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Chapter 3: Methodology and Research Design

Introduction

The previous chapters outlined the scope of this study, the relationship of the

investigation to existing research, and the conceptual framework used in this study. This chapter

explores the research design and methodology implemented in this study. This design sought to

elicit the detectors, rules and effectors of an agent's (a K-12 digital reference service’s)

performance system (Holland, 1995). It was the intention of the researcher to synthesize a larger

meta-description or set of meta-descriptions from these K-12 digital reference services. Meta-

descriptions were a synthesis of patterns and commonalties among the K-12 digital reference

services investigated. The end of this chapter reports on the use of pre-tests as example of the

types of descriptions created by this investigation by applying the conceptual framework

developed in Chapter 2.

Overview of Method

This study used a set of qualitative methods to elicit empirically-based inductive

descriptions of exemplary K-12 digital reference services. The methods included elite interviews

(Marshall & Rossman, 1995, p.83) and document analysis (Marshall & Rossman, 1995, p.85).

Qualitative methods, as discussed below, are appropriate to a study involving the Internet due to

both the network’s dynamic/unfolding nature, and to the lack of guiding research in the field.

The method used is represented in the table 3-1.
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Figure 4-3.1 Ask A Volcanologist Question Form: Web form used to take Ask A Volcanologist questions.

Web Development Process

The “Web Development Process” represents a somewhat informal means of expanding

the services and information on the VolcanoWorld web site. As mentioned earlier, there is very

little connection between this process and the question/answer process above. While the

question/answer process above does result in web archives, these archives and the questions they

are based on do not inform the larger web development effort for VolcanoWorld. Instead, the

staff develops ideas among themselves for the web site. These ideas either come from e-mail

discussions, or from other projects with which the staff is involved. Once an idea is generated it

is shared among the VolcanoWorld staff. The Principle Investigator makes a final decision, and a
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resource is developed. User input is sought after resource creation. This input is in the form of

usage statistics and comments received from a web feedback form (see Figure 4-3.2 below).

Figure 4-3.2 VolcanoWorld Feedback Form
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“Kids like
animals and
they want to
work with
animals.”

Service 2: Ask Shamu

Publisher: Sea World, Inc. and Busch Entertainment Corp.
Email: shamu@seaworld.org
Contact: Pamala Wilson
HomePage:

http://www.seaworld.org/ask_shamu/asintro.html
Subject: Science - Biological and life sciences | Science -

Biology | Science - Oceanography
Grade: Pre-kindergarten | Kindergarten | 1 | 2 | 3 | 4 | 5 | 6 | 7

| 8 | 9 | 10 | 11 | 12 | Post Secondary | Adult
Audience: Students | Teachers | Parents
Description: Ask Shamu is a question and answer service

for questions about the ocean and marine animals. An
800-number (1-800-23SHAMU) is provided for students to
submit questions by telephone and for teachers to request
curriculum materials. The site also features an FAQ,
instructions on subscribing to the Ask Shamu listserv,
teachers' curriculum guides, and more.

Answer Policy: Answers are short and factual with minimal
references.

Keywords: Education | K-12 | Higher education | Science |
Biology | Marine science | Oceanography | Digital
reference services | Question and answer services

Language: English
Relations: Ask Shamu is a service of Busch Entertainment

Corporation (http://www.buschgardens.org).

Record Created: 8/13/1997
Cataloged by: Joann M. Wasik, Virtual Reference Desk
Email: vrd@vrd.org
HomePage: http://www.vrd.org

http://www.seaworld.org/ask_shamu/asintro.html
http://www.buschgardens.org
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Introduction

Shamu is a whale. A killer whale to be precise. Ask Shamu, on the other hand, is part of

Sea World’s Animal Information Database.

“‘Ask Shamu’ is a small section of a rather large animal information web site. Ask Shamu
originally was a newspaper article in San Diego, California [where] children would write in with
animal questions and a Sea World animal expert would respond. We used past questions and
answers to begin a section of our web site to encourage students to send us animal questions
electronically.”

And yet that small part of the Animal Information web site answers “200-250+ [questions] a

week…sometimes more, and sometimes less.”

Ask Shamu answers questions related to ocean and marine animals. It uses the expertise

of the employees of Sea World/Busch Gardens, and is coordinated by Pamala Wilson. Wilson

also answers questions from the larger Sea World commercial site and prepares all the

information (mark-up, editing, etc.) for the entire Animal Information Database. Consequently,

Ask Shamu and its processes are very much tied to the maintenance of the Animal Information

Database and the larger Sea World/Busch Gardens organization.

Ask Shamu and the Animal Information Database will continue to evolve. Even though it

remains a one-person operation, it is far from becoming overwhelmed and stagnant. Wilson has

ambitious plans for the future:

“I think the seaworld.org web site will continue to grow and remain one of the largest animal
resources on the Internet. I would like for the site to become more kid-friendly, fun and still
remain educational. We hope to add chat rooms, scheduled live Internet events, a kids’ club, and
offer more interactive opportunities for students…Kids like animals and they want to work with
animals - we receive many requests from students for live chats, bulletin boards, that sort of thing.
Also, as the Internet becomes more used in the household, I think the software will become more
accessible and easier to use for everyone.”



Content Creation Process
How materials on animal issues are created and modified for the Animal Information Database

External

Content Developers
Materials concerning the animals at Sea Worlds Busch Gardens is created for the public

Human Resource:
PR Department
Science Writers

Policy Creation Process
How policy instruments are created in response to topics and potential issues

Commercial Site
Sea World runs a seperate web presence for the theme park from the education web presence.

"AskShamu answers all animal related correspondence from the commercial site"

Human Resource:
"The person in charge of the commercial site"

Question Answer Process
How user questions coming from the AskShamu service are answered

Information
Services

Users

E-Mail Questions
Users send questions via e-ail to a central e-mail address (users can obtain this address from the

Animal Information Database, or Shamu TV)
"E-mail is useful in telling me who is visiting the site on a more personal level than what the

stats give me.  Stats can tell me how many people log on to the site each day, but e-mail
messages tell me that the majority of those users are students and teachers using our site as an

educational resource."

Web Statistics
Basic usage statistics from web server

"We receive a stat report from our server - which tells us how many users log onto the site each day,
where they're from, and so on..."

Survey
User survey "to obtain user opinions about the site...but we haven't used a survey in probably about a

year now."

Focus Groups
"In 1995, we used a focus group of sorts in Blacksburg, Virginia, with the help of our server

(Blacksburg Electronic Village). They brought together a group of teachers in the area and went
through the site to tell us what they like and what they didn't...it was not a formal study however."

Web Surfing
Investigation of other Information services by visiting sites that are "educational, kid-oriented,

animal-related" for "probalby an hour or so a day."

Application
Builders Web Surfing

Discovering trends and new software on the Internet by browsing technology sites.

Magazines
Reading software related articles in "several...computer/Internet mags."

Television
Watching Internet related programs on PBS and MSNBC

Infrastructure
Providers Personal Research

Self Instruction through implementation on technology issues

Postal Inquiries
The AskShamu service receives questions through the U.S. Postal service

P.R. Division
Public Relations division of Sea World/Busch Gardens that helps produce content and policies

Policy Creation
A statement or approach is

developed in response to some
external input (such as a negative

media report)

Policy Review
A created policy is reviewed by those

who will use it

Human Resource:
Public Relations
Animal Curators
Corporate Public Relations
Science Writers
Pamala Wilson

Human Resource:
Public Relations
Animal Curators
Corporate Public Relations
Science Writers
Pamala Wilson

Resource Review
An item is reviewed for its

accuracy and impact

Human Resource:
Public Relations
Animal Curators
Corporate Communications
Science Writers

Resource Creation
An item (paper, brochure, etc) is

created on a given topic.

Human Resource:
Corporate Communications
Animal Curators
Corporate Public Relations
Science Writers

Answer sent
to user

Evaluate Question
Questions are evaluated on whether they are "serious" and then whether outside

expertise in needed to answer the question

Technical Resource:
Microsoft Exchange

Human  Resource:
Pamala Wilson

Answer Formulation
An answer is created and sent to a user within three days

Technical Resource:
Microsoft Exchange

Human  Resource:
Pamala Wilson

Policy Instruments:
Issue-base Policy (from Policy
Creation Process Below)

Web Authoring
Created and reviewed resources are put into Web format

(HTML, JPEG, etc.)

Forward to Expert

Human  Resource:
Sea World/Busch Garden Employees

Technical Resource:
Microsoft NT

Human Resource:
Pamala Wilson

Human Resource:
Pamala Wilson

Human Resource:
Pamala Wilson

Human Resource:
Pamala Wilson

Human Resource:
Pamala Wilson

Technical Resource:
Microsoft Exchange
Windows NT

Technical Resource:
WindowsNT Server

P a m a l a  W i ls o nM a r c h  1 2 ,  1 9 9 8

Service:

Date: Elite Contact:

A s k S h a m u

Key Detector Effector

B   L   U   E   P   R   I   N   T

Formal Training
Taking classes on specific Internet software plus phone back-up

Other Resource:
Internet Service Provider

Human Resource:
Pamala Wilson
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Detectors

Detectors are the organization’s mechanisms for acquiring information on the

environment. These mechanisms may actually be a combination of several resources. Some

detectors were deemed more important than others in making building and maintaining

decisions. These are called “key detectors” and are highlighted in Table 4-3.1 below.

