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Abstract

This paper examines Gary Marchionini’s (1995) framework for the information seeking process, reviewing its eight subprocesses.  His framework neglects to account for the context in which the search takes place, which involves looking at not only what actions the user follows, but his mental state, personal history, emotions, attitudes and other variables.  When viewed through a crisis setting, such as the massive protests and violence that followed the June 2009 presidential election in Iran, Marchionini’s framework becomes inadequate.  It cannot portray the complex interaction of variables taking place in an information seeker’s world.  Other methodologies and theories of information seeking behavior do examine the role of context, and these are reviewed, as well.  Finally, this paper will discuss methodologies that enable researchers to record contextual variables as well as record statistical data in order to arrive at a more complete framework and suggest using virtual reality to conduct research into crisis information seeking behavior.

Marchionini’s Theory of Information Seeking Behavior: A Model without Context 


Information seeking is a process humans engage in with the goal of changing their state of knowledge – it is motivated by an information need or problem (Marchionini, 1995).  Information seeking behaviors have been studied for decades.  Various researchers have constructed methodologies, methods and theories surrounding information seeking (Bates, 2005).  One well-known framework was created by Gary Marchionini.  His framework describes subprocesses that take place during a search session, and has been used as a jumping-off point for other researchers.  However, his framework has a very limited focus and requires a very controlled search environment.  It ignores the variables of life, especially in crisis situations.  
This paper will review Marchionini’s framework and then look at it in the context of a crisis event, namely the protests that took place in Iran immediately following the presidential election of 2009.  The paper will discuss the points where his framework is inadequate to account for information seeking behaviors during that crisis and will review other theories that do account for context.  Finally, this paper will examine methodologies that can be used to conduct further research to make Marchionini’s framework more complete.  It will suggest that virtual reality can be used to examine crisis information seeking behavior, recording both quantitative and qualitative data.
In the world of research into information seeking behavior, there are two basic approaches: the nomothetic approach and the idiographic approach.  In the nomothetic approach, researchers are looking to discover general underlying laws.  In the idiographic approach, researchers focus on the individual, and look to discover and describe unique facts and processes.  Marcia Bates (2005) writes that both approaches can apply to social sciences, and advocates for a mix of both approaches as the best way to conduct research.  Unfortunately, people who are drawn to one approach generally have little tolerance for the other.

Marchionini’s Framework

Gary Marchionini developed his framework of information seeking behavior with a nomothetic approach.  The framework involves a user-centered design where the development and testing of information systems is seen as a path to general scientific laws and improved information access (Bates 2005).  Marchionini (1995) has compared his framework to a computer program: it contains a set of interrelated data structures or factors, as well as a network of processes and procedures.  
The information seeking process is dependent upon interactions between factors, such as the information seeker, the task, the search system, the domain, the setting and the search outcomes.  All factors are embedded in the setting (situational and physical context).  The information seeker perceives and interprets the setting, has mental models of the domain and search system, and turns the information problem into a task.  That task drives the seekers interactions with the search system, which then yield outcomes.  Those outcomes affect the information seeker and his problem (Marchionini, 1995).
Marchionini’s framework consists of eight subprocesses that make up the Information Seeking Process: recognize and accept the problem, define and understand the problem, choose a search system, formulate a query, execute the search, examine the results, extract information, and reflect/iterate/stop.  This framework is considered user-centered because each subprocess is conducted by the user.  According to Marchionini (1995), the user is driven, either externally or internally, to recognize he has an information need.  If the user deems the time appropriate to seek information, he has accepted the problem and will move onto the next step.  He will begin to define and understand the problem.  This subprocess remains active throughout the entire process.  While defining the problem, the user formulates an idea of what the answer will look like, and this expectation guides the user’s actions and provides the user with a way to judge the progress of the search.
The user must then choose a search system.  The choice of system depends on the seeker’s previous experience, personal information infrastructure and his expectations of the answer.  Marchionini (1995) writes that information seekers prefer human sources to formal systems, then proximate sources and easy-to-use systems.  In practice, several search systems are consulted.  With a system chosen, the user then formulates a query, which involves matching the user’s understanding of the task with the system selected. Often, the first query serves as an entry into the search system, with browsing or query reformulations following.  Different systems vary in how queries are formulated and posed, and the user must determine the appropriate approach to each system.

