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Abstract 
 
The educational client interface to the ADEPT digital library is envisioned as a “learning space” 

where digital objects are tightly integrated with instruction to improve the scientific reasoning and 

geographic thinking skills of undergraduates.   Geography faculty, acting in the work-role of 

instructor, will be the primary agents utilizing this ADEPT interface.   The information behavior of 

academics is well documented in relation to their work roles as researchers, but little has been 

published on their information behavior in support of instruction.   We report findings from our 

exploratory study on the information practices of geography faculty in this context.  Results suggest 

that the information behavior of academic geographers follows the Leckie dynamic feedback-loop 

model.  A tentative pattern may exist in the intersection of work roles and information sources.  

Information seeking for instruction may be characterized as passive and formal while information 

seeking for research may be characterized as active and informal.     
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Information Behavior In Support Of Instruction: 
Designing The Adept Digital Library To Support Dual Work-Roles Of Academic 

Geographers 
 

Background 
 

The Alexandria Digital Earth Prototype (ADEPT)  is investigating undergraduate 

educational use of the Alexandria Digital Library (ADL).  Based at the University of California, 

Santa Barbara,  ADL is an operational digital library of geo-referenced information resources.   Two 

stated goals framing the research are, “can ADEPT modules and services be structured in such a 

way that they will help a student think like a geographer,” and “how can ADEPT help users view 

primary geographical evidence in new ways to answer pedagogical questions?” (Borgman et al, 2000, 

p.235).  The project, funded by the U.S. Digital Libraries Initiative, Phase 2,  is currently in the midst 

of its fourth year of support.   The ADEPT Education and Evaluation team focused on formative 

evaluation during years one and two of the project.   Reviewing the software as it formed (SIL 

International, 1998) allowed us to determine design requirements.  Reviewing teaching practices 

provided us with baseline data to compare with final project outcomes.  

The education team created initial software specifications and a rapid-prototype based upon 

classroom observations, in-depth interviewing of faculty and students, and instructional content 

analysis of physical and human geography courses taught at two University of California campuses.  

The rapid-prototype was then demonstrated in the classrooms. Additional interviews were done 

with faculty and students before and after the introduction of the rapid-prototype.  Full discussion 

of early methods and results is published elsewhere (Borgman et al., 2000; Borgman, Leazer, 

Gilliland-Swetland & Gazan, 2001; Gilliland-Swetland & Leazer, 2001; Leazer, Gilliland-Swetland, 

Borgman & Mayer, 2000).    

These early efforts clarified our ideas about users and usage of ADEPT.  For example, the 

education team had initially focused our evaluation efforts on the learning activities of instructors 
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and students.  Our research indicated, however, that teaching assistants played a critical bridging role 

between faculty and undergraduates.   Thus we performed observations and interviews with this user 

group to more fully understand the variables which might have an impact on educational outcomes 

and perceptions of ADEPT usability (Gazan, 2002).  In addition to studying teaching assistants, we 

also recognized the need for additional information about faculty information behavior is support of 

instruction.    

Our early data was based upon observations of instructional delivery in the lecture hall.  Yet, our 

results and our iterative design process indicated that we needed a model of the information 

behavior of geography faculty during instructional preparation.  We found that instructors used few 

sources of primary scientific evidence and spent little time relating scientific method to the 

development of geographic knowledge during lectures.  Nevertheless, faculty indicated a desire to 

teach with primary observational data and images during interviews conducted after the first 

generation rapid-prototype implementation (Borgman et al, 2001 , 397).  We surmise that this would 

require a shift in the instructional design practices of faculty members. Little is known about the 

faculty information behavior in this context whereas much has been published on the information 

needs and uses of academics performing a research work-role.   We used our early results to write 

detailed use case scenarios and enhanced software specifications for a fuller second generation 

prototypes (Ancona & Smith, 2002; Coleman, Smith, Buchel & Mayer, 2001; Gazan, Ancona & 

Nilsson, 2002).  We incorporated instructional preparation situations into these scenarios but needed 

to ground our work within the real-world experiences of ADEPT’s potential user base.   As of fall 

2002,  ADEPT’s principle investigator is using the first fully formed implementation of ADEPT  to 

teach a complete physical geography course.  While we are using the alpha-implementation to refine 

ADEPT, this single instructor’s experience may not be representative.  
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   A base line knowledge of faculty information behavior in support of instruction will be 

used to extend the ADEPT client implementation to multiple instructors and to design digital library 

tools & services to “scaffold” scientific reasoning skills into instruction.    This paper reports on 

semi-structured interviews conducted with nine geography faculty members at one of the 

participating campuses during Spring 2002. The interviews were carried out within the faculty 

members offices, providing an opportunity for us to observe subjects within their own working 

environment.   

Theoretical Framework & Literature Review 

The present project depends upon prior theoretical work.  The conceptual aspects of the 

current research are (a) pedagogical practice, (b) information behavior, and (c) faculty 

implementation of digital libraries and information technology, all within (d) geographic information 

systems (GIS).  Research from library, information and archival science (LIAS), education, and 

cognitive psychology provides methods and context.  Indexes from each discipline were extensively 

reviewed.  Our goal within the domain of pedagogical practice  is to inform the development of an 

“learning space” which promotes the transfer of scientific and geospatial problem-solving skills from 

expert academic geographers to novice undergraduate students.   Our goal within the area of 

information behavior is to work with a key group of ADEPT end users to inform the iterative 

software development process.   Our aim in the sphere of digital library and information technology 

implementation is to situate ADEPT extensibility within the broader context of academic 

geographer’s work habits and socio-organizational influences.   

Pedagogical practice 

The first conceptual aspect is pedagogical practice.  ADEPT  pedagogical practice is based 

upon learning spaces.  A learning space is as a “personalized collection of geo-referenced materials 

and an associated set of services that support access to, and use of, the collection for purposes of 
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learning” (Coleman et al., 2001, p.251).  Scientific reasoning is a formal method of knowledge 

acquisition and representation based upon the use of concepts and hypotheses.  In its current 

implementation,  personalized collections within ADEPT can be organized by concept and 

hypotheses rather than by traditional bibliographic description (i.e. author, title, subject).  We 

propose that collections organized in this manner will help students formulate and test hypotheses 

within the rubric of the National Geography Standards (Geography Education Standards Project, 

1994).  Coleman et al. discuss the pedagogical principles supporting our concept-based digital library 

services in detail.  Briefly summarized, these principles are domain-specific learning, case-based 

learning and scaffolded learning. Domain-specific learning occurs when skills are taught within the 

context of a subject content area.  Case-based learning uses authentic problems to teach skills rather 

than isolated facts.  Scaffolded learning is progressive adjustment to task difficulty using prompts 

and feedback to meet student capabilities (Coleman et al., 2001, p.254-255).   

Our scenario-based formative evaluation indicated that instructors will be the primary agents 

creating personalized collections.  During lectures observed by ADEPT researchers,  instructors 

tended to group concepts sequentially  without providing additional context. The ability to access 

and retrieve collection items via concept and hypothesis provides no guarantee that faculty will 

present their personalized views any differently then they have in the past.  The danger is that 

ADEPT will only support discovery learning rather than design-based learning.   In discovery 

learning the learner merely stumbles upon pre-exiting concepts.  Design-learning is constructivist.  