Table 4-3.1: Detectors used by Ask Shamu (key detectors are highlighted)
Agent Type Detector Purpose

E-Mail Questions E-Mail address and server that takes questions from
users

Web Statistics Usage logs created by the web server
Survey Results of an old survey used to determine user

reactions to the Animal Information Database

User

Focus Groups Results from an old informal focus group on the
Animal Information Database

Information
Services

Web Surfing Informal surfing to education, animal and kid-
oriented sites

Web Surfing Information from looking at technology sites for new
software and capabilities.

Magazines Information from reading about new software
options and features

Television Information from watching computer related
programming to learn about new software options on
the Internet

Application
Builders

Formal Training Training classes on software applications provided
by a local Internet Service Provider

Infrastructure
Providers

Personal Research Results from self instruction on hardware and
infrastructure issues

Content Developers Products from product authors in the public relations
and science writing departments.

Public Relations Division Notices and briefings from the SeaWorld/Busch
Gardens public relations department

Postal Inquiries Questions sent through the postal service

External

Commercial Site Briefings, discussions and questions from the larger
Sea World commercial web site

Effectors

Effectors are the output of the service. Ask Shamu has three effectors related to digital

reference.

Table 4-3.2: Ask Shamu Effectors
Effector Description

Answer Sent to User Answer is e-mailed to the user
Resource Creation Non-Internet based information items on a given topic
Web Authoring The Animal Information Database
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Rules

Rules represent the abstract flow and transformation of information within an

organization. Table 4-3.3 represents the three primary information processes in regards to their

digital reference activities for Ask Shamu (see the Blueprint narrative for more information on

these processes).

Table 4-3.3: Ask Shamu Rule Processes
Process Name Description
Question Answer Process The process whereby an incoming question is answered and tracked
Content Creation The process that creates new web resources on the Animal Information

Database
Policy Creation Process How policy instruments are created in response to topical and political issues

Resources

Resources are the means by which rules are implemented. Resources include people,

tools and policies an organization uses to implement a process. Table 4-3.4 below lists the

resources used in all Ask Shamu processes.
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Table 4-3.4: Resources used by Ask Shamu
Resource Type Resource Description

Animal Curators Experts in charge of care and feeding of animals at the
theme parks

Corporate Public Relations Employees of Sea World/Busch Gardens organization
whose job is to promote and manage Sea World/Busch
Gardens to the general public. “Corporate PR would be
(of course) at the corporate level and ultimately
responsible for the whole deal.”

Pamala Wilson “I've been at SeaWorld for seven years, so I've learned a
lot of animal information. I have a B.A. in Mass
Communications and English.”

Public Relations Employees of Sea World/Busch Gardens organization
whose job is to promote and manage Sea World to the
general public on a local level. Each park has a Public
Relations Department.”

Science Writers Experts in oceanography, zoology and biology
Sea World/Busch Gardens
Employees

Various animal curators, science writers and animal
experts employed at the various Sea World and Busch
Garden theme parks.

Human

The Person in Charge of the
Commercial Site

Director of the Sea World/Busch Garden web sites.
“Sheila Sullivan, Environment Communications
Manager of Busch Entertainment
Corporation is responsible ultimately for the
seaworld.com and seaworld.org
sites.”

Other Internet Service Provider External organization that provides the Internet
connection and training for Sea World Florida

Policy Issue-Based Policy Topically oriented information guides on a given topic
developed by the Sea World/Busch Gardens
organization.

Microsoft Exchange Microsoft client/server messaging software that includes
e-mail handling

Technical

Windows NT Microsoft’s Server software

Blueprint Narrative

Ask Shamu has three processes that affect its digital reference services: the “Question

Answer Process,” “Content Creation Process,” and the “Policy Creation Process.” As a single-

person operation, all of the processes are simple and straightforward, with little documentation.

However, they represent a holistic reference process, from information referral to reference

collection building. Also as a result of the single-person nature of the service, all of the processes

are tightly integrated.
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Question Answer Process

A question is sent to the Ask Shamu service through e-mail. They might get this address

from the Animal Information Database web site or “Shamu TV [which] advertises the web site

and e-mail address for students to use for additional information.”

After the question is received, it is evaluated. This evaluation consists of determining if

Wilson can answer it herself, or if she needs to forward it to another expert from within Sea

World/Busch Gardens:

“Wilson>>If I can't answer the question, I will forward it to the person I know can.

lankes>>A person within the organization (Sea World)?

Wilson>>Sea World/Busch Gardens - yes.”

 It also involves determining if a question is real and should receive a response at all:

“[I] respond to all real questions…[I] respond personally to just about everyone…Of course,
sometimes people send messages that are meant to be jokes and I may not respond to those.”

Questions forwarded to experts are either sent directly to the user by the expert or sent back to

Wilson:

“Some folks are comfortable in responding directly themselves. Others prefer that I respond for
them.”

When Wilson answers a question she relies on her own expertise and the help of “Issue-Based

Policies” from the policy creation processes described below. Once she has either created an

answer or reviewed answers created by others she e-mails a response back to the user who asked

the question.

Content Creation Process

In addition to Ask Shamu, Wilson is also responsible for building and maintaining “a

rather large” Animal Information Database. The Animal Information Database is Sea World’s

education web site:
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“We currently have a web site [including] over 1,000 pages, 2,500 photographs of animal
information. This site is updated almost on a daily basis. We have sections of the site that are used
to post newsworthy events that must be updated on a weekly basis, and educational program
information that is updated when needed (usually several times a year), new animal resources are
always being developed and added to the site, and new ideas (like live animal cams throughout the
parks) are being created and added to the site.”

While she is responsible for putting resources on the web site, she is not responsible for creating

them:

“My job is to take the already developed resources and turn them into on-line resources.”

However, she uses her discretion based partly on user feedback to decide which existing resource

is put on the web:

“Wilson>>I try to determine what would be the most fun, educational, and appealing to users [of] our site.

lankes>>And how do you determine that...from the questions they ask, the hits on the web
site...software availability?

Wilson>>All of the above. I have learned, for example, through e-mail and survey responses that
users of our site like to see lots of photographs. So, with each animal resource, I try to include as
many photos and illustrations as possible.”

The process begins with the “Content Developers.” These are primarily employees in the Public

Relations department and science writers on staff at Sea World/Busch Gardens who identify

topics for new resources. These topics are then used to create non-web materials by Corporate

Communications (a division of Sea World/Busch Gardens), animal curators, Corporate & Public

Relations (a division of Sea World/Busch Gardens) and science writers. These materials are

reviewed and then forwarded off to Pamala Wilson for preparation for the web.

Policy Creation Process

Animal issues are important to an amusement park that uses a captive whale for a logo.

Large corporations such as Sea World/Busch Gardens are particularly sensitive to animal

activists and the media. Oftentimes it is important to create policy documents and materials that
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present a unified front to the outside world. This is the purpose of the “Policy Creation Process.”

The policies created in this process are used in both the Animal Information Database web site

and the Ask Shamu Question Answer Process:

“Wilson>>As far as the guidelines - these are created if necessary. For example, if we know that a
certain animal-issue is going to be brought to the public attention, then we will formulate answers
to what are sure to be the most popular questions.

lankes>>And those issues are identified how?

Wilson>>By people on our staff - for example, recently we were presented in a somewhat
questionable light on a television show. We knew that the show was going to be aired and were
prepared with statements to make on our behalf.

lankes>>These people are primarily in Public Relations?

Wilson>>Public Relations, Animal Curators, Corporate Public Relations, Science Writers - it is
determined by the subject matter.”

This process begins with the Public Relations Division of Sea World/Busch Gardens. A

policy is created in response to some external event, or in anticipation of some external event.

Members of the Sea World/Busch Gardens staff review this policy document. This document can

then be used as a resource in the question answer process.
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“One thing we
think we

provide is a
different

perspective
from the one

students get in
school –
more of a

mathematician's
perspective.”

Service 3: Dr. Math

Publisher: The Math Forum
Email: dr.math@forum.swarthmore.edu
Contact: Ken Williams
HomePage: http://forum.swarthmore.edu/dr.math/
Subject: Mathematics - Algebra | Mathematics - Applied

mathematics | Mathematics - Arithmetic | Mathematics -
Calculus | Mathematics - Discrete mathematics |
Mathematics - Functions | Mathematics - Geometry |
Mathematics - Measurement | Mathematics - Number sense
| Mathematics - Number theory | Mathematics - Patterns |
Mathematics - Probability | Mathematics - Statistics |
Mathematics - Trigonometry | Digital reference services |
Question and answer services

Grade: 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 11 | 12 | Post
Secondary | Adult

Audience: Students | Teachers
Description: Ask Dr. Math is a question-and-answer service

for K-12 math students and their teachers. The service
provides archives that are searchable by grade level and
topic, and includes such features as Frequently Asked
Questions (FAQ), puzzle archives, links to other math sites,
and an online mathematics dictionary.