With a query formulated, the user executes the search.  Users are often able to execute searches in multiple systems concurrently.  The user will then examine the results to assess his progress toward completing his information seeking task.  The examination will vary depending on the quantity, type and format of the response.  If a result is deemed relevant, the user will then either extract information or defer the extraction until a later time.  As information is extracted, it becomes part of the seeker’s domain of knowledge.  The user will then stop and reflect on his search, conduct further searches, or stop the search.  According to Marchionini (1995), determining when to stop the search will depend on external functions like setting or search system, or internal functions such as motivation or information seeking ability.
Often, a seeker will not move from process to process in a linear fashion.  He may transition from one subprocess back to another, previously completed, subprocess in order to change and refine the search.  Each seeker is unique and his cognitive, physical and emotional differences do influence specific behaviors.  Each person is situated in a context that influences all of his actions (Marchionini, 1995).  

The Iranian Crisis of 2009
While Marchionini (1995) acknowledges this uniqueness or variability in seekers, his framework does not account for it or provide a way to record this variability or differences in context.  It ignores all nuance and variability of emotion, irrationality, changes in systems and settings, and narrowly focuses on processes that apply in controlled settings.  He fails to examine the effect of the seeker’s and situational variables on each subprocess.  
If we look at a crisis event, we can review where his framework fails to account for variability.  On Friday, June 12 2009, the people of Iran voted in presidential elections.  Two hours after the polls closed, Iran’s state-run news agency declared a winner: the incumbent Mahmoud Ahmadinejad.  His rival, Mir Hussein Moussavi was adamant that he himself had won and charged that there had been voting irregularities, such as ballot shortages.  He also accused the government of shutting down web sites, newspapers and text messaging services throughout the country, hurting the opposition’s ability to communicate during the voting.  Ayatollah Ali Khamenei, the country’s supreme leader, who had final say over the affairs of the state, defended the interruptions in services, saying that people were using text messages to spread rumors.  A number of voters also expressed anxiety about vote-tampering, wondering if their votes would actually count (Worth, June 13, 2009).  
The day following the election, hundreds of thousands of protestors took to the streets, claiming that Ahmadinejad stole the election.  Riot police officers used batons and tear gas against demonstrators throwing stones, and at least one person was killed.  Moussavi declared that the will of the people has been faced with “an amazing incident of lies, hypocrisy and fraud.” Ayatollah Khamenei issued a statement on state television to congratulate the declared winner.  For his part, Ahmadinejad denounced foreign journalistic and diplomatic criticism.  Authorities closed Tehran universities, and blocked text messaging and cell phone transmissions, access to Facebook and other web sites (Worth, June 14, 2009).
By Sunday, word spread that over 100 prominent opposition leaders had been arrested.  Despite the arrests and a mass crackdown on protesters by the police and Basij militia using batons, whips and chains, massive rioting and protesting continued.  The Association of Combatant Clery, a moderate clerical body, offered its support to the opposition, as did Mehdi Karroubi, a reformist cleric and presidential candidate. The supreme leader of Iran decreed that the election was fair, and Ahmadinejad dismissed the protesters as being as inconsequential as disappointed soccer fans after a match.  He said that accusations of fraud were driven by foreign agitators and journalists.  Ahmadinejad held his own rally, surrounded by riot police offers, that same day.  Attendees, who were screened before being admitted to make sure they weren’t with the opposition, defended their president and said they could not believe the election had been stolen (Worth, June 15, 2009).
The following Tuesday, the Iranian government restricted all journalists working for foreign media from firsthand reporting in the street.  The ban required those journalists to work only from their offices, allowing them to conduct phone interviews and monitor official sources, such as state television.  Visas for foreign journalists would also not be extended (Associated Press, June 16, 2009).  
In the days that followed, protests continued.  The election results were certified more than two weeks after the election was held, confirming Ahmadinejad as the president of Iran, and setting off more protests (Slackman, 2009).  According to an Iranian government official, 36 protesters were killed in the two weeks after the election.  The opposition disagrees, claiming that 72 protesters had been killed (AFP, 2009), and unconfirmed reports put the number as high as 150 (CNN, June 2009).  More than 1,000 people were arrested during the protests, and mass trials are ongoing (CNN, August 2009).  The country remains divided, with the government blaming foreign nations for spurring the protests and even for the highly publicized death of a female student.  Political analysts inside and outside of Iran doubt that the people who participated in the protests will believe such accounts, but there are many others who may.  Those who demonstrated for the government and who get their news solely from state television are likely to defend the government’s position (Slackman, 2009).
Despite the violence, bloodshed, and refusal to cede the election by Ahmadinejad, Iranians continued to take to the streets for weeks after the election.  To make these protests happen, they circumvented government media blocks and utilized social networking tools to communicate with each other.  Although it has been deemed the “Twitter Revolution,” and the social networking site Twitter was used to share messages and media, no one tool or technology was responsible for the mass demonstrations.  Iranian protesters mainly used individual text-messaging, Farsi-language websites and word-of-mouth to spread the news about upcoming protests and demonstrations (Cohen, 2009).  
Twitter did, however, play a big role in propaganda for both the government and the opposition.  Because one does not need to access a website to create and send a “tweet”, users can share information from text-messages on a cell phone or from blogging software.  When the government restricted journalists’ access to events, protesters used Twitter to share videos, photographs and written material with the world.  On the flip side, Twitter was also used to spread inaccurate information and possibly misinformation created to mislead people (Cohen, 2009).  The main reason for using Twitter is that it generates so much attention from international media.  International focus during the protests was directed to the lack of good access for reporters.  The Iranian government also was faced with the realization that they could not effectively control all media (Schectman, 2009).
A Narrow Framework that Misses the Context


