learning Constellations, became both part of the 

design and theoretical focus of Constellations 2.5. 

Tags, which we now refer to as descriptors, became a design focus because 

having a database with potentially quick, flexible search capabilities meant that 

one could easily sort through the data in the system, based on the descriptors 

assigned to them. Goldman-Segall then extended our implementation of 

descriptors, so that each descriptor could be given a rating in relation to the entry 
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to which it was assigned. The tool we implemented in Constellations to allow this 

is called the significance measure, and the conceptual analysis process used is 

called layering. 

In discussing what had happened to the note feature, Goldman-Segall and I 

agreed that its reimplementation had been unbalanced. The notes were quite easy 

to use in Learning Constellations because one could quickly create and view them 

while examining the data, and they existed in a space that sort of "floated above" 

the rest of the data. In our attempt to make them easier to locate by placing them 

within the database structure, we made them more inaccessible, hidden in the 

database structure and hidden from user's view. 

The current implementation of notes makes them inaccessible for because 

they are difficult to create and view. You cannot just open a window and jot 

down some information or designate a section of video. You have to create a new 

database entry, which clears the screen of the piece of data with which you were 

working, and you have to go through the process of naming the entry, defining a 

data file, and layering (if you want to make it accessible in a search). 

Now, in retrospect, the advantages gained in the current implementation of 

notes — that the user can search for notes and make notes about notes — do not 

justify the problems it generates. In the larger picture, however, the way in which 

this redesign influenced the development of Constellations was positive, 

particularly as it facilitated Goldman-Segall's retheorization of video annotation 

and analysis. If we had not focused our development efforts on creating a data 

analysis tool structured around the kind of database we were developing, we 

might never have conceptualized or implemented layering and the significance 

measure. Aside from being an important concept in itself, layering is also one of 

the key elements of Goldman-Segall's theory of multimedia data analysis, 
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configurational validity, which she describes in her article "Configurational 

Validity" and in her upcoming book, Points of Viewing. 

F O U R Q U A D R A N T S A N D INTERFACE C O N S O L I D A T I O N 

Constellations' metamorphosis into a database system brought about many 

other significant changes in its design. The most visible of these was the 

development of the quadrant system for the user interface. In Learning 

Constellations, users could navigate between several different kinds of pages to 

examine the data in different ways. Users could view the data with a linear 

narrative approach by reading Goldman-Segall's thesis, and view the video 

segments (stars) that were placed in different locations in the text. They could see 

what different groupings of stars were important to Goldman-Segall or arrange 

their own groupings of stars. They could also access the raw collection of stars 

itself. All of these different functions could be accessed from a "front door" to the 

interface called the Galaxy Map. 

The structuring of Learning Constellations using the Galaxy Map was 

particularly well suited to the program's mixture of fixed content and limited user 

interactivity. It allowed the user to gradually become familiar with Goldman-

Segall's dissertation before having to master, both conceptually and technically, 

the more complicated interactive features of Learning Constellations. 

Constellations in its new form was not suited to this multipage approach for 

two reasons. First, the database is open and researchers can use it to analyze their 

own data. Different collections of data are suited to different navigation 

infrastructures. A single navigational front end cannot be used for all of the 

different data collections which Constellations is designed to analyze. 
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Second, the analytical and creative functions are greatly expanded. 

Constellations users can do more than Learning Constellations users. Most 

significantly, they can create and layer stars and do complex database searches. 

Since these functions are closely related in the data analysis process, it becomes 

awkward to have to move between many different pages to do these different 

things. 

Realizing that the user interface which had been developed for Learning 

Constellations was inappropriate, we were faced with the problem of making all 

of the information and functions of Constellations easily accessible by the user. 

During this redevelopment process, we began working with Scott Flynn, a 

graduate student working with Professor Kellogg Booth at the Media and Graphics 

Interdisciplinary Centre at U.B.C Flynn used a NeXT computer to develop a 

prototype of the new Constellations, in which he arranged all of the components 

of the database into one window. 

The window was divided into four quadrants. In the top half of the screen 

were two sections which allowed users to navigate the disk's file structure and 

select a data file. When one selected a data file, the program would display 

information it had attached to each file (such as descriptors) in the bottom left-

hand quadrant and show the file in the bottom right-hand quadrant. While 

Flynn's prototype did not implement a true database structure (stars were not 

objects within the program; the system stored additional information about files 

on one's computer), it did logically fit all of Constellation's functions into one 

window. 

After looking at Flynn's work, we decided that this was a good solution for 

making all of the program's functions easily available to the user. We rearranged 

and reinterpreted his four quadrants to form the current basic structure of the 

program. We moved what had been the bottom half of the screen to the top half, 
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so that one finds a star's information and the display of the file attached to the 

star in the top left-hand and top right-hand corners of the screen. 