Keywords: Education | K-12 | Higher education |
Mathematics | Math | Geometry | Algebra |

Language: English
Relations: Ask Dr. Math is funded by the National Science

Foundation (http://www.nsf.gov/) and operates under the
auspices of the Math Forum at Swarthmore College
(http://forum.swarthmore.edu/)

Record Created: 8/11/1997
Cataloged by: R. David Lankes, Virtual Reference Desk
Email: rdlankes@vrd.org
HomePage: http://www.vrd.org

http://forum.swarthmore.edu/dr.math/
http://www.nsf.gov/
http://forum.swarthmore.edu/
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Introduction

Ken Williams, the head of Dr. Math, states clearly that his service is not homework help:

“We don't like to be called a homework help service because we can't answer questions fast
enough for people to use our help for the next days' homework, and because we don't possess the
resources to answer all the questions we receive…”

In fact, out of an estimated 54 questions received in a day only about 23 are answered33.

Instead, Dr. Math is:

“‘An ask-an-expert service for mathematics.’ The long version is something like this: We provide
students in kindergarten through 12th grade (or the international equivalent) with help from
mathematicians. These mathematicians might be college professors, researchers, high school math
teachers, undergraduates, retired teachers, etc...”

                                                
33 Self reported statistics by Ken Williams



Web Development Process

External

Internal

Application
Builders

Information
Services

Training Process

Question Answer Process

Users

Web Form
Right now we accept questions...via a WWW form. We ask them to explain as much
as they can about their math problem when they submit it, i.e. what the question is
exactly, what they've tried doing to solve it, why they think that didn't work, what

 they think might work but they can't figure out, etc.

E-Mail
"Right now we accept questions via e-mail...We'd like to phase out the email component,
because it's difficult to get people to really explain their question in detail without some

prodding. We also can alert them to other resources on the web before they ask their
question, which we can't really do when they send email."

Questionnaire
"We did an extensive questionnaire of our users (all of the Math Forum, not just Dr. Math)

a few months ago.  We have focus groups among ourselves that don't involve the users.
The questionnaire data are being looked at by our evaluation team and it helps us have

conversations about how we want to structure Dr. Math in the future."

Web Logs
"We do keep logs of that information, although I haven't looked at it lately. I think that
in terms of browsers, about 60% of people are using Netscape (a little above the national
average, I think), and perhaps 25% Explorer. Often teachers have version 2 of browsers."

Post-Op Area
"After they have been answered, questions go to the
Post-Op Area. Here other doctors can check over

the work that you have done and make any
additions or corrections that may be needed. When

questioners reply to our answers, the thread is
removed from Post-Op and put back into the Triage

Area for immediate attention."

Screening
Incoming questions are checked for errors and appropriateness

"She (Melissa Running) doesn't actually see them before they hit the Triage area, but looks through
the Triage area every day and does filtering & re-routing."

Answers Sent
to User

Questions selected for Archives
"One component is to choose which questions and answers

should get cleaned up and archived.  We base this decision on the
quality and uniqueness of the Q&A exchange."

K e n  W il l ia m s

S t e v e  W e im a r
M a r c h  2 3 ,  1 9 9 8

Service:

Date: Elite Contact:

A s k  D r .  M a t h

Effector

B   L   U   E   P   R   I   N   T

Technical Resource:
DEC Alpha server running Unix.
Apache web server
PERL

Technical Resource:
DEC Alpha server running Unix.

Triage Area
 "The heart of ASK DR. MATH is the Triage Area. Here Doctors can look through the list of waiting
questions and decide which they are going to answer, or communicate with other doctors about difficult

or interesting questions."

Technical Resources:
Doctor's Office Software
DEC Alpha server running Unix.
Apache web server
PERL

Human Resources:
"Tenured Doctors"
"Untenured Doctors"

Policy Instruments:
"Guide to Writing Dr.
Math Answers"

Answer Formulation
"the Math Doctors can log into this area (with a username & password - it's a web page) and choose any
question they want, and send a reply. We encourage doctors to answer the most recent questions first, so

the less recent ones end up going unanswered. This is because we think timely answers are better than
untimely ones, and we can't answer them all."

Technical Resources:
Doctor's Office Software
DEC Alpha server running Unix.
Apache web server
PERL

Human Resources:
"Tenured Doctors"
"Untenured doctors"

Policy Instruments:
"Guide to Writing Dr.
Math Answers"

Holding Tank
Untenured doctor's answers are put in a special area for review before they are sent to users.

"It's structured around something called the Holding Tank. When a new doctor answers a question,
their response doesn't get sent immediately the way a 'tenured' doc's would. Instead, it ships off to a
Holding Tank, where it awaits review by more experienced folks and members of the administrative

team."

Technical Resources:
Doctor's Office Software
DEC Alpha server running Unix.
Apache web server
PERL

Human Resources:
"Un-Tenured Doctors"

Policy Instruments:
"Guide to Writing Dr.
Math Answers"

Answers Reviewed
"Williams>>If it's good, we send it off, if it's not we give them feedback and ask

them to rewrite. After a while, we'll either give that person tenure (no more
Holding Tank delays) or tell them it didn't work out. We've found this to be

good for training, but time-intensive for the trainers.
lankes>>How long for tenure? And who are the trainers?

Williams>>The trainers are the two students, me (I don't usually do much of
this anymore, though), and three or four docs who are very good at writing

answers. We're really looking to build clear writing styles and good answering
techniques as much as we're verifying that this new person is good at math."

Technical Resources:
Doctor's Office Software
DEC Alpha server running Unix.
Apache web server
PERL

Human Resources:
Two Students
Ken Williams
Three or Four Tenured Doctors

Human Resources:
Front-end Screener

Technical Resource:
DEC Alpha server running Unix.
Web Form with PERL

Technical Resource:
DEC Alpha server running Unix.
Apache web server

Web Surfing
Looking at other information services to get ideas on implementing new technologies and

interfaces.
"lankes>>Do you try and get ideas for Dr. Math from other Internet services?
Williams>>Once in a while we do.  We're going to move toward a more flexible

categorization system (math topics, level, etc.) and that's a pretty hot thing on the net
right now.  We don't look at other Q&A services as much as we probably should...On the

other hand, other services often do a better job of the user interface on the front end
(making it more of a process, making it more fun,...)... I think we'd do a lot of looking

around to actually implement it."

Web Surfing
Looking at other information services to get ideas on new technologies and interfaces.

Listservs
Subscribing to application oriented mailing lists "by subscribing to 'what's new' kinds of

lists"

Newsgroups
Participating and reviewing application oriented newsgroups.

"participating in newsgroup discussions like comp.lang.perl.misc (I do most of my
programming in Perl)."Other Resources:

Comp.lang.perl.misc

Teacher Workshops
Working with teachers on effective use of the Internet in the classroom

"Most of our involvement there comes from working with teachers, getting them connected,
etc.  We're a very well-connected campus, so we generally don't have to deal with those issues

ourselves.  (I should mention that we're located on Swarthmore College's campus)."

Focus Groups
"We have focus groups among ourselves that don't involve the users."

Human Resource:
Front-End Screener of Questions
Archivist & Proofreader,
Ken Williams (programmer/administrator),
2 Student Workers
Steve Weimar
Evaluators

Informal Information Sharing
"We do communicate well in the office, and it's the kind of environment here where

people constantly try to come up with ideas and share them with each other.  So
ideas from the in-house folks are very easy to gather."

Human Resource:
Front-End Screener of Questions
Archivist & Proofreader,
Ken Williams (programmer/administrator),
2 Student Workers
Steve Weimar
Evaluators

Meetings
"lankes>>Do you have staff meetings, or a listserv for your volunteers or staff?

Williams>>Meetings and informal meetings, mostly.  We do use archived listservs
for some kinds of internal things, but not for any Dr. Math-related stuff."

Human Resource:
Front-End Screener of Questions
Archivist & Proofreader,
Ken Williams (programmer/administrator),
2 Student Workers
Steve Weimar
Evaluators

NSF
"Well, our funding comes from the NSF, and although they've said a lot about what they

want the Forum to do, Dr. Math has been free to do what we want it to do."

Swarthmore
" Swarthmore certainly plays a role in how the Forum functions, both by providing the

physical space for us, and by letting us interact with the math department community. The
Forum office is right in the middle of the math

department."

Math Forum
"The Math Forum is the NSF grant project.  It has many components, one of which is

Dr. Math (the Forum is a project to research how the Internet can be used in math
education & research - probably focusing more on education)."

Human Resource:
Steve Weimar

Web Development
Web development on the Dr.Math site has two components: the question/answer archives from
the "Question Answer Process" and the development of certain questions into more in-depth

value added "FAQs"
"We try to keep the obvious things in mind, such as not confusing our users, not trying to use
a product before it's ready, that kind of thing, but we generally just meet and talk about these
things and try to figure out what to do.  As a result, things like changing the home page don't

get done very often, and major changes are rare.  That's somewhat okay, because lots of us like
to think in terms of major changes, so it has a kind of balancing effect."

Technical Resource:
DEC Alpha server running Unix.
Apache web server
PERL

Human Resource:
Front-End Screener of Questions
Archivist & Proofreader,
Ken Williams (programmer/administrator),
2 Student Workers
Steve Weimar

Human Resources:
Dr. Math Staff

Editing for Archives
"Another component is to actually do editing on these

questions and answers, by cleaning up grammatical errors
and typos in the question and answer, formatting the text

and any ASCII drawings so that they're readable, and
writing a short description of the Q&A. "

Human Resources:
Dr. Math Staff

Catalog Archive Entries
"Then the final component is
to assign the Q&A a place in

our grade-level and math-topic
category structures."

