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Abstract

To use information technology to improve learning processes, the pedagogical
assumptions underlying the design of information technology for educational
purposes must be understood. This paper reviews different models of learning,
surfaces assumptions of electronic teaching technology, and relates those
assumptions to the differing models of learning. Our analysis suggests that initial
attempts to bring information technology to management education follow a classic
story of automating rather than transforming. IT is primarily used to automate the
information delivery function in classrooms. In the absence of fundamental changes
to the teaching and learning process, such classrooms may do little but speed up
ineffective processes and methods of teaching. Our mapping of technologies to
learning models identifies sets of technologies in which management schools
should invest in order to inform up and down and ultimately transform the
educational environment and processes. For researchers interested in the use of
information technology to improve learning processes, the paper provides a
theoretical foundation for future work.

Keywords: Educational technology, classroom technology, electronic classrooms,
learning, instruction

Introduction

Although universities create and acquire knowledge, they are seldom successful in
applying that knowledge to their own activities. In fact, academic institutions
typically lag businesses by roughly a decade in the adoption of new technologies.
This is certainly true in terms of the application of information technology (IT) into
the learning process: the blackboard and chalk remain the primary teaching
technologies in many business schools even while the merits of information
technology to improve communication, efficiency, and decision making in
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organizations are recognized and inculcated by IS researchers. However, as
business schools experience increased competitive pressures, information
technology is one area that schools might use to differentiate or compete with or,
more importantly, to use as a catalyst for transforming educational processes. IT is
not heralded as a miraculous yet unpredictable means of mitigating educational
attrition, but as an efficacious means of enabling intentional changes in teaching
and learning processes.

Some business schools have already begun building classroom facilities that
incorporate information technologies in hopes of improving the learning and
teaching processes. For example, the University of Maryland houses an electronic
classroom that enables groups of students to work together while communicating
electronically and anonymously. At Harvard Business School, a pilot program was
conducted where each student's dormitory room was equipped with a personal
computer networked to share laser printers and scanners in common living spaces.
Interactive computer applications and simulation exercises were used to
supplement the traditional case study preparation. Students had access to digitized
videos on factories, production processes, marketing campaigns, and interviews
with protagonists from the case study firms, allowing the students "to 'visit' the
factory they were studying and 'meet’ the key players in the case" before going to
class. The students also had access to Headline News, a consolidation of major
news from leading magazines and newspapers across the world, and a plethora of
economic and financial databases from commercial providers to augment the
industry analysis.

Theories of Learning: Assumptions

The use of IT in an educational setting will reflect either purposely or inadvertently
some model of learning. The following review of learning models is not exhaustive;
rather it seeks to highlight major differences among the more widely accepted
models of learning in terms of their assumptions, goals, and instructional
implications.

Learning models are often classified as being behavioral or cognitive. Objectivism,
also referred to as the traditional model of learning, is the behavioral model of
learning and represents a traditional view of learning. The primary competing
cognitive model is constructivism. The constructivist model has a number of
derivations including collaborativism and cognitive information processing. The
socioculturalism model shares some assumptions and goals with constructivism,
but challenges some others.

The objectivist model of learning

The objectivist model of learning is based on Skinner's stimulus-response theory:
learning is a change in the behavioral disposition of an organism that can be shaped
by selective reinforcement. The tenet of the model is that there is an objective
reality and that the goal of learning is to understand this reality and modify behavior
accordingly. The goal of teaching is to facilitate the transfer of knowledge from the
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expert to the learner. Errors in understanding are the result of imperfect or
incomplete knowledge transfer. The model makes several pedagogical assumptions
regarding learning and instruction. In terms of learning, the first assumption is that
there exists a reality that is agreed upon by individuals. Second, this reality can be
represented and transferred to a learner. Third, the purpose of the mind is to act as
a mirror of reality rather than as an interpreter of reality. Fourth, all learners use
essentially the same processes for representing and understanding the world.

The cooperative model of learning

An offspring of the constructivist model is the cooperative, or collaborative,
learning model. Whereas in constructivism learning is assumed to occur as an
individual interacts with objects, in collaborativism, learning emerges through
interaction of individuals with other individuals. Learning occurs as individuals
exercise, verify, solidify, and improve their mental models through discussion and
information sharing. The contribution of different understandings leads to a new,
shared knowledge. Whereas instructor-led communication is inherently linear,
collaborative groups allow more branching and concentricity. Although the major
goal of cooperative learning is the construction of shared understanding through
interaction with other individuals, an implicit goal is improving communication and
listening skills and eliciting participation.

