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ABSTRACT

In facing the challenges of the information age, many colleges have
revisited and reinvigorated their courses in computer literacy and
information literacy. The first is usually taught in the school of
computer science, the second in the school of library science. Recent
changes have renamed the computer literacy effort as information
fluency; however, most colleges and universities have not integrated the
two concepts into one course. In order to effectively teach information
fluency, it must be done from the pedagogical framework of problem
solving, i.e. asking significant questions, researching those questions,
analyzing the questions, and successfully communicating the results.
Successfully integrated information skills programs are designed around
collaborative projects and include computer skills. The computer skills
are more than “laundry lists” of isolated skills; theses skills become the
vehicle for evaluation, research, presentation and analysis of the
information.

In this paper we will examine the process for the development of a new
pedagogical framework for teaching information fluency. We will start
out by defining what we mean by information fluency and then we will
describe the evolution that brought us to that definition. Finally, we will
describe a course that has been developed to meet the needs of students
that need to become information fluent.

WHAT ISINFORMATION FLUENCY?

Information Fluency is not just information literacy nor is it only
computer literacy. Information literacy is a set of abilities requiring
individuals to “recognize when information is needed and have the
ability to locate, evaluate, and use effectively the needed informa-
tion.[6]” Information literacy also is increasingly important in the
contemporary environment of rapid technological change and prolif-
erating information resources. The uncertain quality and expanding
quantity of information pose enormous challenges for society. The
sheer abundance of information will not in itself create a more informed
citizenry without a complementary set of skills and knowledge neces-
sary to use information effectively. Information literate people are
those who have learned how to learn. They know how to learn because
they know how knowledge is organized, how to find information and how
to use information in such a way that others can learn from them. They
are people prepared for lifelong learning because they can always find
the information needed for any task or decision at hand. Problems are
more difficult to solve when people lack access to meaningful informa-
tion vital to good decision making. Information literacy is a means of
personal empowerment; it allows people to verify or refute expert
opinion and to become independent seekers of truth; it provides them
with the ability to build their own arguments and to experience the
excitement of the search for knowledge. By experiencing the excite-
ment of their own successful quests for knowledge, it also creates in
people the motivation for pursuing learning throughout their lives.

Information (organized data, the raw material for specialized knowl-
edge, and generalist wisdom) is now our most important resource.
Information literacy is a survival skill in the Information Age. Instead

of drowning in the information that floods their lives, information
literate people know how to find, evaluate, and use information
effectively to solve a particular problem or make a decision - whether
the information they select comes from a computer, a book, a govern-
ment agency, a film, or any number of other possible resources.

Computer literacy [2] is more than “laundry lists” of isolated skills, such
as:

. knowing the parts of the computer
. writing drafts and final products with a word processor
. searching for information using an online database

The “laundry list” approach does not provide an adequate model for
students to transfer and apply skills from situation to situation. This
approach addresses the “how” of computer use, but rarely the “when”
or “why”. Students may learn isolated skills and tools, but they will still
lack an understanding of how those various skills fit together to solve
problems and complete tasks. Information fluent individuals should be
able to recognize what they need to accomplish, determine whether a
computer will help them to do so, and then be able to use the computer
as part of the process of accomplishing their task. Individual computer
skills take on a new meaning when they are integrated within this type
of information problem-solving process, and students develop true
“computer literacy” because they have genuinely applied various com-
puter skills as part of the learning process.

“Today’s college students - the first truly wired generation - are far more
Net-adept than the general population, and will graduate with expecta-
tions of a high-speed Internet world that could push the technology
development of the workplace and the home, according to a new report.
The researchers also found that students use the Internet differently
from the rest of the population, a fact that probably has as much to do
with fast college Internet connections and free time as with an adven-
turous technological gestalt. They are roughly twice as likely to have
downloaded music as the general population, 60 percent versus 28
percent. Instant messages, used daily by 12 percent of the general
population, are used by 26 percent of college students.”[11] Can they
critically evaluate the flood of information they so easily access?

Most current educational and communication endeavors - with their
long-standing history of pre-packaging information - militate against
the development of even an awareness of the need to master information
management skills. Students receive predigested information from
lectures and textbooks, and little in their environment fosters active
thinking or problem solving. The problem solving that does occur is
within artificially constructed and limited information environments
that allow for single “correct” answers. Such exercises bear little
resemblance to problem solving in the real world where multiple
solutions of varying degrees of usefulness must be pieced together - often
from many disciplines and from multiple information sources such as
online databases, videotapes, government documents, and journals.

Therefore Information Fluency is not just information literacy and
computer literacy combined; it requires a blending of the two along with
the integrating component of critical thinking. Teaching information
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literacy without the computer tools needed to analyze and present the
information is inadequate. Teaching both without the essential peda-
gogical component of critical thinking does not meet the mandate to
challenge students to think and to use their intellectual abilities to the
fullest.