Human Resources:
Dr. Math Staff

Feedback to Webmaster via E-Mail
Users send suggestions to the webmaster.

Human Resource:
Dr. Math Staff

Other Resources:
MOD_PERL
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Detectors

Detectors are the organization’s mechanisms for acquiring information on the

environment. These mechanisms may actually be a combination of several resources. Some

detectors were deemed more important than others in making decisions regarding building and

maintaining the service. These are called “key detectors” and are highlighted in table 4-4.1

below.

Table 4-4.1: Detectors used by Dr.Math (key detectors are highlighted)
Agent Type Detector Purpose

Web Form Takes in user question
E-Mail Takes questions from user via e-mail
Questionnaire Web-based questionnaire solicits user feedback
Web logs Automatically generates usage logs

User

Feedback to Webmaster via E-Mail e-mail suggestions and comments geared towards the
web site

Information
Services

Web Surfing Looks for interface ideas and features at other web
sites

Web Surfing Looks for specific software and software
implementation

Listservs Topically-oriented e-mail based discussion groups

Application
Builders

Newsgroups Technology oriented bulletin boards
Focus Groups Internal discussions on how to build and improve the

Dr. Math service
Internal Information Sharing Informal office discussions among staff

Internal

Meetings Scheduled meetings to discuss operational issues.
NSF The National Science Foundation funds the Math

forum
Swathmore Interactions with Swarthmore faculty and staff in the

Math Department
Math Forum Works with Steve Weimar, the head of the Math

Forum, the parent organization for the Dr. Math
service

External

Teacher Workshops Math Forum activities to teach teachers how to better
use the Internet in the classroom

Effectors

Effectors are the output of the service. Dr. Math has three effectors.

Table 4-4.2: Dr. Math Effectors
Effector Description

Answer Sent to User Answer is e-mailed to the user
Catalog Archive Entries Cataloged question/answer sets are posted to the Dr. Math web site
Web Development FAQ’s and more global web pages (such as the homepage) are developed

and put on the Dr. Math web site
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Rules

Rules represent the abstract flow and transformation of information within an

organization. Table 4-4.3 represents the three primary information processes in regards to their

digital reference activities for Dr. Math (see the Blueprint narrative for more information on

these processes).

Table 4-4.3: Dr. Math’s Rule Processes
Process Name Description
Question Answer Process The process whereby an incoming question is answered and tracked
Training Process Process parallel to the “Question Answer Process” that trains volunteers how to

create answers.
Web Development Process The process that creates new web resources on the Dr. Math web site.

Resources

Resources are the means by which rules are implemented. Resources include people,

tools, and policies an organization uses to implement a process. Table 4-4.4 below lists the

resources used in the three Dr. Math processes.
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Table 4-4.4: Resources used by Dr. Math
Resource Type Resource Description

Archivist & Proofreader Dr. Math staff who edit and catalog question/answer sets
Dr. Math Staff Dr. Math staff, including coordinator
Front-end screener Dr. Math employee who reads through incoming

questions
Ken Williams B.A. in Mathematics from Swarthmore
Steve Weimar Education consultant, and former middle and high school

math teacher
“I started working at the Math Forum back when it was
still the Geometry Forum and we figured out that ‘they’
don't come just because you build it…My professional
life began with teaching math to middle and high school
students. I left to write curricula but was soon diverted by
coming into contact with an energetic, brilliant, and
compassionate group of teachers thinking about what
education had to do with the state of affairs in the world,
particularly with the nuclear arms race between the U.S.
and Soviet Union. I worked for seven years helping to
build Educators for Social Responsibility, both nationally
and in the Philadelphia area.”
- http://forum.swarthmore.edu/~steve/me.html

Tenured Doctors 199 volunteers who answer questions without review

Human

Untenured doctors New Dr. Math volunteers in training
Comp.lang.perl.misc Newsgroup dedicated to discussing PERL programmingOther
Mod_PERL Listserv discussing PERL’s use with webservers

Policy Guide to Writing Dr. Math
Answers

A training guide stressing clear writing style and the
basics of the “Doctor’s Office” software

Apache A popular, freely available World Wide Web server for
UNIX servers.

DEC Alpha Server A UNIX workstation/server produced by the Digital
Corporation

Doctor’s Office Software A set of PERL scripts that manage the
question/answering process and create interfaces for the
“doctors” to use

PERL A high-level programming language used with Common
Gateway Interface (CGI), a software mechanism used to
expand the capabilities of a web server.

Technical

Web Form An HTML form with a PERL-based CGI script

Blueprint Narrative

Dr. Math has three processes. Two processes, the “Question Answer Process” and the

“Training Process,” are tied tightly together. The third, “Web Development Process,” is tied into

question answering, but is much less formal.
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Question Answer Process

A question is received via the web (see Figure 4-4.1) and placed via a PERL script into

the “Triage Area.”

Figure 4-4.1: Dr. Math Web Form

Questions received via e-mail are manually marked-up and placed into the triage area. Questions

are listed in reverse chronological order in the triage area. Once in this area, a “front-end

screener” regularly examines questions for technical errors:
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“lankes>>Is there someone who reads all incoming questions before they are put in the triage
area?

Williams>>Yes - we talked about this a lot before we actually created the job, but for about 9
months we've had such a person. She (Melissa Running) doesn't actually see them before they hit
the Triage area, but looks through the Triage area every day and does filtering & re-routing.”

 Doctors (volunteers who answer questions) can then select the questions they want to answer by

logging into the triage web interface (see Figure 4-4.2). The doctors are encouraged to answer

the most recent questions first. Doctors are also encouraged to use a clear writing style in

composing their answers.

Figure 4-4.2 Triage Web Interface
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Doctors who have been “tenured” then send answers to the user via e-mail, and move

question/answer sets to the “Post-Op Area.” In “Post-Op” other doctors can comment and

expand on answers. Certain answers are selected for inclusion in the Dr. Math Archive:

“One thing that we've found absolutely invaluable about our service is our archive of Q&A's. I
can't stress that enough. To have a real, useable (searchable, browsable, well-organized) is
something that's very important to us and something we always strive for. That's something we
often don't see in other services. On the other hand, other services often do a better job of the user
interface on the front end (making it more of a process, making it more fun,...). That’s something
we want to work on. We're thinking of something like: when a student submits a question, they
categorize it themselves and get a list of Q&A's in our archive that look like they might be apropos
to their question. We haven't made this a reality yet.”

Questions selected for the archive are edited, cataloged and put on the Dr. Math web site (see

Figure 4-4.3 for the Dr. Math archive). This work is done by proof-readers and archivists:

“The archivist & proofreader job is done by a couple of people, and there are several separable
components to the job. One component is to choose which questions and answers should get
cleaned up and archived. We base this decision on the quality and uniqueness of the Q&A
exchange. Another component is to actually do editing on these questions and answers, by
cleaning up grammatical errors and typos in the question and answer, formatting the text and any
ASCII drawings so that they're readable, and writing a short description of the Q&A. Then the
final component is to assign the Q&A a place in our grade-level and math-topic category
structures.”

 If a user responds to a Dr. Math answer for additional clarification or questions, a

question/answer set is moved out of the “Post-Op Area” and back into the “Triage Area.”
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insufficient to capture all the complexity of a service’s digital reference process. The meta-

description core is instead a skeleton to which the detail of routine question answering must be

hung. Table 5-3 below describes specific functions and software that would be available through

the core.

Table 5-3: Functions and Software Controlled by the Meta-Description Core
Component of Core Function/Software Description
Question Acquisition Parser None of the current AskA services examined by

the Virtual Reference Desk incorporates
automated pre-processing. It is hoped that by
building a lightweight Parser to aid in the analysis
and assignment of questions these services can
increase capacity of questions answered.

Pool of Possible Respondents Volunteer Database A searchable database of volunteers. The database
would include volunteer profiles that track
performance evaluations, unique expertise, and
number of questions that a volunteer is able to
answer. This database would strongly resemble
the Locator discussed in the Meta-Triage
function.

Expert Answer is Generated Knowledge Base All of the current AskA services examined
incorporate some sort of archive to help answer
questions. However, there is no standard way of
building (or sharing) these FAQ’s and archives.
Further, the present state of technology used to
build these systems varies widely (many are
simply web pages in classified directories). A
common knowledge base component would ease
integration into the larger Knowledge Base and
improve efficiency in answering questions.

Answers Sent to User E-Mail Engine Software to distribute e-mail in batch.
Tracking Tracking Database Tracking and resource allocation is essential if

these services are to grow and handle the potential
overwhelming volume of questions from a fully
connected K-12 community.

The details needed in any given service could be added through the blueprints created in

Chapter 4, as well as the blueprint creation process (a streamlined version of Chapter 3’s

method). The researcher calls this second layer of detail the Blueprint Manager. This manager

would link major service functions provided by the meta-description core to a specific detail

process created by an organization. So while the core provides a database of possible expert

respondents, the Blueprint Manager would dictate the process a service coordinator (or
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Figure 5-3 Structure of a Shrink-Wrapped Digital Reference Software System
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A Common Answer Format: QuIP

Creating a standard means of representing questions has implications far beyond a single

system for K-12 digital reference services. Once a question can be represented outside of a given

service powerful exchanges are possible. The first problem is how to represent the question in a

context-less manner. Table 5-4 is the first attempt to define the structure of a standard format for

questions. The researcher calls this standard structure the Question Interchange Profile (QuIP).