The learner constructs meaning from his or her actions (Peterson, Jungek, Sharpe & Finzer, 1987, 

p.112).   

To avoid promoting this passive discovery, instructors may need to undergo a cultural shift.  

They need to become a “guide on the side” rather than a “sage on the stage” (dePaula, Fischer, & 

Ostwald, 2001, p.1).  Academic geographers are already expert problem solvers in their work-role as 
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researchers.  Mayer and Wittrock (1996) provide a good overview of problem-solving transfer and 

note that scientific research on transfer has not yet identified “teachable aspects” (p.51) of problem 

solving.  Gluck (1992)  noted that the research on geography and mental maps did not, “ask subjects 

what, why, or how they perceived the process of information manipulation which led to deductions, 

inferences, conclusions or understanding” (p.242).   

Digital library literature pays some attention to the expert problem solving process.  Edelson 

& Gordin (1996) describe a three step process for adapting expert’s resources for novices.  The 

process was developed as part of a project investigating the design of scientific visualization 

environments for learners.  The first step is “a study of scientists, the resources they use, and the 

activities they engage in.  The goal of this step is to understand the tacit knowledge that experts 

bring to their tasks and the ways in which they use their resources.” (¶10)  Yet Edelson & Gordin do 

not formally report their methods of eliciting that tacit knowledge.  They claim experts need primary 

sources which include information about the origin and reliability of the data.  They also claim that 

experts know how to translate their questions into requests for data because they know what 

resources are contained in digital libraries and how they are organized (¶15). 

Gorman, Maier and Delcambre (2000) are also researching expert problem solvers.  The 

“Footprints” project is examining “traces” of information used by expert physicians as they seek 

solutions to patient problems.  The goal of this research is to improve social collaborative filtering 

for other experts, namely other physicians treating the same patient.  The research is notable for its 

recognition of the knowledge inherent in an expert’s selection of documents and for the multiple 

qualitative methods it uses to evoke and describe the “traces.” They used focus groups, participant 

observation, use protocol analysis, and critical incident reporting to generate a rich set of 

data(Gorman, Maier, & Delcambre, 2000).  The research is still underway but initial results indicate 

(a) that experts “bundle” information while they are in their work environment, (b) highly individual 
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temporary information can be created during work processes, (c) the types of information recorded 

by experts is both ad hoc and planned, and (d) bundles can be combined into metabundles which 

are used by several experts (Gorman et al., 2000, p.268).  ADEPT is still in the process of creating 

digital library services for learning spaces that will prompt instructors to make their tacit expertise 

explicit.  We assume that this will require supporting dual roles of information work behavior. 

Information-work is defined as the tasks of retrieving and organizing information as a function of 

job operation (Sundaraham, 1996). 

Information behavior, work roles and geographic information systems 

 Information behavior  is the second aspect of our theoretical framework.  We take Case’s 

approach to information behavior research, incorporating information needs and both active and 

passive information seeking (Case, 2002, p.5).  The study of information needs and information 

seeking behavior is an extremely large sub-field of library and information science.  Excellent 

reviews are available including Case (2002), Dervin & Nilan (1986), Westbrook (1995) and Pettigrew, 

Fidel & Bruce (2001)  Academic settings predominate within the research (Westbrook, 1995).   This 

is hardly surprising given that academics are heavily reliant upon information to perform their daily 

work.  The literature on academic information needs and uses extends back to the late 1950s 

(Hurych, 1986), beginning with simple descriptive studies and evolving into discipline specific 

investigations (Hart, 1998, p.164).   Yet,  information behavior research scarcely considers the work-

roles of academics nor their use of digital geospatial information.  

Regarding academics’ use of digital geospatial information, Hunt and Joselyn (1995) wrote 

about maximizing accessibility to spatially referenced data. Their work focused on physical hardware 

and software requirements for making the data available, however, and didn’t include a discussion of 

user requirements.  The Journal of Academic Librarianship devoted a special issue to GIS in 1995, but 

the articles were about management issues involved in implementing GIS services in libraries.    
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Another special issue was produced by the same journal in 1997.  Out of 10 articles devoted to the 

topic, only one measured patron use.  McGlamery (1997) used unobtrusive transaction log analysis 

to determine the user base of the University of Connecticut Map and Geographic Information 

Center (MAGIC) web site.  Through this method he was able to determine “intense use by a small 

number of researchers and laboratories” (McGlamery, 1997, p.508) and the types of data the 

researchers were downloading.  McGlamery used the information to inform collection development 

rather than system design. He changed the scale of map information, for example,  to better reflect 

popular use.  (p.510).  

Gluck provides the majority of the LIAS research on geospatial information needs and uses.  

He performed an exploratory analysis to better understand the mental models people use while 

manipulating print geographic data (1992).  The work involved sense-making instruments adapted 

from the work of Dervin and Nilan, focus groups, and a data translation exercise where subjects 

converted map information into text and vice versa.  He identified several classes of information 

need which might require spatial information and recognized that the complexity of maps can lead 

to information overload.  His sample was, however, exploratory and therefore small and non-

representative of the general user.   

Gluck did additional cognitive experiments with classroom type competency tests (1995, 

1996, p.164).  Subjects were tested on reading, analysis and interpretation tasks after hearing or 

reading information and reviewing a paper map.   Competency was based on ratio of questions 

answered  correctly and time spent on task.  Subjects were more competent at reading tasks than 

analysis or interpretation tasks.  This research was notable for its consideration of performance as an 

aspect of relevancy (Gluck, 1995, p.448).  Personal, educational, professional and over all geographic 

experience did affect competence.  Finally, Gluck did content analysis of the reference logs of a 

public library to determine categories of cartographic information requested by the public.  Gluck’s 
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work provides a starting point for reviewing cognitive problem solving behavior with geospatial 

information but it is based on printed rather than digital sources.  He notes that most research on 

geography and mental maps does not relate information manipulation to the process of scientific 

reasoning (Gluck, 1992).  Yet his subsequent work does little to further relate geospatial information 

use with formal scientific methods .  Gluck & Yu recently reviewed research into the use of maps as 

information tools.  The studies they found only analyzed time on task and accuracy of map use and 

“rarely seek the strategies subjects employed during manipulation or the insights subjects perceived 

during and after the tasks.” (Gluck & Yu, 2000, p.22) 

On the topic of multiple work roles, LIAS research on information behavior typically 

characterizes users into singular roles such as novice, expect, student or researcher.  Recent reviews 

of academic information behavior research confirm a bias towards the single work-role of researcher  

(Case, 2002; Eti, 2001;  Hart, 1998).  Although convenient and useful, single roles over-simplify the 

user’s motivations, constraints and operating environment.  Lagoze notes that one person may take 

on multiple roles within a single digital library interaction and that this increases the complexity of 

resource discovery  (Lagoze, 1997).   Current information behavior theory is beginning to recognize 

the multiplicity of roles played by digital library users and emerging research frameworks incorporate 

cognitive, social and organizational perspectives.  But social and cognitive theories alone don’t have 

enough predictive value to capture the holistic intricacies of human information behavior (Pettigrew, 

Fidel & Bruce, 2001, p.59).  One study has taken the holistic view, but its subjects were professionals 

rather than academics.  Leckie, Pettigrew & Sylvain surveyed the literature on information seeking of 

engineers, lawyers, and health-care professionals to determine commonalities across models.   They 

characterize professionals as performing a variety of work-related tasks which can influence 

information need.  Their conceptual model considers that information seeking doesn’t occur in a 

vacuum, but in a broader work-context; that professionals must find information for a variety of 
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needs, and that the process is dynamic.  As information is gathered a “feedback-loop” (Leckie, 

Pettigrew & Sylvain, 1996, p.187) is initiated which changes all variables in the process before 

another iteration of information seeking commences.   They did find that “it is possible that an 

outcome from one task associated with a particular role ...may quite unexpectedly benefit the 

professional in another role.” (p. 187).   