HOW THIS COURSE EVOLVED
It is the general consensus that computer skill courses no longer meet
the needs of students.

. Students are arriving with significantly more computer skills and
no longer need introductory skill courses.

. More and varied computer skills are needed depending upon the
curriculum in which the student is majoring.

. Skill courses do not fulfill the pedagogical requirements of a college
course; they specifically do not encourage independent thinking or
problem solving.

. Skills that are learned in isolation are not retained or transferred
to future courses.

Learning that is based on the information resources of the real world and
learning that is active and integrated, not passive and fragmented, is
needed. Studies in higher education have shown students fail to retain
most information they are “given”. Students forget 50% of the content
within a few months. It is clear that teaching facts is a poor substitute
for teaching people how to learn, i.e., giving them the skills to be able
to locate, evaluate, and effectively use information. What is called for
is not a new information studies curriculum but, rather, a restructuring
of the learning process. Textbooks, workbooks, and lectures must yield
to a learning process based on the information resources available for
learning and problem solving throughout people’s lifetimes. Such a
learning process would actively involve students in:

. knowing when they have a need for information

. identifying information needed to address a given problem or issue

. finding needed information and evaluating the information

. organizing the information

. using the information effectively to address the problem or issue
at hand

Such a restructuring of the learning process will not only enhance the
critical thinking skills of students but will also empower them for lifelong
learning and the effective performance of professional and civic
responsibilities.

RATIONALE

Despite the above findings, educators concur in their belief that students
need to be “computer literate”. In his report to the Committee on
Information Technology Literacy, [2] Tucker states: “Fluency with
information technology goes beyond traditional notions of computer
literacy.... [it] requires that persons understand information technology
broadly enough to be able to apply it productively at work...to recognize
when information technology would assist or impede the achievement
of a goal, and to continually adapt to the changes in and advancement
of information technology.” [p. 15]

Information Literacy, while showing significant overlap with informa-
tion technology skills, is a distinct and broader area of competence.
Increasingly, information technology skills are interwoven with, and
support, information literacy. “Fluency with technology” focuses on
understanding the underlying concepts of technology and applying
problem-solving and critical thinking in using technology. Information
technology “fluency” focuses on a deep understanding of technology
and the increasingly skilled use of it. “Fluency” with information
technology may require more intellectual ability than the rote learning
of software and hardware associated with “computer literacy”, but the
focus is still on the technology itself. Information literacy, on the other
hand, is an intellectual framework for understanding, finding, evaluat-

ing, and using information - activities which may be accomplished in part
by fluency with information technology, in part by sound investigative
methods, but most importantly, through critical discernment and
reasoning. Information literacy initiates, sustains, and extends lifelong
learning through abilities that may use technologies but are ultimately
independent of them.[1]

Using the standards found in Information Literacy Competency Stan-
dards for Higher Education Standards, Performance Indicators, and
Outcomes [7] and the Information Literacy as a Liberal Art [10], a new
framework was developed.

COURSE APPROACH

In order to teach information fluency effectively, it must be done from
the pedagogical framework of problem solving, i.e. the asking of
significant questions, researching of those questions, analysis of the
questions, and the successful communication of the results. Successfully
integrated information fluency programs are designed around collabo-
rative projects and include computer skills instruction. “...it is becoming
increasingly popular for educational technologists to advocate integrat-
ing computers into the content areas. Teachers and administrators are
recognizing that computer skills should not be taught in isolation, and
that separate 'computer classes’ do not really help students learn to
apply computer skills in meaningful ways. This is an important shift in
approach and emphasis... [3].

Students will learn when and why to use computer skills as well as how.
Students will develop an understanding of how the various computer
skills fit together to solve problems and complete tasks. Students will
learn to use computers flexibly, creatively and purposefully. They will
be able to use the computer as part of the process to solve problems.
Individual computer skills will be integrated with information problem
solving. Students will develop information and computer literacy by
applying various computer skills as part of the learning process.

METHODS

An instructor seminar was held in August 2003 with presentations on
each of the modules that would define the course, CSIS103: Computer
and Information Literacy. There was agreement among the instructors
present that the course offered great potential for the students and would
have a significant impact. During the first semester in which the course
was offered it became apparent that there was a need to reorganize the
material into a better “flow”. The amount of information this course
was trying to convey in 15 weeks was immense — but there was some
amount of redundancy; and there were other key items missing. A visual
of the course goals needed to be created that mapped the goals to the
individual modules. The structure needs to be flexible and fluid in order
to create a dynamic course that was easily adaptable to the ever-changing
environment.