Table 5-4: QuIP Components
Component Description

Transaction Wrapper Additional information added to a question answer set that defines how the information
can be used and if there is any money or bartering that occurs (buy question with
money or in-kind capacity). This layer would handle all automated negotiation
information such as certification requirements, time restrictions and all restrictions
imposed by the service that originated the question.

Metadata Representation A structured representation of the question used for improved retrieval and selection. It
is assumed that the metadata standard will vary by domain. However, the researcher
assumes at least use of the Dublin Core and proposes for the purposes of K-12 digital
reference the use of the GEM element set.

Blueprint Module Defines a pointer to a portion of a blueprint template. This information can be used to
determine how to interact with other modules in other AskAs (i.e., return this question
with an answer to this module. Here is how to submit a question to this triage process).

Question A full-text representation of the user’s question.
Answer A full-text representation of an expert’s response to the user’s question. This element is

assumed to be repeatable.
User Profile Contextual information on the user that can be used by an expert in constructing

answers.

QuIP Components

QuIP, as the name states, is a profile. A profile differs from traditional standards and

protocols in that it is a means of implementation. It specifies either a single protocol or, as in the

case of QuIP, multiple protocols. In the case of defining standards, a profile dictates which

options in the general standard are requirements in a given implementation. A profile also adds

needed details to general protocols and standards. For example, while the WorkFlow

Management Coalition has defined standards for exchanging data between help-desk type

software, it has not specified values and formats for a specific “question” entity. A profile also
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allows multiple delivery mechanisms to be specified if they do not directly affect the data being

transferred. In the case of QuIP this means that data interchange according to the QuIP profile

can occur between services via e-mail, the web (HTTP), FTP or even more “advanced” database

protocols such as Z39.50 or some future protocol.

Because QuIP is a structured data format for interchange, it would be represented in

XML (Light, 1998). XML is an emerging Internet standard based upon SGML39 (in fact XML is

an SGML profile and XML documents are valid SGML documents). QuIP would most likely be

implemented as a publicly available XML application. It would have a defined and public

Document Type Definition (DTD) that would allow digital reference services to parse and utilize

QuIP’s structure. It is anticipated there will be a large number of XML tools available that will

allow services with existing software to take advantage of QuIP for transferring questions. The

following sections provide additional details on the Question Interchange Profile and tie-ins to

existing standards efforts.

 Transaction Wrapper

A standard for representing questions allows services to go beyond their own resources in

creating an answer. K-12 digital reference services could exchange questions based on load and

scope balancing. In order to facilitate this, some sort of transaction record must be kept, and

constraints of the transaction must be defined in advance. For example, will a given digital

reference service pay to have a question answered? Does a service require a certain level of

                                                
39 SGML stands for Standard Generalized Markup Language and is an international standard (ISO 8879:1986) for representing
the content and structure of a document (Light, 1998, p. 6).
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expertise in order to answer a question? Is there a time frame limitation in answering the

question? The transaction wrapper would contain the data needed to negotiate the details of

exchanging questions. It is assumed that the majority of these negotiations would be automated.

This wrapper would also have to include provisions for digital signatures to ensure

certification and identity. It would have to include provisions for privacy such as the P3P (World

Wide Consortium, 1998). Since QuIP is presently a self-contained object, no specific

transmission protocol has yet been defined, but use of the WorkFlow Management Coalition’s

interface standards (Lawrence, 1997) is presently assumed for service-to-service interchange

requirements.

Metadata Representation

Free-form text is often insufficient to facilitate automated interchange of data. Database

fields and service restrictions must be made explicit. In the Internet domain, specifically the

World Wide Web, the mechanism used to create structured and controlled representation of

documents is metadata. Metadata is either implemented in specific HTML tags, or with recent

developments, in XML Document Type Definitions.

Over the past two years there has been extensive development of metadata sets that create

basic, standard ways of representing information about items (in this case questions). In the K-12

domain, the Gateway to Educational Materials (GEM) has created a standard way of representing

educational materials such as lesson plans and web resources. It describes an item’s subject,

grade level appropriateness, publishers, and more in a standard way. GEM itself is a superset of

the Dublin Core. The Dublin Core is a set of metadata elements that can describe any Internet

resource. The inclusion of metadata in QuIP facilitates automated means of capturing or
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transmitting questions. A service could, for example, build a service profile that either

automatically accepts or rejects questions from other services based on topic, grade range or

audience.

Blueprint Module

This portion of QuIP contains a pointer to some point in a question/answer process (as

encoded in blueprints). Such information would be used by the Meta-Description Core to

determine where a question is in the overall process. For example a pointer would determine if a

question has been answered or not. This pointer would also allow an exchange between specific

functions of services. For example, when a question is exchanged between services a pointer

could tell the remote service to return an answer to a review process or simply send the response

directly to the user. This pointer could be used by a service to ensure that every outsourced

question will not appear as a new question coming into a central receiving area.

Question

This portion of QuIP contains the full-text user question. It can be edited by a service for

format or clarity. Questions would be stored as ASCII text.

Answer

This portion of QuIP contains the full-text answer or answers created by an expert or

experts. It can be edited by a service for format or clarity. It is also assumed to be a repeatable

element so multiple answers can be associated with a single question. Answers would be stored

as ASCII text.
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User Profile

A user profile is an optional element of QuIP. It is a slot provided for a service to add

additional contextual details about a user who asked a question. The format of the profile and

extent of detail are dependent on the service where the question originated (though a third party

“profiling service” could add it). It is assumed that this profile would conform to emerging

standards such as the Open Profiling Specification (Haeberli, 1997). This standard defines a

profile as “a hierarchical collection of personal profile information, the features and

corresponding values describing an end user” (Hensley et al., 1997).

Implications of a Common Answer Format: A Question/Answer Electronic Marketplace

There are larger implications in the creation of a standard way of encoding and

distributing questions. In essence QuIP creates an object. That object has certain attributes (a

metadata representation, a blueprint pointer, a profile) and certain functions (transaction

mechanisms) inherent in the object and separate from the process that created it. The object-

oriented nature of the QuIP allows for a transaction space that goes beyond the meta-triage

system discussed above. QuIP would allow the creation of a question/answer marketplace in

which question objects could be exchanged and bid upon.

For example, an organization could outsource a question, paying some fee to a third-party

“answering organization.” This third-party organization could subsist solely by answering

questions without a direct user interface. Organizations could use the QuIP concept as a

foundation for cooperative support and reference services. Originating services (those that first

receive the questions) could include minimum requirements for answering questions and a

maximum amount they are willing to pay for each answer. Third-party answering agencies could
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“bid” on the question allowing a sort of supply and demand economy to develop. This bidding

could be either automated or human-controlled. Money doesn’t have to be the only resource

exchanged. A barter economy (e.g., “I’ll answer one of yours if you answer one of mine”) could

develop. Such a system of either resource swapping or fee exchange is essential in the

development of cooperative reference services.

In today’s public and research libraries there is a debate over how to support digital

reference efforts that extend beyond a geographic area. How does a public library in New York

get reimbursed when it answers a question from California? What is the library’s incentive to

offer such services? This becomes particularly problematic when it is nearly impossible to

determine a question’s point of origin. With the use of QuIP, electronic IOUs or actual dollars

can provide an incentive to these libraries not only to answer the occasional question, but also to

seek out questions.

This marketplace of objects is only one example of the uses of QuIP. Imagine a large

computer company that establishes blanket support contracts with its largest customers. In such

an agreement the customer has paid the computer manufacturer to answer any and all questions.

If the customer asks a question on a piece of third-party software, the company can use QuIP to

forward the question to the third party and pay the third party to answer that question. By

utilizing the blueprint standard discussed above, this entire transaction can be customized so that

the computer company’s request gets high priority in the third party’s question/answer process.

Further, using the structure inherent in QuIP the computer manufacturer can make the entire

transaction seamless to the customer. One can imagine intermediaries creating value-added

support services that broker question/answer services.
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Facilitating a Question/Answer Electronic Marketplace for K-12 Digital Reference

While QuIP may allow for the creation of a marketplace of objects, the K-12 community

provides unique challenges and opportunities. Creation of such a marketplace must allow for the

public nature of education, build on volunteerism and ensure all questions get answered even in

the absence of economic incentives. Such a system would need to facilitate communication

between K-12 digital reference services in such a way as not to overburden these services. This

would mean that the object marketplace discussed above would need to have intelligence to

determine appropriate services in terms of both load and scope. It would need to utilize

automation to facilitate the work of human intermediaries and reduce the burdens of

volunteerism while ensuring quality.