Hart (1998) provides perhaps the only example of information behavior research into the 

multiple work-roles of academics.  He studied two dimensions of information gathering (formal 

versus informal and geographic range of source) using the level of courses taught and faculty 

member’s commitment to research, teaching and service as independent variables.  His hypothetical 

model was based upon faculty characteristics and work roles on the type of information sources 

used.  He found that a strongly committed teachers used a wider geographic range of sources, 

making active use of interlibrary loan and off-campus libraries (p.180) but this finding is not 

generalizable because of his sampling methods.    In addition, he discovered that strongly committed 

teachers did not share information pertinent to teaching with their departmental or campus 

colleagues.  Hart’s work represents a first-step in analyzing the influence of multiple work roles on 

academic information behavior.  It demonstrates that faculty, at least one institution, have 

predictable patterns of information sources use based upon varying work-roles.  Future studies are 

needed to control for type of institution and to examine other aspects of information behavior, such 

as searching, selecting, and organizing, in more detail.   

It is accepted that academics perform a variety of work-roles in the course of their daily 

employment. The many tasks performed by faculty include instructional preparation and delivery, 

research, graduate student dissertation supervision, consulting, administration, professional and 

community service . These tasks are common across disciplines, although they may differ in the 

details of implementation,  and they rarely change over time (Meyyapppan, Al-Hawamdeh & Foo, 
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2001). Faculty integration of ADEPT into their regular work process will be critical to the successful 

deployment in classrooms beyond the Fall 2002 alpha-implementation.   

Faculty implementation of digital libraries and information technology 

Faculty implementation of digital libraries and information technology is the third aspect of 

our theoretical framework.  Most of the research has been conducted on faculty information-use 

behavior in support of research and it supports the trend that faculty tend to gradually adopt new 

information technology, and that their use as steadily increased (Eti, 2001, p. 431).  There are 

substantial differences in the ways IT is adopted by different disciplines.  The sciences and social 

sciences tend to adopt earlier than the humanities.  Uptake depends upon the suitability of the IT to 

the academic’s circumstances (453).  Major impediments include lack of time, organizational culture 

(publish or perish) and accessibility of the network or the software (i.e. the technology itself). (453?) 

Covi and Kling (1996) examined faculty digital library use within the larger social and 

organizational environment of the research university.  They carried out semi-structured interviews 

with faculty, librarians, and information technology staff at two Carnegie I level institutions.  Their 

major finding was that faculty perceived digital libraries as useful in support of their publication 

process and the major influence dictating use was the invisible college.  Also of interest  is their 

finding that these different sub-organizations within the university have different ideas about what 

constitutes good digital library use because of differing goals and objectives.  Faculty are most 

concerned about promotion & tenure, and are constrained by teaching & administrative obligations.   

The Digital Library Federation (DLF) recently commissioned a large-scale study of library 

usage patterns by different user groups at a variety of academic institutions.  Although the study 

focused on perceptions of library value, it also detailed changes in how information sources are 

located and used.  The report only briefly summarizes the results of its survey, offering the bulk of 

its data in raw form to encourage further research and analysis.  Most important for our current 
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research is the finding that survey respondents believed they are changing how they perform their 

information-work.  Faculty predominated among those reporting that they are using the library less 

frequently. However, use of digital resources is additive.  One medium does not appear to substitute 

for another.  For example, most faculty provide course information like syllabi in many formats 

(Friedlander, 2002).  It’s tempting to speculate that this redundancy may be associated with the 

greatest constraint DLF survey respondents listed in using information: lack of time.   

Our theoretical framework exists in the milieu of geographic information systems and 

contains three inter-related facets of pedagogical practice,  information behavior, and faculty 

implementation of digital libraries and information technology.  ADEPT is to be deployed in 

multiple instructional environments at participating institutions.   As instructors,  academic 

geographers control the scope and content of topics to be taught in the lab and the lecture hall.  

They dictate the formal evaluation of undergraduates.  Ultimately, they will design and implement 

students’ formal encounters with ADEPT.  Knowledge about how faculty approach pedagogy and 

how they currently select and arrange information during instructional preparation will allow us to 

build upon familiar processes to extend the functionality of digital libraries and avoid known issues.  

For example, faculty participating in rapid-prototype interviews expressed concern over the length 

of time necessary for learning new software (Borgman et al, 2001, p.397).  As a result we  take ease 

of use and functional utility as necessary features of ADEPT.   More detailed knowledge of faculty’s 

current pedagogical practices and student evaluation methods will also allow us to design 

instruments to perform summative evaluations of student learning outcomes.  We theorize that 

faculty uptake of the software will be enhanced if new tools improve typical instructional 

preparation practices.  A concrete model of current faculty information needs and information 

seeking behavior within the context of preparing instruction will ensure the best match between this 

user group and the digital library collections, services, and interface. 
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Research Method 

ADEPT education and evaluation researchers employ a variety of formative and summative 

methodologies to enhance system design and improve how people learn using digital library 

collections and services.  This portion of our research focuses on how a few individual faculty 

members do their work.  The research is necessarily qualitative to evoke rich, detailed descriptions of 

academic geographers current work processes in support of instruction.  The results will be used to 

construct an initial model of information behavior which can be tested against faculty members 

observed behavior when using the next generation ADEPT interface.  We anticipate using protocol 

analysis techniques when ADEPT is deployed to multiple instructors.  Comparing our initial model 

with protocol data will allow us to include unpredicted behaviors in our iterative software design 

process.  It will also help us to identify opportunities to scaffold the scaffolders – to invent digital 

library services which will prompt instructors to use constructivist-based design-learning when 

selecting and organizing ADEPT learning spaces (personalized collections). 

Geography faculty teaching at the undergraduate level at one of the campuses were invited 

to participate in an audio-taped semi-structured interview.  Nine faculty participated in the research. 