In the article “Information as a Liberal Art” [10], Shapiro and Hughes
outline seven dimensions of literacy: Tool literacy, Resource literacy,
Social-structural literacy, Research literacy, Publishing literacy, Emerg-
ing technology literacy, and Critical literacy. These dimensions were
useful in providing a structure that is used as a basis for an Information
Fluency course. The next question was how to fit a reasonable amount
of instruction into a fifteen week semester, have enough instruction in
each area to make it flow into the next lesson, and have it be balanced
in information literacy, computer literacy and critical thinking.

The ultimate outcome of the course is guided by the pedagogical
framework described in the previous section, “ Course Approach”. It is
difficult to not get “too technical”, as in “algorithmic thinking,
formalization in mathematics” that Information as a Liberal Art
recommends as Critical Literacy (the seventh of the dimensions of
literacy). Moreover, to think of teaching “Tool Literacy” which
Shapiro and Hughes describe in their article as, “fundamentals of
algorithms, data structures, and network topologies and protocols” is far
too technical to fit our concept of “Computer and Information
Literacy”. For students interested in being proficient in using the tools
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Figure 1. Integrating Computer Skills, Information Literacy and Critical

Thinking (figure designed by the authors)
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(hardware, software and applications) there is no need to be so technical.
One of the modules in the course, called “Computer Basics’, could be
compared to a lesson on purchasing an automobile for the first time. The
approach is to talk about computer specifications in a “consumer
approach”, giving the students enough information that they could go
and purchase a state of the art, multimedia computer and be knowledge-
able about the components. There is no need to get “too far under the
hood” and too deeply involved in the internal workings of a computer.
It is a Tool, as is the automobile. We do not teach people about
automotive engineering in order to drive the car, it is simply a tool.

The pedagogical framework of the course is to develop the skills, shown
in the above diagram and create scenarios in which situations, questions,
problems, and articles are presented to the students who are then asked
to work in small collaborative groups in search of information to resolve
the situation, answer the question, solve the problem, and/or support the
article. Students are encouraged to analyze, synthesize, deduce and come
to their own conclusions, solutions or findings that would then be
discussed in small groups or presented to the class as a whole.

This course is less about teaching all the details of a particular tool and
more about planting the seed of independent thinking, along with the
introduction to the tools and resources that the students can use in
support of their endeavors. The advantage of this type of pedagogical
framework is that the students learn to question and even challenge what
they have “been told” previously in their learning experiences. The
students have to ask, to verify, and to break out of the old mold of rote
learning.

The course management system “Ucompass’ was used to help organize
this course into a more fluid and understandable mode. This particular
electronic teaching and learning tool can be modified to fit the needs of
each course. In this case, Tasksheets were created that represent the 15
modules or weeks of instruction. In these tasksheets are included
readings, web links, video clips, PowerPoint presentations, links to
assignments, quizzes, exams, discussion groups and more. Each tasksheet
contains various supporting and reinforcing tasks that are integrated to
help support the development of the various skills. Each module is
designed to work toward the ultimate goal of the course, which is reaching
a level of “Information Fluency” with which the student will be able to
research a topic and present it to the class at the end of the semester.
The tasks along the way provide support for the various elements a
student needs to accomplish this goal.

One of the things completed in conjunction with the reorganization of
the course was the provision of objectives and rubrics for each tasksheet.
These guidelines were created to assist the instructors with the flow of

the tasks, tasksheets, and the course in reaching the goals of the
course. The tasksheets that are part of the Ucompass Educator
eLearning educational system are designed with links to all the
resources required for each module. A negative aspect is that there
is so much material to cover; there is some frustration with not being
able to cover things in greater detail. However, that again is part of
the ultimate goal of Information Fluency - in which we alow the
students to explore and research, and come up with their own answers.

CONCLUSION

Based on the initial course evaluations completed by students at the
end of the Summer course, there is improvement in two significant
areas; Independent thinking and Amount learned. More data will be
available after the Fall semester and the results will be presented at
the conference in May. Figure 2 includes data from the twenty-two
sessions of the new Integrated Course over 3 semesters as compared
to eighty-nine sessions of individual modules over 6 semesters. The
Fall semester of 2004 data was not available and is not included. Our
goals are to improve the Amount Learned and Independent Think-
ing, the first and third categories in Figure 2. The results are
inconclusive at this time. Our expectations are that as the faculty
becomes more confident in their approach to this new pedagogical
framework, the course evaluations will show improvement in the
areas noted. We will continue to monitor progress and offer continued
support and training to faculty to help them make the transition from
teaching keystrokes and applications to challenging students to think
independently.

In addition, the organization of this course made it possible to move it
into a distance learning format using Ucompass Educator. The modules
are already in place, and the course format with the emphasis on “tools-
oriented, research-driven, problem-solving” focus made the lateral
transfer to an online course an easy process. Two sections out of twenty
two this semester are being offered fully online. Comparison will be
made between the students’ ratings of the online sections versus the
traditional course delivery sections.
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