Marchionini’s framework becomes too narrowly defined to be appropriate in a crisis event.  The framework describes the steps taken by information seekers under controlled conditions, but does not provide a way to account for or record the variables of other, less controlled situations.  Marchionini acknowledges variables, but does not treat them as a given, giving them a place in the framework.  Instead they are deviation from the norm.  The framework does not account for volatility in the setting, or in the information seeker himself – his frame of mind, his emotions, his history.  This lack of examination of extenuating and circumstantial detail becomes clear in a crisis setting.

Each person has a unique, personal history that affects his choices.  When a person experiences an information need, his history may include the same or similar need.  How he handled the need in the past will influence how he deals with it in the future.  He also becomes aware of the problem at a certain point in time, and his emotions and feelings at that time will certainly guide the way he interacts with the information seeking process.  In Iran, there is a history of governmental control, as well as one of protest.  The people’s individual experiences with governmental officials and protests certainly affected their information seeking behaviors during the 2009 crisis, but Marchionini’s framework fails to examine a seeker’s past experiences and account for how it might affect his searching behavior.
In defining and understanding the problem, Marchionini does not account for multiple problems occurring at once, and the shifting priorities of problems and the urgency of needing information to act immediately.  Marchionini writes that in this step, the person formulates an idea of what the answer will look like, but does not examine how a person behaves when the results of the search return answers that do not meet their expectations.  An example of this is when the Iran election results were declared and hundreds of thousands of people could just not accept the results and began to demonstrate.    

In a crisis, people may have no choice of search system.  They will look for information wherever they can find it (Spence, 2006).  In Iran, the government attempted to control all media – they banned foreign journalists from reporting on the streets, tried to shut down websites and only allowed the release of news and messages they wanted broadcast.  This severely limited the search systems of people both inside and outside of Iran.  Often, the information seeker became the source, as happened in Iran with the rapid spreading of news via word-of-mouth, text-messages and Twitter.  

When Marchionini writes about examining results, he does not mention looking for accuracy or truthfulness in the results.  During the Iranian crisis, the government tried to shut down sources of information that might contradict what they communicated and rumors on both sides proliferated.  Ahmadinejad grossly downplayed the protests, and insisted that the elections were fair.  On the other hand, Moussavi demanded that the elections were fraudulent and wanted a new election.  Information seekers were faced with propaganda from everywhere, and had to decide each time whether to believe in the information or not.  Marchionini does not include this determination of truthfulness in his subprocesses.
Nor does he allow that under stress, an accurate assessment of the process may not occur.  During a crisis, which is a novel and unexpected experience, people experience a severe confusion, disorientation and shock, and until they can orient themselves with an understanding of what is happening, may not act logically (Seeger & Gouran, 2002).  In the Iran crisis, people took to the streets to protest, despite knowing that others had been killed and beaten for doing so.  Marchionini ignores this potential for irrational behavior.
Marchionini’s last subprocess describes how a user decides to reiterate his search, reflect on the results or stop the search altogether.  During crises, people experience worry, fear and uncertainty, all of which influence information processing.  People exhibit flawed reasoning strategies and have tendencies to make decisions based on flawed and incomplete data.  Seekers will stop the search when they are satisfied, even if the information is incomplete, wrong or barely sufficient (Griffin, 1999).  Other research has shown that since definitive information is hard to obtain in crisis events, weaker information is likely to be interpreted in ways that reinforce existing beliefs and that people believe with extreme confidence that the information they have is correct (Coppola, 2005).  Marchionini’s framework does not account for the affects of emotions on searches or the tendency to find and accept weaker information.
Other Approaches to Information Seeking Behavior
While other approaches to information seeking behavior have yet to really examine search behavior during crises, these approaches do take context into account.  In a 1981 paper, T.D. Wilson described categories of causal factors that produce a need for information as well as the barriers to accessing that information.  He developed a model with a 3-fold view of information seeking: the context of the seeker, the systems used and information resources drawn upon, all of which exists within a universe of knowledge.  The knowledge may be drawn upon directly by the seeker or through an intermediary.  This model developed the idea of a personal, social role and the environmental context that may drive the need for information (Wilson, 2005).