ADEPT focuses on physical geography in its current alpha-implementation but it is anticipated that 

ADEPT will be extended to social and human geography classrooms.  Five respondents are physical 

geographers, four are human geographers. Interview questions were designed to answer the 

following research objectives:  

• To identify and describe faculty information needs and information seeking in 

support of instruction  

• To compare and contrast  information needs and seeking in support of instruction 

with information needs and seeking in support of research 

• To identify and describe tools used when searching for instructional materials 
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• To identify and describe content chosen for instruction and the process by which 

they are selected and evaluated by faculty 

• To analyze how instructional media is arranged prior to presentation 

• To compare the arrangement of instructional information with the presentation of 

geography concepts in the classroom 

• To identify and describe how faculty plan for the evaluation of student learning 

Faculty were interviewed during a quarter when they were actively teaching a lower-division 

undergraduate class to ensure their description of their experience was within recent memory.  The 

interviews were conducted in faculty members offices to allow for observation of their behavior 

within their own working environment.  Interview questions were open-ended to allow faculty to 

describe their experience in their own words.  Probes and follow-up questions were used when 

clarification or amplification was necessary.   

Findings 

Our respondents have a wide level of experience ranging from four to forty years of 

teaching.  We included every level of professor, from assistant to fully tenured faculty member.   All 

of the academic geographers interviewed are intensive users of information.  Many made no 

distinction between teaching and research work when discussing their information behavior.  Many 

mentioned types of passive information seeking – finding information useful for one work-role 

while in pursuit of another.  Yet, some differences between the roles were noted. For narrative 

purposes it is convenient to discuss those differences in terms of information searching, information 

use, and information needs, but it appears as if our subjects conform to Leckie’s dynamic feedback-

loop model:  There are many factors influencing behavior and they may vary with every iteration of 

the process.   In information searching some respondents consulted different types of information 

sources than they would for instruction, and their selection criteria were more implicit.  Mechanisms 
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of searching and types of queries posed for research were more informal  Our respondents were 

similar in their information use.  All mentioned organizing their lectures and labs in traditional ways, 

and had similar organizational styles for managing their information.  They did vary, however, in 

their subjective perception of their degree of orderliness.  There was some discussion of pedagogical 

goals within instructional organization, but this do not relate to student assessment.  Student 

evaluation was also traditional – term papers, mid-term tests and final exams were mentioned 

without much discussion about problem-solving skills or teaching for learning transfer .  

Information needs can be characterized with two words: faster and easier.   Lack of time was 

mentioned as an issue by all respondents.  Information needs were conservative.  They suggested 

improvements in currently available technologies, rather than imagining new ways to teach with 

technology.  They did not explicitly link pedagogy to their educational digital library desiderata.     

These findings are detailed in the sections below. 

Information searching behavior 

All of the academic geographers we interviewed reported doing most of their instructional 

preparation tasks and spending most of their instructional preparation time in their campus offices.   

Occasionally respondents might work from home or the campus library.  Instructional preparation 

tasks are almost entirely related to obtaining, organizing and manipulating information.  Regarding 

information searching, all participants said they found it easy to find desired information.  

Participants reported using several searching strategies and sources of information such as: 

1. Serendipity while doing other work. “A lot of it is just reading materials that I don’t use, 

that I think I might use.  And that will be done often in the library when I’m trying to catch up on 

books that I know have come out, ” says one faculty member.  “I do like to use images, but most of 

the time these maps are things I just stumble on and find through my own reading,” says another.  

“I follow the references,” says a third.  “The references in books and that’s the way I can get the 
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information.  Through links.”  Many mentioned finding items while browsing the book stacks and 

pursuing the current periodicals sections of the campus library.    

2. The university library online public access catalog and abstracting and indexing databases.  

“When I search, I basically already know which books and journals I’m searching for,” says the 

respondent who followed citation references from books, “I go to the library …related to the law,” 

says a human geographer, “I’ll do a Nexis/Lexis search, which is really good, and I’ll start 

downloading and searching through documents.”  

3. Web sites.  Says one respondent,  

“I search on the web and find different information to provide students on global warming 

and on the current nature of dust storms in Asia. … I have a general idea of where to find 

information.  I go to NOAA.  Basically I want to get information for global warming, I 

know that NOAA is the agency that collects the information.”   

Search engines, both stand alone and web site specific, were mentioned as tools.   One 

respondent used Google more as a navigational aid to get to known sites, such as the popular 

magazine The Economist and then searching once he arrived at that web destination.  Many kept 

bookmarks on their office computers of frequently used sites and demonstrated them during the 

course of the interview.  Government sources were cited as reliable.   

4. Reviewing old syllabi – both their own and those of colleagues.  “I look on the web, I look 

at other people’s lectures.” says one faculty member, “If I see a lecture that I like, I’ll ask somebody 

for a slide from it, if I think I can use it.”   Says another, “I find it useful to look at how they 

organized the topic, what images they have used, and what examples they used.  I think that’s very 

helpful.” 

5. Personal files.  Some faculty mentioned keeping tickler files of relevant reading materials 

and researching citations listed in other readings.  Other faculty keep pictures from their research-



Information Behavior    18             

related field work.  “I take cameras with me sometimes, so if I want to get an image that way,” says 

one.  Says another, “the really important thing is to be aware all year, not just two weeks before the 

class. … very very important articles appear in the newspaper and all through the year so you have 

to be aware and read a lot and take clippings.”  

6. Recommendations from professional associations and materials sent to them directly from 

the publishers.  As one subject says,  

“In the lower division level, where there’s a lot of money to be made if they hit the right 

 button.  That is if the publishers hit the right button you become aware of it, because the 

 publishers thrust it down your throat.  They want you to use it.”   

Sometimes, a faculty member will use the compact discs included with textbooks.  Says 

another, “the Geomorphology Specialty Group of the Association of American Geographers has 

just produced a CD basically of something like 300 slides with commentary…I haven’t seen it yet, 

but this is something I might use.”  

7. Library instruction. A couple of faculty used the traditional library services of 

bibliographic instruction.  “I started using resources in the library and having library people speak to 

my class when I was teaching honors courses.  I don’t do that any more,” says one.  “I do have them 

go to use the map library in Geography 1 [the staff there] have been just wonderful,”  says another.  

8. Popular media. “The newspaper is also an excellent source for my Environmental Impact 

Analysis class, because so many things are quasi legal, quasi environmental.  So many things happen 

daily almost in the U.S.  Events that are very relevant to that class,” says one.  Another faculty 

member uses videos of popular films such as Roger & Me to illustrate economic geographic concepts 

Respondents appeared to use any format of material available to them for instruction, as 

long as it met their selection criteria.  Types of information used include books, journal articles, 

images, film and video, popular magazines and newspapers, and primary sources.  All faculty seemed 
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to agree in their definition of primary sources, although only one discussed using them in with 

undergraduates, and then in upper-division classes.  All mentioned primary sources are as an original 

source of some concept or idea and formats included satellite and remotely sensed images, field 

observations, data collected directly by a researcher or observer, and archival materials such as 

original documents and maps.  Selection criteria for instructional information included: content 

relevancy, correctness, currency, completeness, context, and compatibility.   

Content relevancy is topicality.  Respondents seek information which matches the things 

they want to discuss in class.  A human geographer says, “I’m searching for materials always with the 

criteria of concepts or theoretical arguments in mind.”   Another says he selects images for, “just 

their relationship to themes that I teach about.” A third says, “Basically I’m looking first if the 

materials fit, if its supplemental content.”  

Correctness is the view that information conforms to that geographers notion of what is 

acceptable to the discipline.  Says one, “I look to see if they [authors of the information] understand 

the history of the issue.”  Another pays attention to details such as map projection and gave a 

prolonged explanation of the deficiencies inherent in the Mercator maps used in many textbooks. 