We redesigned the top half of the screen, where one would select files in 

Flynn's prototype, into a system for searching and listing the entries stored in the 

database. The bottom half of the screen still retains the visual structure of NeXT 

browser, with its series of columns of information. 

Breaking Constellations' functionality into four different parts — database 

searching, database listing, information display, and data display — allowed us to 

develop a usable and logical interface for the program. But it is not completely 

problem free. The most visible problem is that we took NeXT interface design 

standards and tried to recreate them in a Macintosh environment. The Macintosh 

user interface is not suited to the kinds of interface structures found on the NeXT, 

and Macintosh users are not used to interacting with the computer in NeXT-like 

ways. One example of this user interface grafting is our translation of Flynn's file 

selector, which used the standard NeXT browser interface, into our database 

access quadrant. 

The Macintosh handles both searches and file selection very differently. A 

standard search in the Finder is executed by building a list of search terms, item 

by item (Figure 20). Files are usually viewed as selectable and draggable icons and 

grouped into folders which appear as separate windows (Figure 21). Since we did 

not implement the standard interface structures, searching and item 

manipulation in Constellations is awkward to program and can be difficult to 

learn. 
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Find items | on local disks | whose 

| name • 11 contains -I Constellations 

| kind • |) is -I folder • i 

j date created • 11 is before • | 03/29/96 
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( More Choices ) [ Femer Choices ] | Find 

Figure 20: Macintosh file search 

Figure 21: Macintosh Finder windows 

Finally, in the restructuring of the interface, the Galaxy Map, which allowed 

the user to begin viewing the data in several different ways, and the Constellation 

page, where a researcher could present data in a structured manner, were lost. The 

Constellation page was redeveloped as the Constellation Designer, but it works 

much like the notes did in Learning Constellations. There is no quick way to view 

constellation maps; one must view them by first going to the constellation in the 

database and then opening the Constellation Designer. 

In the summer of 1994, we hired a C programmer to redevelop Constellations 

as a native application. In designing the next version of the program, which I 

discuss in my conclusion, we addressed many of the user-interface problems that 

make Constellations 2.5 difficult to use. When we began the design of the new 

Constellations, we stopped reviewing and critiquing the design of Constellations 

2.5. This became a problem, as the development of the next version did not 

proceed as quickly as we had planned. Since we had focused all of our efforts on 
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the development and critique of the design of the next version, we hadn't 

discussed any future possibilities for the current version of Constellations. 

Because of the delay in the development in Constellations 3.0, in the spring 

of 1995 we decided that I should keep working on Constellations and develop it 

into a fully functional prototype. This required major changes to the user 

interface, which I implemented without feedback from other users, due to time 

constraints. While many of these changes made the program more Macintosh

like, in some ways the user interface became more obscure. The combine search 

function is particularly hard to understand, and dragging descriptors from the 

database access quadrant to the entry information quadrant is unintuitive. 

Despite the problems in the design and implementation of Constellations, I 

feel that we did accomplish our goals in the development of Constellations 2.5. 

First we developed a fully functional prototype of a collaborative multimedia data 

analysis tool. Even though the user interface is problematic, all of the basic 

functions and internal structure of the program have been designed. We have 

created a simple database structure around an easy-to-understand metaphor, 

where pieces of data are represented as stars and collections of data are 

represented as constellations. We have developed a model for collaborative data 

analysis, based on layering, where different users can annotate common elements 

in the database. The program supports different kinds of data, including 

documents on the World Wide Web. Finally, we have developed a system with 

which to organize and present collections of data in the Constellation Designer. 

Our work has also been instrumental in Goldman-Segall's development of one of 

the first theories of multimedia data analysis: configurational validity. 

Developing these analytical structures and theories is the most important part 

of research-based development. The specifics of software and computer 

technology are in constant, rapid flux. The conceptual structures and theoretical 
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framework can now be applied to applications which are suited to emerging 

models in software development. In my conclusion, I will discuss possible future 

applications of the Constellations model of data analysis. 
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C O N C L U S I O N 

R E / C O M P O S I N G C O N S T E L L A T I O N S 

The completion of Constellations 2.5 is really just the beginning of the 

development of Constellations as a fully operational data analysis tool with all 

features in place. Constellations 2.5 allowed those of us who have been working 

at MERLin to develop a coherent conceptual structure for multimedia data 

analysis, especially in our experiences in designing the Constellations database 

and Ricki Goldman-Segall's development of the concept of configurational 

validity. 

HyperCard's suitability for prototyping allowed us to explore the various 

possibilities for creating Constellations, but HyperCard is not quick enough or 

stable enough to function as a platform on which to develop a robust tool which 

will support all of the functionality of the Constellations system. In order for us 

to be able to develop this method of data analysis further, the program has to be 

redesigned and developed in other ways and environments. In this chapter I 

outline two possibilities for the redesign of Constellations. First I describe the 

current effort to develop a version of the program as a native application with a 

full range of features. Then I discuss the potential of building a Web-based user 

interface for a Constellations database. 