Over time, Wilson’s model evolved.  He has studied human information behavior and has made revisions to the model based on his analysis.  His most recent model shows a Person-in-Context moving into the Context of the Information Need, moving to an Activating Mechanism, looking at Intervening Variables, moving to another Activating Mechanism, which leads to Information Seeking Behavior, which results in Information Processing and Use.  That leads right back to the Person in Context.  Each stage can be related to other theories of information seeking behavior.  As information seeking behavior continues to be studied, Wilson believes it is likely his model will continue to evolve (Wilson, 2005).
A related theory was constructed by Brenda Dervin. Like Wilson’s approach, she looks at the person in context.  But, instead of creating a theoretical framework for information behavior, Dervin focused on the methodologies used for research.  Her Sense-Making theory is proposed as a generalizable approach to studying humans as they try to make sense (and unmake sense) of the world around them.  Her theory mandates specific methodologies that require researchers to focus on the information seeker, and recognize that the seeker is both potentially constant and potentially changeable across time and space.  It requires the researcher to be extremely tolerant of chaos (Dervin, 2005).  

The Sense-Making theory mandates attention to fundamental concepts from which extrapolations are derived methodologically to develop a method.  These fundamental concepts include time, space, movement, power, constancy and change.  The Sense-Making model ties these concepts together by looking at the user and the Situation (history, experience, identity), Context (power structures, domain knowledge, culture), Bridge (ideas, attitudes, feelings), Verbings (sense-making/unmaking), Outcomes (helps, hindrances, consequences) and Gap (questions, confusions) (Dervin, 2005).
Dervin’s theory was developed to expand upon research conduct with method – research like Marchionini’s that seeks to predict information seeking behavior based on characteristics of users and situations that are assumed to be constant over time.  This kind of research method may accurately predict some behaviors, but it is simply not enough to account for changes in context.  Dervin’s model allows that information seeking behavior is both potentially changing and potentially constant, and seeks to build a bridge between method and possibilities for creating new theories of information seeking behavior (Dervin, 2005).
Other theories that can apply to the crisis event in Iran have been created.  Soo Young Rich (2005) wrote about Patrick Wilson’s theory of cognitive authority.  This theory says that people construct knowledge in two ways: either based on their first-hand experience, or on what they have learned second-hand.  The sources that they turn to, including other people, books, mass media and the internet, are their personal “cognitive authorities”.  According to Wilson’s theory, people have different reasons for judgments of authority.  People may not be able to describe their reason quantitatively, but will justify them by citing indirect bases.  The theory of cognitive authority relates closely to the idea of relevance in information seeking and retrieval:  People make judgments on how relevant information is depending on how much authority they give to the source.
Another related theory is by Elfreda Chatman.  She studied information seeking in everyday life situations of marginalized populations.  From studying these populations, she found that there are four key concepts of information poverty: deception, secrecy, risk-taking and situational relevance.  Each of those may be invoked as a self-protective behavior during the information seeking process.  From those four concepts, six propositions were derived:  the information poor perceive themselves as having no sources that will help them; class distinction is associated with information poverty; self-protective behaviors, which are responses to social norms determine information poverty; secrecy and deception are self-protecting mechanisms due to a sense of mistrust regarding the ability of others to provide pertinent information; decisions to reveal true feeling are not made because of fear of negative consequences; new knowledge will be selectively introduced to the information poor, depending on how relevant it is to their everyday lives.  Because it delves into the nature of social structures, Julie Hersberger (2005) suggests that this framework might be useful for examining social networks as information networks.  
Methodologies to Explore Information Seeking Behavior in Context
Brenda Dervin has written extensively about methodologies for research into information seeking behaviors that can examine the context of the seeker and his search, getting qualitative data, while still obtaining data that are quantifiable and statistical.  She writes that there is a continuum in the research world dealing with the idea of context.  At one end, researchers acknowledge context, but only briefly, and take it into account only as another in a long list of factors.  Context is the enemy of order and generalization.  At the other end, researchers can take so much into account, and focus so heavily on the individualities of people and behaviors, that any formal study becomes impossible.  Context is formless, fragile and interfered with by study. She advocates for a middle position, where studies are conducted in such a way as to provide both quantitative data and qualitative data.  Dervin writes that the researcher must find a balance between “particularized” approaches to research (i.e., case studies, participant observations and narratives) and systematic approaches (i.e., surveys, statistical analyses) (Dervin, 2003).
In order to capture, observe and record both the qualitative and quantitative data, researchers use a combination of techniques.  Researchers at the University of Hawaii conducted a study to examine behavior in a library.  They used a self-witnessing report, where the person recorded feeling, thoughts and actions.  The subjects were also provided a tape-recorder and were asked to verbally record their thoughts while conducting searches.  The information from the tapes would then be transcribed and examined for any identifiable patterns (Nahl, 1985).
The self-witnessing technique is a way for researchers to obtain qualitative data about the person conducting the search.  They record activities, as well as on-going thoughts and feelings.  There are various ways to present this technique.  Questions can be asked that are very broad, such as “Describe what you did,” or very specific, guiding the subject through a series of prompts.  Nahl and James (1985) found that it was helpful to give the subject ideal or model responses to the questions asked.  A variation to this technique is to have the subject questioned by a second party, and for the second party to record their responses.  Whichever way the research is conducted, the usefulness of the response depends on how much verbalization interferes with the search and how accurate the verbalizations are to what the subject is feeling and doing. 
Interviews can capture qualitative data about a subject’s state of mind, feelings and emotions prior to, during and after searches.  But to record quantifiable data, different techniques are required, such as questionnaires and actual recording of steps, either through a second party or via electronic capture.  Researchers in one study created a detailed questionnaire to record information sources used, frequency used and perceptions about the searches they’ve conducted.  The computers of the subjects had custom software installed that tracked how the subjects used their web browsers. The software recorded menu choices, button selections and keystrokes, which enabled the researchers to reconstruct the browsing and searching sequences (Choo, 2000).  
An alternative to the second-party question-and-response technique is to have subjects conduct searches through a second party.  The subject must tell the other party what to do, thereby requiring every action to be verbalized.  This also presents the second party with opportunities to ask questions of the subject, prompting the subject to think aloud about their searching.  This technique was used by researchers studying web searching behaviors.  Prior to conducting the searches, subjects were interviewed about their personal search strategies, interactions with search systems, and their search behaviors (Holscher, 2010).