“It’s a terrible teaching map but its been institutionalized. …There are lots of other much better 

map projections.”  Another equates correctness with trust and permanence and teaches her students 

to select information as she would herself.  

“The first thing they have to do is look at the source of the information, if the source is 

something that’s recognized as being trustworthy.  Trustworthy is very, very loaded.  But 

let’s work with that one for a moment.  So if, for instance, in my Environmental Impact 

Analysis class, if the information came from the official EPA web site, which is something 

they can find out easily, then that’s something you can trust.  You can cite and go back.”  

Currency is having the most recently available information.  “I look for up-to-date 
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information, to at least let the students be aware of where we are now,” says one.  Another physical 

geographer, referring to the images he uses to teach remote sensing analysis, says, “it’s rapidly 

evolving so quickly that things that are five years old are already outdated.  It’s really important to 

get recent stuff.”   

Completeness ensures that all salient information is included.  Says one geographer, “I want 

several years of supporting data.”  

Context is pertinent related information.  “Maps are often decontextualized,” says one, “they 

just have a certain area, a certain part of the world, often totally decontextualized.  There is no 

locator map, there’s no scale, so no one has any idea of what relative area is that you’re looking at.” 

This respondent went on to suggest that map legends be standardized.  Another respondent selects 

materials for his students which can help contextualize important points from class. “What the 

readings do,” he says, “is just to try to get people an extra slant to show them how one particular 

topic [is] talked about.”  Other human/social geographers contrasted explanations of trade events 

from different information sources with different political view-points.   

Compatible information fits with the academic geographers’ resources. The remote sensing 

teacher selects coverages with the same geo-referencing scheme as coverages he already owns so he 

can avoid conversion issues within his software.  He also has limited hard drive space, so looks for 

images without a large storage load.  Price is also a factor.  The online images he needs are 

expensive, so he searches for materials that fit his budget.   

How does information searching for instruction compare to searching done for research?   

Four of nine respondents made no distinction between searching strategies and information sources.  

Others, however, reported using a few additional means of gathering information for research 

besides those sources they also use for instruction.  All reported some differences in selection 

criteria.   For information searching, one geographer says, “I don’t think it’s much of a gap with me 
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at all.  I do them both together.  That’s because the teaching I do and the research that I do are 

really closely connected.”  Says another on the same question, “It’s the same thing.  But I’m more 

interested in research.”  Says another regarding his use of popular media sources for teaching,  

“There’s lots of reporting that has references to more academic or scholarly sources and I go 

look for those.  So there’s this sort of knock on effect. … I find more serious research 

articles even in these sources where I’m primarily looking for this for class.  So for me there 

really is sort of a virtuous circle I like.”  

Those who had different ways of searching for research information mentioned using 

informal means.  Says one, 

“I think for research its more basic.  Basically I know where to find out and I know where to 

find the information and what’s current because I’ve been using it for so many years, so I  

know the coming stage of research.  I couldn’t think that I search the library very often for 

that, because if it’s published, it’s too late.”    

The geographers know colleagues researching in the same area, and they absorb information 

from them while organizing professional meetings.  For example, another respondent mentioned 

learning about new areas while editing a book.   

Selection criteria are also different where searching behavior is different.  For research, 

academic geographers are often not selecting information from others but actively creating their 

own information while in the process of answering questions. Geography is a mostly observational 

science (Day, 1988).  The physical geographers perform deductive analysis and testing with 

observational data as part of the scientific reasoning process.  For example, one respondent, who 

studies global climate change, runs computational simulations trying to explain an anomaly in 

observed data.  “We try to see if the natural process can be proven,” he says, “we try to prove.”  

Another respondent does time based comparisons of spectral refractive data.  The human and social 
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geographers we interviewed work seem to do more inductive thinking based upon their reading of 

documentary materials, such as archival maps and field reports.  “My own research is much more 

limited in the sense of the kinds of materials that I’m looking for. I’m rarely looking for illustrations. 

Most of the time I’m just looking for research articles or books or archival materials,” says one 

respondent who describes himself as “always looking for images” to illustrate points during 

instruction.  There seems to be no clear division between the reasoning processes of the two types 

of geographers.  One respondent worked on the cusp – taking modern field measurements in 

addition to using archival maps.  

It seems that selection criteria are innately contained within the formal and informal 

information seeking an academic geographer performs in the course of doing research.  No 

respondent mentioned an explicit selection criteria associated with research information.  We 

assume that for data gathered directly by the individual researcher criteria such as currency, 

correctness, completeness, et cetera are inherent within the individual’s research design.  We base 

this assumption on the work of Zimmerman (1995).  She studied the data selected and generated by 

geoscientists doing active research using GIS.   “Researchers have a professional stake in the 

integrity and output of the system, especially that output which is communicated in the professional 

literature” (p.31).Within informal invisible colleges, we assume that social trust networks exist 

between colleagues.  For example, one geographer is able to procure satellite data because her source 

knows that her work is nationally funded. “So I would write to them and they would send me the 

disc and then they send me updates,” she says.  Says another, “My field is very narrow.  ... Although 

we work together.  We know each other and we know the work.” These social trust networks may 

substitute for individual selection criteria.  These assumptions merit further investigation.    

Respondents used several searching strategies and sources to for obtain information for 

instructional purposes.  Many reported that instructional information seeking is an ongoing process 
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where they passively get information during the performance of other work tasks.  The human 

geographers we interviewed reported that this passive type of information seeking occurred when 

they were reading or browsing books and articles for research.  Physical geographers, did not report 

as much passive information seeking, but they also included younger, untenured faculty with more 

publication pressure.  More experienced physical geographers mentioned professional organizations 

and publishers as passive sources of information for instruction. Respondents used formal search 

tools and strategies, such as library online public access catalogs and web search engines.  

Information seeking for research, when it was reported to be different, seems to be more active and 

informal.  Information is self-generated or taken from colleagues within the discipline.   

Information use 

How is information for instruction used once it has been obtained?  We found several 

components to deployment: (a) instructional preparation tasks, (b) the time spent on those tasks, (c) 

influences and constraints,  (d) tools, (e) services,  and (f) organization and pedagogy.   Instructional 

preparation tasks were performed concurrently and iteratively with information searching and were 

difficult to distinguish.  Those tasks which were not search related revolved around aspects of 

reading and writing and logistics.   The amount of time spent doing instructional preparation varied.  

Level of teaching experience and type of course may have some bearing on that amount.  Influences 

motivating information use included colleagues teaching methods, the educational background and 

interests of the instructor, and the ability to explore new research areas.   Constraints were numerous 

and revolved around issues of expediency.  Tools and services used tended to be traditional and 

convenience driven.  Instructional organization involved transforming media for presentation, and 

incorporating pedagogical goals.  Scientific and critical thinking skills were explicitly mentioned by 

some respondents in their discussions of instructional organization but were not mentioned much in 

reference to formal assessments of student learning outcomes.  Many respondents organized their 
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instructional materials chronologically within their offices files.  These components of instructional 

use are detailed below.  