Such a system could be a scaled up version of the “shrink-wrapped” software discussed

previously. Questions could come through some interface from either an end user or a K-12

digital reference service. The question could then be used in an automated search of existing

answers and available K-12 digital reference services. The results of these searches could be

checked and modified by a human intermediary (assumedly a trained information professional as

discussed in Chapter 2 by He & Knee [1995] and Mardikian & Keselman [1995]). Once the

search results are checked and/or corrected the human intermediary could either generate an

answer from existing knowledge (existing answers or personal knowledge) or assign it to a K-12

digital reference service.
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Study Summary

This study started with the problem of organizations having to build and maintain

services in the complex Internet environment. K-12 digital reference services were used to both

illustrate the potential problems of working in the Internet, and serve as a starting point in

examining other service types. A conceptual framework was created from the literature, theory

and the researcher’s experience. This conceptual framework served as the foundation for a

method to elicit the structure of K-12 digital reference services. The methodology created a

series of six blueprints and a meta-description. The study concluded with a series of conclusions

based on the study’s objectives, a discussion of limitations in the findings and future research

opportunities.

The study was successful in creating empirical descriptions and a conceptual framework

that can be used in studying other Internet information services. The study successfully created a

meta-description of K-12 digital reference services. The study lays the foundation for a national

cooperative digital reference service based on best practice and human expertise.
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Appendix A: Pre-Test Interview Transcript
The following interview occurred on October 10, 1997 via an Internet Chat room. David Lankes (lankes), the
researcher, interviewed Joe Janes (janes), Director of the Internet Public Library, at the School of Information at
the University of Michigan. This is the raw transcript. It has not been edited in any way (other than formatting).

**** lankes connected at: Fri Oct 10 97 12:55:40 ****
**** janes connected at: Fri Oct 10 97 12:55:44 ****
lankes>>Joe?

janes>>I'm here

lankes>>How fast is this?

janes>>looks like pretty quick

lankes>>Greetings...Please be aware this is being logged.

janes>>Gotcha.

lankes>>The log will be used by me to do some model building, and you can determine how many people aside
from me can see the chat.

janes>>Understood.
lankes>>I'm going to be asking you a set of questions about the Internet Public Library...

janes>>OK

lankes>>While I have some general areas defined, I'm hoping this will be an interactive, unstructured discussion.

janes>>I'll do my best. This should be fun!

lankes>>Please feel free at anytime to raise issues, corrections, or simply make observations that you feel are
important to you.

janes>>OK

lankes>>ok, please identify yourself...things like title and the like.

janes>>Sure. I'm Joe Janes, Director of the Internet Public Library, at the School of Information at the University
of Michigan.

lankes>>Could you briefily describe the IPL from your perspective and your duties at the IPL.

janes>>What is the IPL? Many different anwsers here. It's a public library, of and for people who "live " on the
INternet.

janes>>It's also an educational enterprise, giving students and professionals a place to learn more about
librarianship and the Net...

janes>>and how they work together (or don't)...
janes>>What I do is coordinate the educational aspects of it, provide vision and leadership, hire and manage staff,

seek external partners...
janes>>and funding, and plan for the future. I also do some occasional work in the library per se, answering

reference questions, ...
janes>>adding material to collections, and so on. Typical administrivia, in an educational environment. <end>
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lankes>>Would you say you have a knowledge of both operational as well as "vision" matters at the IPL?

janes>>I try. We're a large and distributed enough enterprise that there are many operational details I'm not that
familiar with. In fact,...

janes>>I just yesterday learned how to do ref question administration, and have only recently started doing
collection work. My primary...

janes>>part has been the "vision" and funding/partnership stuff, as well as the educational/curricular piece
(teaching classes and workshops, etc.)

lankes>>Would you say you have a large or small role when determing the creation or modification or services
(such as new collections or reference activities)?

janes>>I'd characterize it as a facilitative role. Since everything here's been built by students, I always have felt the
need to allow them...

janes>>the ability & opportunity to explore and try things, so pretty much everything we have is based on
somebody (person or group)'s...

janes>>desire or obsession, and as long as it fit in the broad framework of an "internet public library", in it went.
We've never had...

janes>>grand plans at that level. We do have plans for where, say, online texts or the reference collection should
go, but I've tried to

janes>>keep as many doors and avenues open to students as I can to keep it an exciting and motivating place for
them. Of course, we

janes>>pay for that in overall planning and strategy, but that's been how I've seen best to work. Also suits my
style, but I see that starting to change

janes>><end>

lankes>>You mentioned at the start...
lankes>>that your users are the people on the Internet, students and professionals...is that correct?

janes>>Yep--we think the largest component of our users are students, educators (at all levels) and library/info
types. That's maybe 30-40%; the rest is everybody else, a fairly diverse group.

lankes>>How do you figure these percentages out?

janes>>Based on our hit pattern (from .com, .edu, etc.) and a survey done about 18 mos. ago; should be done again
but hasn't been yet.

lankes>>So to determine your users you look at logs from your Web server and survey the users?

janes>>The former, regularly; the latter, that one time.

lankes>>Could you describe how you went about the survey?

janes>>Again, a student project; I had an undergrad doing an honors thesis. He and another student drafted the
survey, I helped in revision and implementation....

janes>>It appeared on our home page for 2 weeks. We got about 2200 responses, very high quality. Asked
primarily demographic questions, how they found us, what they liked best, etc.

lankes>>Do you capture other user information on an ongoing basis?

janes>>We have full logs on everybody, including redirects on most links out of IPL to see what resource links
they follow. We capture this data, but are not doing much of anything with it.

lankes>>Do you archive reference questions?
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janes>>I do keep an eye on usage; over the last few months, the Youth area is up dramatically, as are hits from SE
Asia....

janes>>Yes to ref questions; we have the full record, going all the way back to opening in March 95. Probably
getting near 10K qs by now, but not sure exactly how many.

lankes>>Do you track topics, or anything ongoing in these questions (even numbers over time)?

janes>>In bits and pieces; our previous ref administrator kept some stats and tracked questions (by domain, gross
topic, etc.); our new staff is still getting their feet under them...

janes>>but we now have slightly better automated ways of counting, tracking, searching, etc.

lankes>>But to date, you main user input is in Web logs?

janes>>Yes; we also get email and messages to us from forms (URL suggestions, etc.); not consistent or very
heavy but we do hear from people in several ways.

lankes>>I'd like to ask you for a second about what you look at in other sites.
lankes>>Do you surf the web for ideas in regards to the IPL?

janes>>I wouldn't say I do that actively, but when I do surf I see things I like or don't and think about us in that
regard. We redid our front page a few months ago because our...

janes>>previous design was looking a bit dowdy, so we jazzed it up a bit. Our basic page design and layout haven't
changed since the beginning, and I think it still serves us well....

janes>>I do see things I think we could do, but resource constraints always intrude about there. <sigh>

lankes>>Do you keep track of other digital reference sites? AskERIC, MADScientist and such?

janes>>You mean espionage? :-) Not on a regular basis, but we do certainly use those resources for ref, etc. I'd say
when we notice they change we pay attention and see what...

janes>>is going on, but most of our ideas and initiatives have come from within.

lankes>>How so?

janes>>Well, I don't think we've ever looked at anybody else's site and said wow that's cool, let's do that. Rather,
we sort of know what's going on out there, what we like and don't...

janes>>and what's feasible, and when we make changes take all that into account. But we're also blessed by best
part of SI here, with a lot of really clever people and an exciting...

janes>>environment, so there's always a lot of creative ferment going on. We're an outlet for that for students, and
we've benefited from it enormously. But no, we've never...

janes>>done a major survey of "other" sites to see what we could differently or better.

lankes>>Do you have "brainstorming sessions"? How do you get a hold of these creative ideas from within the
IPL?

janes>>Yeah, that's one of our best ways of working. Brainstorming for us is very effective, because our people
are so good and work so well together. We use it a lot and to good effect.\

janes>>We also use class discussion, and individual ideas in projects, etc. from students also.

lankes>>Swithing topics for a moment, how important are new trends or advances in Internet software?

janes>>Less than you might imagine, for a couple of reasons. We don't have any Java applets or vibrating things,
(a) because we don't like them and (b) because we feel a responsibility...

janes>>to people who use us from low-connectivity connections, abroad, etc. Again, we pay attention to such
things from the press, the web, etc., but only when a technology ...

janes>>really matures would we include it in the site. We only just started using tables early this year, and we still
don't use frames (some of that is a conversion /inertial thing, ...
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janes>>but we also haven't found a truly compelling reason to use it, and there are only now some really good
examples of worthwhile and appropriate uses). In many ways, we're very conservative.

lankes>>You say "mature," how do you determine that? DO you look at agent logs or do som einternal testing?

janes>>Not really--more observation and gut feeling.

lankes>>How about changes to the Internet infrastructure itself...do you have any mechanisms to look at
infrastructure issues like protocol development or things like wiring?

janes>>Our tech people have a pretty good handle on that, again at an observational level. I think we know what's
going on, but don't necessarily do anything about it. We also hear things from people at the school, including
students.

lankes>>SO you have a technical staff who keep on track of infrastructure issues?

janes>>Yes, at present a .75 permanent staff member, a .25 student/temporary, and my collections guy is very
savvy too.

lankes>>Would you say paying attention to browser changes and such also fall in their scope?

janes>>also a working connection with the school's IT folks
janes>>definitely, and we always track that carefully, but we're always very concerned about backwards

compatibility. we usually look good in new browsers, but we have to look good in all of them

lankes>>How much influence would say people and organizations outside of the IPL have on how you build and
maintain your service?

janes>>Hmmm. Good question. I've never really thought about that. Probably less than there should be--we've
thought on several occasions about having an advisory board or...

janes>>something to help us, but it's never gotten done. It would have some real benefits, I think, but it's fallen
between the cracks (resources again).