Information Technologies: Surfacing Educational Assumptions

The technology discussion is organized according to what is labeled visions of
electronic classrooms-each vision representing a different potential impact of IT on
learning. These visions were derived from the organizational research on IT
visions: automating, informating up, informating down, and transforming. Some
technologies can facilitate more than one vision. Both positive and negative
potential outcomes of technologies are discussed. The technologies are also
discussed in terms of the underlying assumptions regarding the way in which they
facilitate learning and relate this to the learning models of the previous section.

The vision to automate: automated classrooms

The vision to automate is the perception that IT is a means of replacing expensive,
unreliable human labor with information technology. In organizations
characterized by the vision to automate, the role of IT is to provide operational
savings and improve quality by performing structured, routine, operational tasks
reliably and efficiently. Because teaching and learning are at best semi-structured
activities, neither is conducive to automation. Yet certain aspects of instruction,
particularly the delivery of information characteristics of the objectivist model of
learning, are prone to automation.

Information technologies whose purpose is to provide tools for manipulating and
presenting instructional material in a classroom are referred to in this paper as
classroom automation technology. These include:
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1) instructor consoles equipped with presentation software and display
controls,
2) instructor consoles and stand-alone student computers,
3) computer-assisted instruction (drill and practice programs), and
4) Distance learning.
Instructor Console

The instructor console refers to a computer equipped with end-user software and
used by an instructor in a classroom. The technology may be a permanent fixture
of the classroom or may be brought in on a cart. The primary goals are the
facilitation of presentations-freeing the instructor from the tedium of writing on a
chalkboard and making the presentation more vivid and memorable for students.

The instructor console technology most closely maps to the objectivist models of
learning and instruction. The instructor maintains control over the content and pace
of instruction, the focus is on knowledge dissemination rather than knowledge
creation, and the instructor remains the primary source of knowledge. The
technology maps secondarily to the cognitive information processing model. The
more structured and vivid the transmission, the easier it is for a learner to absorb
the information. The cognitive information processing model would attribute this
result to outlines that are learning strategies that help students more readily process
and organize information in their memory. However, outlines could also be
manually provided or written on a chalkboard. The role of the technology is to
increase the ease of displaying an outline, rather than causing the outline to be
effective.

Computer-Assisted Instruction (CAl)/Computer-Based Training (CBT)

Computer-assisted instruction (CAI) is an interactive software program that
provides information in sequential or non-linear modes to increase a student's
knowledge and understanding of a subject matter. Among the most lauded goals of
CAl is to give control of the learning process to the learner.

However, though based on constructivist rhetoric, most CAl and computer-based
training (CBT) have provided drill and practice tutorials that presented information
in a highly structured, linear fashion. Thus, while purporting to individualize
instruction and allow individuals to process information according to their preferred
learning style, CAIl and CBT primarily served as reliable and consistent delivery
sources of course material. Advances in technology enabled the development of
more interactive CAI that was less structured and gave more control over the
sequence of information presentation to the learner. These systems are sometimes
referred to as interactive learning systems (ILS); yet these too are based on ensuring
that learners are exposed to predetermined knowledge even though much more of
the control for the sequencing of the information is given to the learner.
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Distance Learning

Distance learning is the transmission of a course from one location to another. The
goal is to provide education to locations that might not have the resources to offer
courses or enable employees to take a course without leaving the organization's
premises. There are many examples of distance learning. One example is TI-IN
Network, Inc., a Texas-based private company that provides over 30 high school
courses and staff development opportunities via satellite to more than 250
subscribing school districts and other educational agencies in Texas as well as 20
other states. Experienced and qualified instructors holding at least a master's degree
in the subject broadcast their courses from studios in San Antonio, and the schools
receive the signals via satellite. In Minnesota, rural school districts use a system of
fiber optics, multiple video monitors, and cameras to link together classrooms up
to 78 miles apart so that the teacher can see the students in up to three other
locations simultaneously.

Conclusion

As an examination of the models of learning and of the impact of IT on learning
elucidates, there are varieties of opportunities for implementing IT in management
education. Technology can be used to facilitate the display of information, to
increase access to external explicit information, and to increase the sharing and
construction of knowledge. By studying the interactions of the technology with
learning models, as well as the individual technologies themselves, a picture begins
to emerge as to what constitutes alternative implementations of IT in education.
Technology is not suggested as a panacea for educational problems; in fact many
problems in education are social rather than learning related. Yet, technology can
enable the effective application of constructive, cognitive, collaborative, and
sociocultural models of learning.
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