Instructional preparation tasks 

There were numerous instructional preparation tasks mentioned by respondents.  These 

included: searching for and compiling materials, reading the materials,  preparing notes on the 

readings to be assigned to students, choosing a course textbook, finding supplementary materials to 

match the textbook, preparing transparencies or “overheads,” editing and revising materials,  

creating a course web page, looking at current news for examples,  sorting out personal files from 

previous years if the course had been taught before, reviewing other people’s syllabi, making lists of 

interesting topics, outlining lectures, organizing developing themes to pull together teaching topics,  

talking to teaching assistants, organizing course logistics – such as booking projection equipment or 

getting buses for field trips, creating lab exercises, making hand-outs to distribute to students, 

procuring data for use in remote sensing labs, and testing software for remote sensing labs.  Tasks 

tended to blend together.  As one respondent says, “reading is compiling and compiling is 

preparing.”  Says another, “so often it’s [instructional preparation] done in combination with other 

things I’m doing.  When I’m doing something else and then I think, I can incorporate this in this 

class.”  

All of the tasks appear to be related to reading, writing and editing and logistics.   Says one 

respondent, “I don’t do very much class prep. …I’ve always seemed to manage before.  But I think 

its partly just by having a reading [of] this stuff.”  It’s difficult to tell if lecture outlining comes from 

the academic geographer’s expert knowledge of the discipline, or if it arises from the reading on 

potential topic areas.  Says one human geographer,  

“I’d say the primary concern for me in preparations is just organization of developing 

themes that pull together all of the various sub-topics that I want to discuss.  Once I’ve 
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developed a general outline most of my work is in finding interesting things to illustrate 

themes.” 

 Says another,  

“With Geography 4 I read the Economist every week.  I read.  I’m not currently subscribed to 

The Wall Street Journal but I used to read it every day.  I read the L.A. Times business section 

every day.  And I will often try to hook a lecture around something from that week.”  

 an academic geographer has of the discipline.” 

Writing can occur at various stages.  One geographer writes up course notes after he delivers 

weekly lectures and posts them on the course web page for students.  Editing tasks predominate 

with image materials.  Respondents reported making images more clear, adding highlights, making 

margins, and adding explanations to pictures, and enlarging or cropping the images for projection.   

Some reported difficulty with getting images that were suitable for projection in the lecture hall.   

Editing also occurs with examples and syllabi and lab exercises. “I do change stuff, particularly in the 

lower division class, a lot.  From year to year, depending on what sort of issues are current,”  says 

one.   One physical geographer reported editing the lab exercises she uses every  year.  “I prepare 

exercises and change them every year.  Two reasons: one they get kind of stale. … [and] I don’t 

really want anyone coming in with a stack of exercises from a friend who took the class two years 

ago.”  This is in contrast to another physical geographer who says, “I just put the [lab] manual 

together about twelve  or so years ago.  But what I had done is I had collected a bunch of exercises 

over the years, many of them written by other people, that I thought were really good.”   This same 

geographer says that much of his preparation time is centered around running labs and meeting with 

his teaching assistants during the quarter to ensure that things run smoothly.  He describes his 

meetings, 

“I say, ‘Look, the lab on the second week we’re going to talk about such and such.  Now I 
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have in this lab manual exercises two, three, and four that are prepared for this.  Those have 

worked well for me for thirty years, I would like for you to use them, unless you can do 

something better.  And so the door is open.  If you want to walk in here with something 

better, that you think is more immediate, then fine.  Just bring it to me and let me see it.  I’ve 

got to pass on this.  But fine.’  That rarely happens.”  

This revelation is particularly interesting in light of Gazan’s findings (2002) on the role of 

teaching assistants. Respondents in his study reported that they perceived that the lab exercise 

manuals had been handed down for years and “refined over time in small ways.” (Gazan, 2002, 

p.17).  One TA said that teaching assistants did not make changes due to time constraints and a 

general unwillingness to imply that the course had been taught wrong in the past (p.18).   

Instructional preparation time 

Instructional preparation tasks are comprised of intermingled reading, writing and editing 

work.  Respondents varied in the amount of time they spend performing these jobs.  Level of 

teaching experience and type of course may influence the amount of time. One subject, a mid-career 

associate professor, did “a couple of months work” over two and a half years to develop a brand 

new course. Once the academic quarter is underway  he will spend a couple of days a week preparing 

to teach.   Yet this same respondent spends less time on courses he’s already taught.  Another 

subject, a full professor with over twenty years teaching experience says, “I can’t say I spend 

immense amounts of time in class preparation now,”  and most of that time is spent during the 

teaching quarter.  An early career assistant professor says he doesn’t spend any time preparing prior 

to the beginning of the teaching quarter.  During the quarter he spends up to ten hours a week 

preparing if it’s the first time a course  is being taught and around two hours a week preparing if he’s 

taught the class before.  Another early career assistant professor works with labs he designed “a 

couple of years ago.”  He estimates that those labs took him forty hours to prepare.   He doesn’t 
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spend much time during the quarter.  “To be honest,”  he says, “as a tenuring professor I have a 

certain amount of time each week and I’d really rather spend the time one-on-one with the students 

then cleaning stuff up,”  in regards to editing images for his remote sensing class.    Physical 

geography courses appear to have more overhead in terms of logistics because of the necessity for 

field work.  

Influences and constraints 

Respondents listed several influences having bearing on their information use in support of 

instruction.  Tedium avoidance is one such inspiration.  One says he redesigned a course because “I 

was tired and I wasn’t getting much out of it.”  He uses lower division undergraduate courses as a 

way to test out new material and to explore potential research areas.  He describes how his 

undergraduate teaching inspired his last book. “I knew what I wanted to do ... a book on this.  And I 

thought,  well, maybe this is an opportunity to push myself into newer areas ... a class will make me.” 

Another generates enthusiasm from the type of course being taught. “There are so many possibilities 

inherent for an entry course in cultural geography that I don’t feel the need to be a survey teacher.  I 

can pick and choose,” he says.  Type of course influences another geographer in a different way. 

“Geography 1, remember, first of all this is a GE [general education] course, and most 

students come in there bound and gagged. ... I’m still trying to deal with a critical mass of 

then class and bring them in and get them through the class.  But at the same time I’m trying 

to give enrichment for the select group, it might be five students out of one hundred, but I 

will reach that 5%.”  

This faculty member brings suggested readings to class so that those interested students can actually 

hold the book.   This influence has a bearing on materials he selects.  Student response is an 

influence on the way another geographer organizes information for lectures. “Since physical 

geography is a freshman lower class and the students freak if we deviate much from the book, I 
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pretty much teach right from the book.” ADEPT researchers observed this particular geographers 

class during the early years of the project and found that the concepts taught closely matched the 

textbook (Borgman et al, 2001).   

Peers are another influence.  “Sometimes I get the most just from talking to [name omitted], 

or some of the other people, [name omitted], people you know and people that teach in the same 

areas,”  says one.  Personal interest is yet another influence.  One physical geographer delights in 

drawing illustrations on  the blackboard prior to a lecture.   Another says he takes a different 

approach to geography because of his educational background in philosophical theory.   