lankes>>Does funding influence your service?

janes>>The lack of it does. We could do so much more--almost every really cool idea anybody has here is
following immediately by ..."if we had the money." That's very hard.

lankes>>Do you shift or change what you offer by the money that comes in?

janes>>Sure. The Mellon Fdn grant funded "economic sustainability" enterprises, but we had to keep running the
library which exploring those. Consequently, both suffered, because we were underresourced...

janes>>Right now, we're doing what we can with very little funding, and very well, but it's still
extremelyfrustrating.

lankes>>You are the main mechanism to get funding?

janes>>I guess so; not by any dint of experience or expertise, more by default. Nobody else to do it. I did have a
staff member devoted to it fractionally last year, but she knew ...

janes>>less about it than I did and worked herself sick trying everything we could think of. Unfortunately, to no
avail.

lankes>>What influence does the school have on the workings of the IPL and the services it offers?

janes>>Relatively little. We've tried to have the IPL more tightly integrated into the teaching and research
enterprise over there, with only minimal success. We seem to be very much...
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janes>>at arm's length...they know we exist but nobody over there (we are now in a different building, across the
street, which I try really hard not to take as metaphor) seems to really...

janes>>appreciate what we're about or trying to do or help out. Students are quite another matter--they're enthused
and exciting, and at least a few have told me that we're part of the reason they came to Michigan.

janes>>Go figure.

lankes>>YOu say you want to align to the teaching and research enterprise of the school...how does the IPL
determine hat that enterprise is?

lankes>>The students, you?

janes>>Me. I still obviously know everybody over there, go to faculty meetings, etc. and pay attention to what's
happening. The new curriculum is very different, still evolving, and doesn't have...

janes>>a whole lot to do (at least at present) with librarianship. I think that's part of the reason I have 32 students
in the current IPL class which I called "Digital Librarianship" and

janes>>advertised only 2 weeks before the term started.

lankes>>You seem to get quite a bit of input for the IPL, from Web logs, to brainstorming session, etc...how have
you organizaed yourselves (IPL) to process this...you mentioned a tech staff for example..do you have
departments?

janes>>Yes, though that's changed when we reorganized last month (i.e., 3 of my 5 staff were let go). It's been
somewhat fluid, but has always revolved around 5 major areas:

janes>>Reference, Collections, Young People, Technology, Administration/General/Teaching the Class (this last
one mine)

lankes>>Do all of these groups use the same information in determining their services, or do they act somewhat
autonomously?

janes>>In between; they work independently, but we're in very small physical quarters, use email a LOT to
communicate stuff, and have weekly staff meetings to make sure everybody knows what's goin gon

lankes>>Could you give me a sense on how you work together to answer reference questions...how does that
process work?

janes>>Sure. We take in questions either via email or a form in the Reference area of the library. They all come
into a central repository, using software we developed (called QRC...

janes>>Our ref admin staff (formerly 2, now about 10, all students) reviews each question and decides whether to
accept or reject (due to quota or scope). Accepted questions...

janes>>are posted to a category visible to our students, staff, and volunteers (professionals who help us out)... If
you're interested in a question after reading it, you can claim it...

janes>>so nobody else works on it, compose an answer, send it off to the user, all within QRC. A copy of the
entire transaction is preserved; this archive is now minimally searchable.

lankes>>How does this process influence the building of the library web site?

janes>>[I don't know if you're still receiving, but my window is frozen. I can type but the "Output box" isn't doing
anything. Call me 313/764-7321 if need to restart, etc.]

lankes>>joe?

janes>>here
janes>><test>
janes>>ok

lankes>>Ok, could you tell me how your reference process influences your library development?
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janes>>Indirectly, and not as much as I'd like. We know from reference sort of "what it's like out there", the nature
of good and bad resources, etc., but we don't have a good...

janes>>mechanism to get good resources from answered Qs into the collections. Shouldn't be hard (I don't think...)
but just hasn't been implemented. No opposition from collections...

janes>>folks, either, just not done.

lankes>>So they run in parralell?

janes>>Yeah, that's a good way to put it. They should be more tightly integrated, tho.

lankes>>Which of your five departments is responsible for reference and which for library development.

janes>>Reference is responsible for reference question answering, Collections for developing the Ready Reference
collection and others. What do you mean by library development---planning, design??

lankes>>Both.

janes>>Both are really overall responsibilities (the kind of thing we do in brainstorming sessions), led by me.
Design has bounced around; as it turns out, Dave Carter, who's head...

janes>>of collections has de facto design responsibility but based on him not necessarily the fact that it belongs in
Collections. (He maintains our Design Dicta document, for example).

lankes>>So, let me take a second to recap to this point...
lankes>>You work in five departments, using brainstorming sessions, staff meetings, and a LOT of e-mail. You

look at web logs, some data from reference questions and general trnds from the field to determine your
service offerings....

lankes>>YOu work reference and library (web) develop in parrelell but there is some informal cross-informing
accuring. SO far so good?

janes>>Yeah--let me add a couple of things. We've become a great deal more 'hierarchical' in the last few weeks as
we've made the transition from the 6 staff who did most...

janes>>of the work to a class of 32 doing most of the day-to-day, including some administration, so we've added a
layer and so far so good....

janes>>In terms of "determining our service", a lot of that comes from the central question which started the IPL in
95: What does it mean to do librarianship on the Web?...

janes>>That question still motivates and informs the work, and as new people (students) come to us, they bring
their ideas and perspectives. We've also evolved an "IPL sense"

janes>>of what we do and why, which is now being questioned and challenged (healthily) by the new group of
folks. It finally starts to feel like we're on a track here. Right one...

janes>>or not we don't know yet, but at least on a track (rather than several or not having one at all, which is how
things have felt at times.)

janes>>Otherwise, I think you've got a good handle on it.
janes>><end>

lankes>>What resources do you use to do all of this in terms of people, policies, computing.

janes>>A lot of blood, sweat and tears and very little money. A budget of about $90K this year (down from $250
last year), 2 FTE staff (from 5) plus me, 32 students ranging...

janes>>from administrator of Reference to people who've never worked in libraries before. Policies--some up (off
the About page) about reconsideration, logs, etc., collection...

janes>>development/selection policies in the areas (Reference, Teen, Youth, Serials, AON, etc.); Reference
question policies under development. Computing: several desktop machines...

janes>>servers: one production, one development, a new one coming, plus an internal server for our databases. We
use Institutional File System (IFS) here for storage and backup,

janes>>also other assorted goodies (a cd masterer), and access to SI stuff like scanners, plus UM machines
available to students for whatever.
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janes>>Also a mirror site at University of Lund in Sweden.

lankes>>IFS is a University service?

janes>>I think started here (? not sure about this), but available at many places. Not SU :-( would have made my
life much easier next term.

janes>>servers: 2 physical, at least 4 virtual (QRC is its own, for example)

lankes>>What policies or decision making procedures do you have in place for modifying your existing services
or creating new ones?

janes>>"Policies"? None really; we've not been that organized/hierarchical till now. It's typically been a general
recognition that something had to be done or a student project....

janes>>we typically work with students/groups to help them shape and think about what they want to do, then let
them go do it (making mistakes along the way), now more

janes>>concerned about maintenance, etc., than when we started, but in general people do OK with this. We try to
be respectful of student work current and past, but still

janes>>realize that things do have to be changed, pulled, moved, reorganized, added to, etc. No problems so far--
knock wood. We've also had some killer stuff come our way via

janes>>this process. (POTUS and A+ currently pointed to off our home page 2 excellent examples of *individual*
efforts--amazing both.)

lankes>>You mentioned POTUS and A+, would you describe the service or services you presently offer.

janes>>In Collections: Ready Reference, Online Texts (largest such collection in the world), Newspapers, Serials,
Teen, Youth, Associations on the Net, POTUS (Presidents of the

janes>>United States), Stately Knowledge, Native American Authors database, A+ Research and Writing for High
School/College Students. All available off the Reference main page.

lankes>>How does your question/answer activity fit into these services?

janes>>Also, more specialized services under Youth (Ask the Author, etc.), Exhibits (design and layout
experimentation, also curatorial exploration), Especially for Librarians...

janes>>Web Searching, etc.
janes>>re Reference: we do have a specialized form for reference questions from children in Youth. Otherwise, it

really runs in parallel. We've always found that reading and...
janes>>answering reference questions was valuable for us as one of the few ways we really interact with our users,

learning more about who they are, how they perceive us,
janes>>the Web, computing, and information in general, their information needs and so on. Again, no systematic

method of capturing this, but we've been a small enough organization
janes>>that all of that gets internalized fairly easily.

lankes>>Are there other parrallel services?

janes>>Young People (Youth and Teen) are to an extent. They are distinct as such services often are in libraries
but share much in terms of intent and motivation. Same for

janes>>Exhibits, which just kind of happen again based on individual or group interest but we do have policies
about accepting exhibits, intellectual property issues, etc.

janes>>I'd call the whole thing loosely integrated.

lankes>>Are there other delivery technologies involved besides the web and e-mail?

janes>>We had a MOO, with many interesting ideas, but I think it's petering out, tho we had quite a vocal and
supportive group in there for a long while. That's it.

lankes>>Well, I think that exhausts the questions I have, are there any questions I can answer for you?
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janes>>Not really. These are very interesting questions, and I'll be intrigued to see what emerges from all this.
Who else are you talking to?

lankes>>I have a list of AskA services that I hope to talk to including the MADScientist folks, Ask Dr. Math...
lankes>>Ask A Volconologist, the Smithsonian.
lankes>>About 7 total.

janes>>That should be fascinating. A damn sight more than *my* dissertation, I'll tell you. Ugh.

lankes>>Ha! In about a week or two I'll try and reflect this back to you in some sort of process model.

janes>>Cool. On other issue, have you heard anything about DC on Wednesday, like where/when/etc.? I emailed
Michael again this am and haven't heard anything.

lankes>>Let me call you offline (number again?) Do you mind if I share this interview with others...how widely?

janes>>313 764-7321. Doesn't bother me; I don't think I've said anything untoward, at least no more untoward than
usual. I would ask for my usual 10% fee on movie rights, tho.

lankes>>ok, call you in a sec...and thank you very much.