C O N S T E L L A T I O N S 3.0 

In the summer of 1994, we made the decision to phase out the development 

of Constellations as a HyperCard application, hired a C programmer, and began 

the design and development of Constellations as a run-time Macintosh 

application. That fall, under the guidance of Ricki Goldman-Segall, I began the 

process of developing written specifications for Constellations 3.0 (See Appendix 

B). These were completed in the spring of 1996. The specifications for the new 
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version of Constellations feature three major design changes in the interface and 

operation of the program. 

A New Look 

The most visible change to the program is making the user interface more 

Macintosh-like. Instead of having one window where all of the functions of the 

program are located, Constellations 3.0 offers a suite of windows. The user can 

have as many different entries as necessary open for viewing at once. These 

windows are collapsible, so that while the window is open, one can view either 

just the basic information about an entry, or all of the information and data 

associated with that entry (Figure 22). 

• i l l l l flaron F i l m i n g F l e t c h e r . . . 

v 

r 
T r a n s c r i p t re In this clip,our 1 993-94class is visiting one of Fletcher Challenge's clearcuts.Aaron takes one of the video cameras and does extensive taping of the visit. In this clip we can see how he holds the camera. 

Figure 22: Constellations 3.0 star entry 

|~New Category | | New Descriptor j 
Sort:| Name • | Author:[Tar • ! Filter: r M B M B H H U 1 10 [> Researchers H Z I 4 
W Students mmtl Aaron HBHIu Jen •• I I 

Ryan • J 7 
SeanS. mmmit *s7 Teachers • ' ? Jordan • i2 

Figure 23: Rating palette 

The layering functions have been placed in a floating palette (Figure 23). This 

palette displays the layerings of the entry that are in the front-most window. The 

palette allows the user to view ratings, which are shown in the bottom. A user can 

dynamically filter descriptors by rating and sorting the list by name or rating. 
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Furthermore, an author can layer an entry by selecting her name from the 

author menu and dragging the dynamic scale located to the right of the 

descriptor name. New descriptors can be added to the list using the New 

Descriptor button. 

Hierarchical Descriptors 

The second enhancement to Constellations is the implementation of 

hierarchical descriptors. In place of the two fixed descriptor categories in 

Constellations 2.5 — topics and participants — one can define as many different 

types of categories as one needs. Descriptors within categories can have multiple 

levels of subcategories (e.g., if "students" is a participant descriptor, "Mia" could 

be a subdescriptor). This allows the user to create rich, detailed layerings of the 

data. 

Expanded Search Capabilities 

Constellations 3.0 also features enhanced search capabilities. The user now 

defines a search in a separate window (Figure 24). She can select as many authors 

and descriptors as she wishes and limit the ratings to those within a certain range 

She also has the option of searching by plain text keyword. This entails a search 

of all of the fields associated with an entry for that keyword. Items found in a 

search appear as icons in a window, much like files in a folder in the Finder. 

Figure 24: Constellations 3.0 Search window 
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These search results can be stored by the program so that they can be used 

from session to session. A user can combine a new search with the contents of a 

window generated by a previous search using the same logical operators found in 

Constellations 2.5 (AND, OR, and NOT). Although these improvements make 

searches more functional and easier to use, the search function could be made 

better still if the user could view a visual history of her combined searches in 

order to keep track of the meaning of the search results. 

Constellations 3.0 is currently under development. Its completion will mark 

the end of the current phase of development of Constellations as a consolidate 

application. 

C O N S T E L L A T I O N S A N D T H E W O R L D W I D E W E B 

Over the past year, the World Wide Web has become a common platform for 

the exchange of information between colleagues working around the world. Not 

only can people publish rich multimedia information; they can also interact with 

Web-based applications using forms to search and enter information into 

databases. 

With enhancements to the HyperText Markup Language developed mostly by 

Netscape Corporation, such as forms which allow different kinds of information 

or different kinds of user interaction to be placed in separate areas in one window, 

complex user interfaces can be built with which to access these applications. 

Constellations is an ideal Web-based application. Making it available on the 

Web would allow researchers from all over the world to collaborate in analyzing 

the same sets of data. Data display and handling would be simplified; data 

references would be URLs, commonly accessible and displayable by everyone. 
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Finally, there would be no operating system barriers, as there are Web browsers 

for all of the major operating systems available. 

