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Schooling and Technology : Partners in Enhancing
Learning and Instruction

Jan Hawkins
Center for Children and Technology Education Development Center
New York, New York, USA

Over the last twenty years, new technologies have been explored with enthusiasm for their
possible contributions to improving education in the United States, and worldwide. In the early
1980°s microcomputers were beginning to be broadly available to schools in the United States,
and were purchased in sufficient numbers by schools to bg viewed as an important tool for
change. Technology purchase has continued at a brisk pace. and new tools have been added to

the schools’ repertoires.

A large number of inquiries have probed the uses and consequences of computational tech-
nologies for learning. More recently, research attention has also focused on the new communica-
tions technologies, that when combined with computational devices, are beginning to provide
new kinds of interactive access to materials, teachers and experts, and other learners all over the

world.

Mouch of the research has treated technology as an independent variable, seeking to isolate its
effects on students’ learning of : (a) specific subject matter or concepts, like Newtonian physics;
or (b) overall learning outcomes in classroomsor schools that have been outfitted with computers.

In the United States, school outcomes are often determined from limited standardized test scores.

Until fairly recently, much of this research has followed the traditional form of inquiry about
the design of instructional materials; in controlled experimental or quasi—experimental research
designs, students’ learning with the technology — based materials or environments is compared
with those learning with traditional materials. There is a large body of research that provides
such comparisons. Several meta—analyses have been done with selected groups of these studies to
try to determine the overall effects of computationally based learning. In general, the meta—ana-
lytic studies find overall significant effects for technology —based learning, combining grade levels

and disciplines. With some caution (for example, adequacy of method in some component stud-
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ies, publication bias toward positive effects, emphasis on drill and practice software), this body

of research over the last fifteen years indicates that technology can positively impact learning.

While it is very important to know whether and how students learn with materials

technological and otherwise this is only part of the story that must be investigated to under-
stand the design and consequences of technologies for improving education. Education takes place

in complex social, organizational, and political contexts.

As technology —based learning materials began to be broadly used in schools, it was appar-
ent that even those shown to be powerful in laboratory studies were notnecessarily equally effec-

tive in the more complex circumstances of actual schools. Researchers have found it necessary

and challenging to take this next step, to investigate technology in the context of re-
shaping the way teaching and learning is done in the reluctant structures of education systems.
These latter questions tend to take the form: ” What are the consequence of technology — en-
hanced teaching and learning” , ” What problems do technologies best address in improving the
quality of education?”, rather than the more circumscribed " What do students learn from tech-

nology —based materials?”.

Increasingly complex research designs began to accumulate evidence about the integration of
these technologies into teaching and learning. This in—depth research often focused on a limited
number of classrooms or schools, with implications more broadly drawn to guide others’ choices.
The work was directed toward not only examining the consequences of the technologies, but suc-
cessful design features for implementing them in schools. The research documented the problems

encountered and policies and procedures invented on the road to using them well.

A key conclusion from this work was that technologies almost never of themselves caused
substantial change in schools. Rather, where there was success, sets offactors changed along
with the introduction of technologies— —sometimes, for example, commitment to changing cur-
riculum overall, or school scheduling, or the organization of work in classrooms, or the way that
teachers are educated. Technologies are thus best viewed as playing key roles in solving problems

to which they are well suited. But, considerable time and attention needs to be paid to supporting

their introduction and use through, for instance, coordinated and sustained staff develop-

ment, and finance policies that enable long term planning and programs.

Thus, investigations of technology in education have become more complex, as thetechnolo-

gies themselves have become more complicated and more pervasive worldwide.

Many countries have been re-examining the design and organization of their educations sys-

tems. In part, these reform activities are occurring because of perceived inadequacies in achieving
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basic education for significant portions of populations, and in part, because of perceived pressures
to educate students for more complex work and societies. In the latter sense, schools are redefin-
ing what they educate for. This leads to a search for new method and pedagogy, new theory,

new tools. The urge to take a hard look at current practice

asking whether current or tradi-

tional modes of schooling are adequate to education ambitions has coincided with the increas-

ing availability of technologies for learning.

There are a number of ideas about the most promising ways to rearrange the structures of e-
ducational experiences, within relatively unforgiving economic constraints. Restructuring or re-
forming school organizations and practices presents particular problems. One way of examining
the body of inquiry about technology in education is to examine what it tells us in relation to the
problems that are posed by old and new education goals, about improving the quality of educa-

tion, and the circumstances that are likely needed to realize better.

Thus, instead of focusing solely on the evidence about technology on isolated learning of
concepts and skills, it is necessary to attend to defining technologies’ roles in helping to address
some of the key problems of improving educational circumstances. These are interpreted differ-
ently in various countries. While some of the problems that technology has been shaped to ad-
dress are relatively country specific (for example, in the United States, its role in a re-engineered
assessment system for student learning) , others are more generally facing us all. The presentation

will focus on these more generally shared education dilemmas.

The kinds of questions that are being asked about the effectiveness of technologies for
schooling have thus changed. We no longer primarily consider the cnsequences of technology as a
general and isolated variable. Instead, I will explore three kinds of questions:

(1) What roles does the technology play in solving particular problems of achieving better
conditions for teaching and learning?

,(/2) What evidence is there about students’ learning from complex technoloty-enhanced
work, and hoe do we best study this?

(3) What are the conditions that are needed to use the technologies effectively for improving

education?
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