**** janes disconnected at: Fri Oct 10 97 14:49:44 ****

lankes>>bye.

**** lankes disconnected at: Fri Oct 10 97 14:50:16 ****
********** Everyone has logged out **********
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Appendix B: Quality Criteria Developed by the Expert Panel

The Virtual Reference Desk expert panel developed a set of quality criteria for K-12 digital
reference services. The criteria are intended to serve as a set of standards in building and
maintaining K-12 AskA services. Table B-1 presents the criteria divided into two catagories:
User Transaction relates to components that occur during the question answering process and
Service Development and Management pertains to the organization and management of the
service over time. For a more complete discussion see Kaowitz, (1998).

Table B-1: Quality Criteria Used by the Virtual Reference Desk [7]

Applies to: Facet Definition

Accessible K-12 digital reference services should be easily reachable and
navigable by any Internet user regardless of equipment
sophistication. (Many users connect from school-based computer
systems that may not have high bandwidth capabilities.)

Prompt
Turnaround

All questions should be addressed as quickly as possible. Actual
turnaround time depends on a service's question/answer policy
and available resources (e.g., staffing, funds, etc.).

Sets User
Expectations

Clear communication should occur either before or at the start of
every digital reference transaction in order to reduce
opportunities for user confusion and inappropriate inquiries.

Interactive Digital reference services should provide opportunities for users
to communicate necessary information to information specialists
and to clarify vague user questions. The more opportunities for
interaction, the more effective the transaction.

USER
TRANSACTION

Instructive Digital reference services can play an important role in the
learning process of both children and adults by providing access
to current information and expertise. Quality digital reference
services offer more to users than straight, factual answers; they
guide them in subject knowledge as well as the area of
information literacy.



235

Authoritative The information specialists of a digital reference service should
have the necessary knowledge and/or educational background in
the service's given subject area or skill in order to qualify as an
expert.

Trained
Information
Specialists

Services should offer effective orientation or training processes to
prepare information specialists to respond to inquiries using clear
and effective language and following service response guidelines.
Training of information specialists is one of the most important
aspects of planning and operating a digital reference service.

Private All communications between users and information specialists
should be held in complete privacy.

Reviewed Digital reference services should regularly evaluate their
processes and services (i.e., responses). Ongoing review and
assessment helps ensure quality, efficiency, and reliability of
transactions as well as overall user satisfaction.

Unbiased Digital reference services should not promote products or
personal and/or institutional opinions in such a way that
interferes with quality or use of service. This is especially
important because adults in the K-12 community (parents,
administrators, teachers) may be concerned with children's access
to Internet-based information.

Provides Access to
Related
Information

Besides offering direct response to user questions, digital
reference services should offer access to supporting resources and
information.

SERVICE
DEVELOPMENT
AND
MANAGEMENT

Publicized Services providing information to the K-12 community are
responsible for informing potential users of the value that can be
gained from participation. The greater the outreach to K-12
communities across the country, the smaller the gap between the
"haves" and the "have nots" in terms of effective learning
opportunities.
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Appendix C: The AskERIC Pre-Test

This appendix describes the AskERIC service and represents the service as a performance

system. This pre-test was used to both test the conceptual framework and aid in the development

of a format for the representation of results.

AskERIC Background

The United States federal government formed the Educational Resources Information

Center (ERIC) in 1966. The government envisioned ERIC as a national information system

designed to provide users with ready access to an extensive body of education-related literature.

Today, the Office of Educational Research and Improvement (OERI) within the U.S. Department

of Education supports ERIC. One of ERIC's primary products is the ERIC database. This

database is the world's largest source of education information. It contains over 800,000 abstracts

of documents and journal articles on education research and practice (Abdal Haqq 1995) and is

available in approximately 3,000 locations worldwide as of January 1995 (ERIC Pocket Guide

1995, Stonehill & Brandhorst, 1992).

AskERIC went online as an Internet-based question answering service in November of

1992 (ERIC, 1992) as a special project of the ERIC Clearinghouse on Information &

Technology. The service had a dedicated staff of one with assistance from the ERIC

Clearinghouse on Information & Technology and a doctoral student from Syracuse University's

School of Information Studies. Within a year, the service had added automated services (FTP,

Gopher, WAIS ) and increased its staff by three.

As the number of incoming questions doubled, AskERIC's staff increased. When the

automated services (primarily Gopher) grew beyond the existing time and effort of the doctoral
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student, a second coordinator level position was added. AskERIC then expanded from a pilot

project of three states (Texas, New York and North Dakota) to the entire country. The system

needed to become available twenty-four hours a day, seven days a week. A Research and

Development (R&D) team was created with separate resources for experimentation. The goal of

R&D was to keep AskERIC current in the constantly changing Internet environment. Also

created with the expansion was a separate set of resources for interfacing with state and regional

networks originally known as the Virtual Communities group. AskERIC also increased its

systems infrastructure with the help of Sun Microsystems. The increase in the technical

infrastructure led to the creation of a systems component to AskERICthat operates as a

SunSITE40.

Currently AskERIC is in its fifth year of operation. It provides many types of Internet

services (Gopher, FTP, World Wide Web, E-Mail). AskERIC is also one of a handful of global

SunSITEs. The project has increased its staff and computing power by an order of magnitude.

The project has gone from one person in a back room with a NeXT workstation, to staff around

the country working on high-end workstations to meet the needs of educators around the country.

Throughout that time, the growth has been user-directed: educators and other users have

determined the types of services offered and the level of resources allocated.

AskERIC Today

Today AskERIC serves over 70,000 educators a week through its services. It constantly

seeks out new partners from education, industry, and government to provide its clients with the

best information. As shown in Table C-1 AskERIC has five components:

                                                
40 SunSITEs are university-based projects that use donated equipment from Sun Microsystems
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Table C-1: Functional Components of the AskERIC Service
AskERIC's Question/Answering Service (Q&A) A set of trained information specialists around the

country take educator's questions via e-mail and use a
variety of networked and traditional resources (ERIC
database, Internet sites, Listservs, etc.) to answer these
questions.

AskERIC's Virtual Library (AEVL) A set of coordinated automated Internet information
systems that provide documents on the process of
education (including over 900 lesson plans, subject
oriented InfoGuides, and archives of educator
discussion groups such as MIDDLE-L, LM_NET
(Eisenberg & Milbury 1994), and EDTECH).

AskERIC's Partnerships
(originally Virtual Communities)

AskERIC's outreach services to acquire resources for
AskERIC's user services (Q&A and AEVL).

AskERIC Research and Development (R&D) An effort to investigate the networking tools of today
and tomorrow. This group also advocates the position
of education in today's high-performance computing
and networking effort.

AskERIC Systems/SunSITE (Systems) Support group that maintains systems (hardware and
software), purchases technology and acts as a technical
liaison with technology partners such as Sun
Microsystems and Personal Library Software.

AskERIC will continue to change in the future as educators' needs change and as the network

matures. Already several AskERIC initiatives have begun incorporating challenges outlined in

the National Information Infrastructure (Executive Office of the President, 1993).

The AskERIC Organization

All five of AskERIC's areas act as detectors, guiding the management of AskERIC's

Internet information services. Each area, however, does this in a different manner, and to a

different degree. While AskERIC concentrates on user input, it must deal with other forces that

seek to create policy. AskERIC Research & Development, for example, stresses new technology

in vision setting activities. AskERIC Partnerships (see below) concentrates on exterior interests

in policy setting.
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User Services

AskERIC's user services provide the primary method of guiding AskERIC's Internet

information services. Of AskERIC's five units, only two are directly accessible to end-users; the

Question Answering Service (McKee, 1995), and the Virtual Library (Morgan, 1994). These

services (described above) represent the main user input, and therefore, the primary means of

directing the organization. Figure C-1 represents this input.

Figure C-1 AskERIC's User Services: The AskERIC use of user input (in
the form of e-mail questions or file requests) to inform (formerly and
informally) and direct its primary services. The user receives feedback in the
form of either an e-mail response or the requested file.

In the question answering service, user questions and comments are the major source of

information. Trends in questions and comments represent users' situations and information

needs. These trends are communicated to the rest of AskERIC particularly to the Virtual Library.

An example of this communication is the development of the InfoGuides -- pathfinders to

Internet and ERIC resources on given topics. The topics are derived from incoming questions to

the Q&A service.