Tedium avoidance and the ability to explore new research areas, student response, the 

teaching methods of colleagues,  and the background interests of the instructor were all listed as 

influences on information use for instruction.  Impediments were also discussed. Numerous 

constraints were mentioned.   All respondents said they lacked time.  Other constraints were : 

• information overload 

• rapid growth of the field  

• price of data 

• suitability of information for lower-division undergraduates,  

• lack of good examples to illustrate a case 

• the ten week quarter system restricts the amount of material that can be covered in a 

course 

• faculty members lack of awareness of campus information services which would 

make procuring information and tools easier 

• the research prerogative.  The campus under study is a research university and there 

is no incentive to develop teaching.  Says one respondent, “It’s a cost-benefit 
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analysis.  You ask yourself, ‘well I could spend the next three days revision some lab, 

or revising this course or whatever, or I could work more on a paper.’” 

• copyright or proprietary information 

• length of material (too long for an individual lecture),    

• lack of experience teaching that particular course,   

• having teaching assistants working in an unfamiliar area (for example, human 

geographers assisting in a physical geography class) 

• different geo-referencing schemes. A physical geographer couldn’t use a variety of 

coverages without first converting them into a common scheme 

Despite the constraints, all of the faculty felt it was easy to retrieve and use information.  Most of 

the impediments impact the academic geographer’s time.  Ultimately, there might not be any 

incentive for them to adopt new educational digital libraries like ADEPT.  Says one 

“I don’t perceive a huge deficit or gap right now.  I don’t feel like my ability to prepare for 

class is in any way limited by availability or access or great stuff to use. It’s more limited by 

time.  It really is.  When you can do a Google search and find just about anything you need, 

and you can go to the library and find anything you need, although nobody does that 

anymore, I don’t feel like I’m sitting around[saying], gosh, I have all this energy and time and 

effort to put into the class but I just don’t have the right tools or the right stuff.  That has 

never entered my mind.” 

Tools and services 

Where constraints revolve around expediency,  tools and services provide convenience.  

Respondents discussed these tools: Photocopiers, laser printers, library online public access catalogs,  

web site creation software, presentation software (PowerPoint), GIS software (Arc View), remote 

sensing software (ERDAS, ENVI),  web search engines, web directory sites,  article aggregation 
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databases (Lexis/Nexis), word processing software, calculators, computers, map making tools at the 

NOAA web site diagnostic center, slide projectors, cameras, and pens, pencils, and paper.    Services 

included, having the departmental cartographer change a map projection, having the departmental 

web technician create course web pages and maintain links,  online document delivery from the 

campus library, web hosting from a campus provider,  and storing large computer files with the 

library’s computing commons.  All of these tools and services are in commonly available.  Faculty 

did not report using anything that would be considered experimental, or cutting edge.  This is hardly 

surprising given the lack of incentive for instructional improvement.  Faculty use the means at hand, 

if they are aware of them.  One geographer, fond of using popular movies to demonstrate economic 

geography concepts, was unaware of the campus instructional media library and sometimes procured 

his movies from Blockbuster or his own personal collection.   

Instructional organization and pedagogy 

We have identified the tasks involved and time spent using information as well as the 

influences, constraints, and tools and services surrounding information use.   Instructional 

information is also organized and actively deployed.  Respondents organized information for 

instructional use by transforming media into presentable formats incorporating pedagogical goals, 

which for some included scientific and critical thinking.  Instructional information is presented to 

students in lecture notes (both print and web based), on overheads (transparencies and PowerPoint), 

with handouts, as links on the course web site, in movies, in blackboard drawings and in various 

types of discussions.  Respondents discussed several pedagogical goals in relation to these 

transformations, such as providing an introduction to the concepts of the field, instilling intellectual 

curiosity, and promoting an awareness of available resources.  Scientific questions are incorporated 

into the pedagogy by some of the physical geographers.  Human geographers seemed to use less 

scientific skills, possibly because their methods are rooted in the arts and social sciences.  They 
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seemed to use critical thinking skills instead.  Although scientific and critical thinking skills are 

included in instructional preparation, they did not translate into in actual classroom presentations 

observed in the early years of the ADEPT project (Borgman et al, 2001).  Scientific and critical 

thinking skills were rarely mentioned when we asked our current respondents about student 

evaluation.  Respondents assess students using traditional means.  They mentioned using exams, 

term papers, and lab exercises to appraise learning.   Two respondents mentioned activity-based 

evaluation.  All of the respondents had personal methods for keeping their instructional materials 

organized within their working space. Most seemed to employ a chronological filing system based 

upon the structure of the academic quarter.   

Altering information into presentable arrangements can help faculty manage their thoughts.  

Says one, “Sometimes I just organize a class around overheads though I have classes  where I don’t 

end up using them at all.  I just sort of talk and write on the board.  But I do use overheads a lot.”  

Says another,  

“I do prepare before each class.  I go over my notes making sure all my training aids are 

ready transparencies and side remarks. …Often the better part of the day is spent preparing 

for that evening’s lecture.  I use slides and transparencies so I go back through all of those to 

make sure that I’ve put all my thoughts together to present them.” 

Making information presentable is the another stage in the alchemy of information-work in support 

of instruction.   Presentation involves more than staging appropriate formatted materials. Academic 

geographers provide synthesis, explanation and some pedagogy along with the information 

materials.  Broadly construed in this fashion, the presentation formats of our respondents also 

include types of discussion, such as question and answer sessions in lectures, group trips to 

information spaces (such as library, or to the field).  Says one human geographer, “The first half of 

the class we can talk in class but the idea is to try to deluge them with a set of concepts.  The second 
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half of the class, the idea is to try to get them to understand particular topics and then to do a 

project that involves another topic and analyzing the topic.”   This comment implies that this faculty 

member does do some teaching for transfer.     

Respondents did express pedagogical goals when discussing instructional presentation. “I 

don’t know how long you can sit in [this university] and never have intellectual curiosity.  I’m trying 

to instill that,” says one geographer.  Another reports borrowing John Dewey’s philosophy of 

geographical imagination from Democracy and Education.  “That idea works in my course.  I talk a lot 

about geography of Los Angeles,” he says, “but the goal isn’t to learn about Los Angeles, 

specifically.  The goal is to take their experience of Los Angeles and to then be able to ask questions 

about urbanization in other parts of the world.”   Other expressed pedagogical goals such as 

providing an introduction to the field its historical range. One physical geographer says, “Some 

things last within years, like soil and erosion.  What’s the problem today? What’s the difference 

between now and history?  So we have to have a historical scope and also be aware of the current 

research. … So we can make a decision.”  Other geographers try to present the sources of 

information, so that students will know where to get it themselves.  “Knowledge is not encapsulated 

in a textbook to be imbibed and regurgitated on command,” says one geographer, “It comes from 

diverse sources, and they learn better if they can actually get to those sources themselves, and are 

prompted by whatever means to imbibe from them.” 