C O N S T E L L A T I O N S AS A STATE OF M I N D 

Although Constellations is an actual computer program, with specific 

functions and features, it also embodies a way of organizing and thinking about 

information. The epistemologies expressed in Constellations can be seen in the 

different aspects of the program's design and functions. The most obvious 

epistemological components of Constellations are granularity and configurational 

validity. Granularity, the notion that large blocks of information can be divided 

into smaller pieces which give data its meaning, is the conceptual basis of the 

star, a discrete piece of data which has set boundaries. Configurational validity, 

the notion that pieces of data and interpretations can be arranged and rearranged 

to form new interpretations, is the key concept in layering and constellation 

building, where a researcher builds interpretations of her data by sifting through 

layers of interpretation (defined by the way stars have been tagged) to create 

groupings of stars. 

Other epistemological influences can be seen as well, particularly in the way 

Constellations, using the Constellation Designer, encourages the presentation of 

data in its shifting configurations as an integral part of the research and data 

analysis process. This aspect of Constellations evinces the influence of both 

Briggs's argument that data analysis should be concurrent with and inform the 

research process, and Trinh's documentary aesthetic, in which the visual style of a 

piece of data and its presentation determine its "truth." It also shows the 

influence of Butler's notion of gender performativity, in which knowledge is 

generated in a stream of performances, or presentations, which either repeat or 

interrupt our current conceptions. 
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While these epistemologies are intertwined with their concrete expression in 

Constellations 2.5, they can also have an existence beyond the material details of 

this particular implementation. As I've shown in my discussion of the possibilities 

for the redevelopment of Constellations, the concept of "constellations" can be 

applied to create information-organization systems in dramatically different 

environments. 

Constellations is not unique. Every piece of software embodies at least one 

epistemology. Word processors, communications applications, spreadsheets, and 

graphics programs are all developed with their creators' own particular views of 

what information is and how it should be handled. It is important to recognize 

this and to included in our software development practices the element of 

reflection upon the history of the tools we construct. This will not only allow us 

to develop tools that are more effective and easier to use; it will also give us 

greater understanding and control of how emerging technologies are shaping 

future epistemologies. 
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A P P E N D I X A 

A BRIEF O U T L I N E OF 
T H R E E V I D E O A NALYSIS T O O L S 

T I M E L I N E S 

Concept 

TIMELINES allows a real time annotation of a stream of video. This means 

that a researcher places markers at certain points in the video while viewing it. 

The researcher can explore the way they have annotated their data by viewing it 

either in table format or as a graphical representation 

Key Features 

• TIMELINES controls the playback of video data. 

• Buttons can be created which allow a researcher to quickly place event 
markers at a specific points of time or spanning an interval of time 
while viewing the video. 

• Detailed notes can be attached to specific times in the video. 

• The user can view and navigate a graphic representation of the 
annotation of a stream of video. 

• The user can view and sort a tabular representation of the markers 
placed in a stream of video. 

• The user can for specific markers. 

• The user can view an overview summary of multiple videos annotated 
using the timelines system. 
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MACSHAPA 

Concept 

MacSHAPA is a spreadsheet database. Each row represents a segment of time 

and each column represents a variable type. Variable types and formats are 

defined by the user, allowing for flexibility in the kinds of information she 

attaches to the time segments. Variable contents are coordinated to the time code 

rows in the cells of the spreadsheet. 
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Figure 25: Main MacSHAPA window 

Key Features 

Figure 26: MacSHAPA timeline 

• MacSHAPA can control a VCR and automatically import video time 
codes. 

• Codes and qualitative data can be manually entered into the 
spreadsheet or imported form another file. 

• Data within the spreadsheet can be filtered and changed. 

• There are simple textual and graphical reports. 

• Reports are hot linked to the spreadsheet: selecting an item in a report 
selects the appropriate cell in the spreadsheet. 

• Custom statistical reports can be generated. 

• A query language can be used to count codes or look for patterns and to 
modify data in the spreadsheet. 
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NT>DIST 

Concept 

NU»DIST allows a researcher to arrange their data in a tree-structure. Pieces of 

data are indexed by key concepts. These concepts are arranged in a hierarchy of 

categories. Where a piece of data is located in the tree structure is determined by 

the index tags assigned to it. 

Key Features 

• Supports a multimedia data: text, audio, graphics, and video. 

• A VCR can be controlled to show via CVideo. 

• A user can view summary information about the whole data collection. 

• Search results can display contextual information about the found data. 

• Searches and queries of the data can become part of the data tree 

• Different segments of information in the tree can be linked. 

• Theories developed about the relationships between different pieces of 
data can be tested using an index search system. 

• Repetitive data handling tasks can be scripted. 

• Memos can be written to exchange comments about the database. 

m>•• Tree DisDlat) at <Root> 

<Rool> 

lltbase da| |4:people| i6:Wluesl |7,:fi6t«Ml4TSfcM6i!k:tn| 

W ~%7 " v 7 "\7 ^7 
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Figure 27: Tree Display window in NU»DIST 
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A P P E N D I X B 

C O N S T E L L A T I O N S 3 .0 SPECIFICATIONS 
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