Capturing both qualitative and quantitative data in low-stress, controlled situations is a relatively simple thing to do.  But to create a complete model of behavior, researchers must also account for behaviors during crisis situations.  Dervin (2003) suggests that the rare or inconsistent events can serve as fodder for contextual analysis, so it is important that behaviors during crises are studied and incorporated into a complete model.  But the nature of a crisis – unexpected and rare – makes conducting crisis research almost impossible.  One solution is to use virtual reality simulations.

There are existing technology tools that provide opportunities to psychologically immerse people in multi-user virtual environments (MUVE).  These three-dimensional worlds (Second Life is one example) provide a way for people to create objects, test ideas and collaborate with others.  Users can design scenarios and simulations, and have meaningful adventures and learning experiences.  Educators are just beginning to explore ways to use virtual worlds to make literature, art, history and language come alive for their students (Lamb & Johnson, 2009). 

Researchers can create a virtual world for subjects to enter, allowing the subjects to experience a crisis event as they try to reach a goal.  Subjects will react to the crisis, seeking information along to complete the goal.  In this virtual world, subjects can interact with each other, use discussion boards, websites, blogs and social networking sites to communicate and search for information (Ostrander, 2009).  Researchers can conduct pre- and post-event interviews, record and replay exact behaviors in the simulation, and have subjects speak aloud during the crisis, to talk about what they are experiencing.

Conclusion


Gary Marchionini constructed a theory of information seeking behavior that, at first glance, is complete.  He writes that his model is user-centered, that searches for information take place in various settings and situations, and that people have different skills, attitudes and feelings that can affect their searches.  However, his actual model is extremely narrow, and fails to account for the qualitative data surrounding the search.  This becomes very clear when looking at a crisis event.  During the Iranian protests of the 2009 presidential election, many people were searching for information.  They had different backgrounds, different motivations and different situational contexts.  Marchionini’s model may accurately portray some of the subprocesses of searches that were conducted during the protests, but it does not capture the context of the searches.  To create a more complete model of information seeking behaviors, researchers must study behaviors in real-life situations, capturing the physical, mental and emotional processes.  A virtual reality simulation would allow researchers place people in crisis situations and examine their information seeking behaviors, with both quantifiable and qualitative data.
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