Scientific and critical thinking skills are incorporated into the pedagogical philosophy of the 

geographers we interviewed.  The human geographers seemed to focus more on critical thinking 

type skills.  One example is the human geographer discussed above who has students do analytical 

projects during the second half of his class time.  Another example is the human geographer who 

makes sure to incorporate differing view points in his presentations.  He says,  “We had a discussion 

in class.  What did they think? Maybe both of these things.  So it was more also that there are these 
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different sources that have different explanations.  And maybe there isn’t just one explanation for 

this.”    The physical geographers do include scientific reasoning in the pedagogical philosophy 

behind their instructional presentation.    There is no clear cut line between promoting  critical 

thinking and scientific thinking.  It seems like all of the geographers interviewed promote a little of 

both.  For example,  one human geographer mentions formal reasoning, “I’m searching for materials 

always with criteria of concepts or theoretical arguments in mind.  So they’re never just, ‘oh this is an 

interesting example,’ and then in that sense it’s not very inductive.”  And a physical geographer says, 

“this class is trying to give a bridge.  I want to spend more time in this class on the human side” 

when discussing the policy implications of climate change data.   

Scientific and critical thinking skills are included within the pedagogical goals that our 

respondents have in mind when transforming materials for presentation.   Yet, in our classroom 

observations (Borgman et al, 2001) instructors presented concepts with little relation to scientific 

reasoning or geospatial thinking skills.  Many of our respondents also did not mention scientific 

reasoning in reference to their  formal appraisals of student learning.  Students are graded on 

traditional means such as exams, term papers, and lab exercises.  These types of evaluation are 

summative.  One human geographer and one physical geographer mentioned formative, activity 

based evaluations, however, which do provide some measure of scientific and critical thinking skills 

while the classes are still ongoing.  In order to teach about how people construct place and space, 

the human geographer has his students keep a journal for one day where they analyze the relation of 

objects they encounter with nature.  “In those projects it would be useful for people to think about 

what’s involved, to look at the world in a more sophisticated way.  … What’s a bus made of, where 

do the parts come from?  Who runs the system? … Things like that.”  This exercise prompts the 

students to ask geographic questions on their own (part of the National Geographic Education 

standard), and it gives the instructor feedback on their ability to analyze information.  The physical 
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geographer explains his formative evaluation, 

“We study rivers in which I present them with a mythical series of discharge and 

velocity and other stream channel data, and ask them to graph it.  Having graphed it, I ask 

them to interpret what type of stream they’re looking at in terms of seasonal regime, the 

capability of the stream to transport sediment and so on.  They find this quite interesting.  

They come out with all manner of outlandish answers and it’s good.  Then they can debate 

them.” 

By engaging debate this instructor uses peer-influenced learning.  This is an example of where good 

pedagogical practice could be incorporated into the ADEPT system.   

The final aspect of instructional organization is personal information organization.  All of 

the respondents had similar personal methods for keeping their instructional materials organized 

within their offices.  Filing cabinets and computer file systems were generally organized according to 

course taught, and materials for each individual course tended to be filed by topic or by 

chronological systems. Instructors in our study teach under the quarter system and tended to file 

their lecture materials by the week.  All of the respondents keep most of their files, citing a lack of 

time to weed and abundant office and personal computer storage space (with the exception of the 

remote sensing teacher who required additional server space from the instructional computing lab 

for his satellite images).  Although all of the faculty members we interviewed had personal 

organizational systems for their instructional information, they varied on their subjective perception 

of their organizational skills.  Some felt they were organized.   “I file everything in the geologic 

stratigraphic method,” says one, “I pile it there and I go back in time.  I’m actually more organized 

than I appear.”   Others felt they were unorganized.  Says one pointing at the materials on his office 

table, “I have to go through and sort them out, because they get a bit mixed up I’m sure.  So, but 

then I will do that and put them in their files and get them a bit better organized than they are now.”   
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Information needs 

Most of the respondents seemed satisfied with their information seeking and information 

use in support of instruction.  All reported finding it easy to find and obtain needed materials.  

When asked about ideal educational digital libraries, no respondent explicitly linked pedagogy to 

their desiderata.  Instead, they suggested improvements on currently available technologies.  Some 

information needs could be inferred from discussions about constraints faculty found in finding and 

using instructional materials.   

Respondents mentioned the following desiderata:  images that would project easily in the 

lecture hall, easy transfer between image formats (enlargements and reductions), more free 

information,  a filter from commercial advertisements,  faster server response time, an easy way to 

change map projections,  better legends on maps, regular updates to collections, citation analysis 

tools to determine impact of the materials, better browsing capabilities (thematic groupings, “more 

concept organized knowledge”), shared collaborative searching so professors and teaching assistants 

can work together to find materials, better geo-referencing tools so one can easily switch between 

schemes,  more collections of local California interest,  “something to create an exercise or lecture 

so I don’t have to build from scratch,”  a way to monitor how students use the materials, and finally, 

something with feedback loops so users of the system can communicate with creators and suggest 

more improvements.   

One physical geographer was particularly eloquent when discussing how an digital library 

collection could help him with instructional preparation.   

“Last quarter I spent almost the whole quarter trying to find two images which can be used 

for the lab.  … I want two images that are at least 10 years apart to show the land cover 

change.  …That was very difficult.  …The image should be taken the same way the second 

time.” 
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He had difficulties obtaining the appropriate longitudinal data, and he had particular selection 

criteria, such as the image could not contain cloud cover.  Typical search tools would not allow him 

to specify that he needed comparative images.  If an educational digital library had a collection of 

images that could be used as examples to illustrate physical geography concepts, this geographer 

could have avoided effort.   

Discussion 

The results of this small study suggest that the information behavior of academic 

geographers follows the Leckie dynamic feedback-loop model.  Information behavior encompasses 

the totality of their work-roles. Many of the respondents made no distention in their information 

behavior for teaching and research. They gathered instructional materials while in the midst of other 

work tasks., but used formal sources such as libraries and search engines.  Research information is 

garnered informally from colleagues or derived from individual investigation.  Yet this information 

seeking for research is done while in active pursuit of solving research problems.  A tentative pattern 

could be construed from the intersection of work roles and information sources.  Information 

seeking for instruction may be characterized as passive and formal while information seeking for 

research may be characterized as active and informal.    This model of faculty information behavior 

is grounded in a very small qualitative study.  Further research is required for empirical validation.   

In our earlier studies we did not observe a relation between geographic concepts and 

scientific thinking in the lecture hall.  Yet in this study, academic geographers expressed pedagogical 

goals, and sometimes related these goals to scientific reasoning and critical thinking, while organizing 

instructional information during teaching preparation.  This suggests that the gap between 

pedagogical intent and expression may reside in how geographers manipulate items for presentation.   

ADEPT has an opportunity to develop services to scaffold instructors at this point.  A collection of 

teaching activities, related to collections, could be developed.   Given that respondents listed peers 
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as an influence, and that professional organizations were listed as an information source, it seems 

logical to develop socio-political mechanisms to create collections of activity learning materials if 

none yet exist.   Other projects, such as NSDL and Merlot, are evolving to bridge this gap.    

ADEPT is developing tools to explore more detailed concept-based manipulation of 

physical geography collections.  A few faculty, such as the physical geographer who had his students 

debate graphs of river discharge, demonstrate pedagogical mastery.   These master instructors 

should be cultivated as early adopters of the system.  Early adopters may evangelize the digital 

library where academic geographers typically perform their instructional information seeking and 

use: within campus geography departments and at professional association meetings.   

The results of this study suggest that ADEPT needs to support the totality of academic 

geographers information behavior.  
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